(R . DI SK TRANSFERRI NG DEVI CE~ BACKGROUND OF THE
INMENTICN - ‘Di sk pl ayback devices using pairs of endl ess drive belts
to transfer disks-between eject -pl ayback positions-have béen disclosed in
Japanese utility nodel publication no. 60-106250, Japanese utility nodel
publication 61-

v

1
DISK TRANSFERRING DEVICE

BACKGROUND OF THE INVENTION

Disk playback devices using pairs of endless drive belts to transfer
disks between eject playback positions have been disclosed in Japanese utility
model publication no. 60-106250, Japanese utility model publication 61-
24851, and Japanése laid-open publication no. 2-7263. In each of these
devices, a pair of drive belts are held taut and parallel to each other on either
side of a disk transfer path. A disk is supported between the belts by the
disk’s edges. With the disk supported between the belts, ihe distance_
éeparating the belts is approximately equal to the diameter of the disk. When
the dlSk is transferred to the playback position, the drive belts are separated
further apart to clear the dlsk for playback.

Belt drive devices require a separate mechanism to move the dﬁve belt
away from the disk to clear the disk for playback. The separate mechanism

" . is an additional element that it would be desirable to simplify or eliminate if

possible, since that would reduce production costs.
OBJECT AND SUMMARY OF THE INVENTION

It is an object of the present invention to overcome the drawbacks of
the prior art. |

It is another object of the present invention to provide a compaci disk
transfer device. '

| It is still another object of the present invention to provide a reliable

disk transfer device. '

It is still another object of the present invention to provide a drive
system for a disk playback device that is economical to manufacture.

It is still another object of the present invention to provide a belt drive



24851, and Japanese | ai d-open publication no. 2-7263. In each of these
~dewi-ces, a pair of drive belts are held taut and parallel to each other on
either side of a disk transfer path. A disk is supported between the bel ts
by the disk's edges. Wth the disk supported between the belts, the

di stance separating the belts is approxinmately equal to the diameter of the
di sk. When the disk is transferred to the playback position, the drive
belts are separated further apart to clear,the disk for playback.

Belt drive devices require a separate nechanismto nove the drive belt away
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nvention to provide a conpact disk transfer device.
support one edge of a disk and drive-side disk guide, with a revolving belt, to support and
drive an opposite edge of the disk. The disk is held between the fixed and drive-side disk
guides to press the revolving belt against the disk edge causing the disk to roll along the fixed
disk guide. The fixed and drive-side disk guides are movably supported on a chassis and
" urged together by a spring. The guides have sufficient range of movement to accommodate 80
and 120 mm compact disks. The revolving belt is supported by a wall that prevents it from
bowing under the applied by force of the disk edge. The belt is supported at its ends by
pulleys, one of which has two gear coaxially connected to it. A drive motor fixed to the
chassis is connected through an extensible transmission to one of the gears. When the disk is
| placed ina blayback position, a rack pivotably connected to the chassis swings over to mesh
with a second one of the gears. The drive motor then runs in a direction to cause the second
gear to follow the rack moving the drive Side disk guide away from the disk edge. With this
mechanism, the single motor used to drive the revolving belt also separates the disk guide
from the disk to clear the disk for playback. In addition, since the motor is fixed, it is
unneceséary to provide clearance space for the motor's movement.

According to an embodiment of the present invention, thére is described, a disk
transfer device, comprising: a chassis, first and second positions of the disk transfer device,
means for conveying including first and second guides, the first guide having means for
conveying the disk from the first position to the second position, means for supporting the disk

j between the first and second guides when the first and second guides are held at a first

distance of separation between the first and second guides, means for holding the first and

second guides at the first distance of



It is . still another object of the present invention to prov'i de a reliable

~di sk transfer device. I't-is still another objeet .of the present. -
invention to provide a drive systemfor a di sk playback device that is
“econom cal to manufacture. It is still another Obj ect of the present

invention to provide a belt drive
2 for a transport subsystem of a disk player that uses a single notor and
sinple relay device to drive both the belt and a separation nmechanism for
di sengagi ng the di sk for playback.
. 3
separation, means for separating the first and second guides a further distance
apart than the first distance, means for releasing the disk when the first and
second guides are separatedl further than first distance of separation befween
the first and second guides, a motor, having an output, for cir_iving the meane
~ for separating and the means for conveying, first means for drivingly
connecting the output with the means for conveying and second means for
selectively drivingly connecting the 'output with the means for separating.
According to another embodiment of the present invention, Fhere is
described, a disk transferring device for transferring a disk having an edge
between first and second positions of a disk player, comprising: a cﬁassie,
first and second disk guides connected to the chassis, each haviﬁg means for
supporting a disk between the first and second disk guides, first and second
supports on the first disk guide, oﬁe of the first and second sﬁpports' being a
pulley, the first disk guide having a revolving belt, supported between the
first and second supports, the revolving belt having a longitudinal spanning
‘portion between the first and second supports, the belt having an outside face -
for engaging the edge of the disk and an inside face opposite the outeide face,
means for urging the disk edge against the outside face, whereby the disk is
moved when the revolving belt is revolved, a gear rotatably mounted on one
of the first disk guide and the chassis, a rack on another of the first disk
guide and the chassis, means for dr1v1ngly connecting the pulley to the gear
and means for selectively engaging the rack with the gear.
According to still another embodiment of the present mventmn there'
is described, a disk transferring device for transferring a disk from an
- insertion position of the device to a destination position of the device,
. c'omprisingf a chassis, a support having a disk-engaging element movably
| connected thereto, the support being movably connected to the chassis, the
| disk-engaging element ha\'ring‘ means for engaging the disk when the support
isin a.ﬂrst position relative to the chassis and for releasing the disk when the

support is in a second position relative to the chassis, means for inserting the



Briefly, a di sk transport mechani sm for a disk player” enploys a fixed disk
guixde to support.one edge of a.disk and drive-side disk guide, with a.
‘revolving belt,.to support and drive an opposite edge of the disk. The
disk is held betmeen the fixed and drive-side disk guides to press the
revol ving belt against the disk edge causing the disk to roll along the
fixed disk guide. The fixed and drive-side disk guides are novably .
~supported on a chassis and urged together by a spring. The gui des have
sufficient range of novenent  to accommopdate 80 and 120 mm conpact di sks.
The revol ving belt is supported by a wal) that prevents it from bow ng
under the applied by force of the disk e ge The belt is supported at its
whi ch coaxial Ly connected to |t A
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transm ssi on trélative t@ihd ﬁ@pﬂﬁaﬁrﬁen Weeanppdie idlinSthel frst posmon and the dlSk
is in the insertion position, the moving being effective to transport the disk
-to the destination position, means for shifting the support from the first
position to fhe second position, a motor on one of the suppoi't and the chassis,
the motor being drivingly coﬁpled to the disk-engaging element, the means
for shiftiﬁg including a shifting element connected to the support and drivably
coupled to the disk-engaging element and the means for shifting including
means on the chassis for selectably engaging the shifting element to shift the
support from the first position to the second.position.
The above, and other objects, features and advantages of the present
invention will -become apparent from the following description. read in
conjunction with the accompanying drawmgs, in which like reference

numerals de51gnate the same elements.



pl aced in a playback position, a rack pivotably connected to the chassis
SW Ags over to nmesh wth a second one of the gears. The drive notor then
runs in a direction to cause the second gear to follow the rack noving the
drive side disk guide away fromthe disk edge. Wth this nechanism the
single.nmotor used to drive the revolving belt also separates the di sk guide
fromthe disk to clear the disk for playbaék. In addition, since the notor

rovernt | Briet DescBARa A BRPrFIBE crbodi ment of the present i nventi on.
(hers 1 descr gty ookt ORLGty AFH SpfAPBR 2 72551 2, 111
conveyl ng t he. B S eRflof A8 of o Vbl Sectifi 12 llohriAR mi Haniom, 2
for s U_PpQrélﬁrﬁﬁeﬁ fuPpéhit Mechanism, a disk, clamper, and a disk lock mechanism, all attached to a
o loading chassis 80 of the main chassis of Fig. 1. | o
' Fig. 3 is an exploded view ofa 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. § 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 qpening/closing mechanism of the disk
transport mechanism of Fig. 2.

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

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

Fig. 10 is an exploded view of an optical mechanism vertical 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.



between-the first. and second gui des when- the first and_ second guides are
- helid at a first. di stance of- ‘separation between the first and second

gui des, neans f.or- hol:di-ng the first and second gU|des at the first

di st ance. of , o 3

_ 6 _ . -
Fig. 13 is a top-view of the disk transfer mechanism of Fig. 2 in a disk
receiving position. ) '
| 'Fig. 14 is a top-view of the disk transfer mechanism of Fig. 2 with a
 disk in an initial stage of a disk loading operation for a large-diameter disk.
" Fig. 15 is a top-view of the disk transfer mechanism of Fig. 2 in a later
stage of the disk loading operation for a large-diameter disk. -
Fig. 16 is a top-view of the disk transfer mechanism of* Flg 2 in which
a large-diameter disk is firmly held in an intermediate position, in whlch it is
supported by the disk irahsfer mechanism, and in a playback positioﬁ.
Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 Shpwing
a large-diameter disk released in tﬁe playbapk position in preparation for
playing the disk back. '
Pig. 18isa top-v1ew*of the disk transfer mechanism of Fig. 2 showmg
- 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 largé-diameter :
disk being moved from the store position to and eject position. _
Flg 20isa top-vxew of the disk transfer mechamsm of Fig. 2, w1th a .
small-diameter disk during insertion.
Fig. 21 is a top-view of the disk tran.sfer‘ mechanis‘.m 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 ﬁe disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the playback position in prebaration for
playmg the disk back. ' '
Fig. 23 is a top-view of the dlsk transfer mechanism of Fig. 2 showmg
a small-diameter disk in a store posmon
Fig. 24 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a small-diameter
disk being moved from the store position to and eject position.
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separation,- neans “for. separatlng t he. first and seCond ‘gui des a further

di st ance “apart “than" the first distance, neans .f or F €l-easi ng- t he 'di sk when -
the first and Second: guides are separated further than first .di st ance -of
-separation between the first and second gui des, a notor, having an out put,
for driving the nmeans for_separating and the nmeans for Caneying, first
~means for drivingly connecting the output with the neans for conveyi-ng and
-second neans for selectively drivingly connecting the output with the neans
for separating. Accordi ng to anot her enbodi nent of the present
invention, there is_described, a disk transferring device for transferring
a disk. haV|ng an” edge between first and 'second positions of a disk player,
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second di sk- gm1tlle$slldlng$latmn1bchammmalﬁrsmpdsinom t he ]1:1 rst gl st gui ge one
of the first and s rtsb |l ey, the first disk guide .
havi ng a revol vi ng(i:ﬁ%'nf6 B]?Ylf’gd’ ﬁggm%gtﬂwefqmwgml%mports _
the revol vingwael i sl e mceRiidek & B 3boohiHaRkiGg, POTLi on betueen the fir st

and second supports, e belt having an out ce for engaging the edge
of the disk and anﬁlgxs?fl:ls # topeviewmd he boading plate xipdping fobesingmecisanfism  ur gi ng
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- with a sliding plate mechamsm in a fourth position which engages a rack

member. _

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

| member and which a pinion has traveled a distance on_the rack member to
open the loading plate opening/closing mechanism. _

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

' Fig. 31 is a top-view of the damper lock mechanism in which the
sliding plate mechanism is in a second posltlon 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 me_cilanism is in a third position in which the damper' lock

' mechanism remains in a locked position.

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

sliding plate mechanism is in a fourth posmon in which the damper lock
: mechamsm is moved to an unlocked posltlon

Fig. 34 isa top-v1ew of optical mechanism vertical transfer mechamsm

where the sliding plate mechamsm is m the first state in which the optlcal

mechanism is lowered.
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gui de and the cha55|s .neans for dr|V|neg connectJng the puIIey to the
gear and -neans. for. selectlvely engagi ng the rack MAth t:he gear.;

According'to 'stil|l another eibodi ment of the present i nvention, there i's
described, a disk transferring device for transferring a disk from an
.insertjon.position of the device to a destination position of the device,
;conprising: a chassis, a support having a disk-engagi ng el enent novably

' connected thereto, the support being novably connected to the chassis,  the
' di sk-engagi ng el enent havi ng neans for engagi ng the di sk when the support
isin afirst position relative to the chassis and for rel easing the disk
when-t he support is in a second position relative to the chassis, means for

i nser t ing the 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. X

Fig.36isa top-vxew of optical mechanism vertical transfer mechanism
where the sliding plate. mechanism is in the second state in which the optical
mechanism is lowered. N

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

Flg 38 is a top-view of optical mechamsm vertical transfer mechanism
where the sliding plate mechanism is.in the third state in which the optical
mechanism is raised.

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

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

_ Fig. 42 is a top-vnew of the clamper support mechamsm where the
loadmg plates are in a position for receiving a disk.

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

Fig. 44 is a top-view of the clamper support mechanism where the
loading plates are in a position in which a large-diameter disk" is supported. ° |
| Fig. 45 is an end-wise section of the clamper sﬁpport mechanism where

the loading plates are the position shown in Fig. 44.
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4 dISk at the 1nsert|on posi‘tion, means for nDV|ng the di ‘sk- engaglng _
Ielenent relative t-o ‘the suppor.t. when .t he support i s ki the.first posi tion
“and the disk i's i'n-fhe insertion position, the noving belng effective to
‘transport the disk to the destination position, means for Shlftlng t he
support fromthe first pgsition to the second position, a notor on one of
-the support and the chassis, the notor being drivingly coupled to the

~di sk-engagi ng el enent, the nmeans for shiffing including a shifting el enent
~connected to the support and drivably coupled to the di sk-engagi ng el enent
iand the neans for shifting including neqﬂs on the chassis for selectably
engagi ng the shiftiﬁ§ el ement to shift the support fromthe first position

L5 oeoon Pos! e i & kp TR0 gy BoShe AR BambBRY 7 o0,
descri ption r afier the mﬂwmmmwﬁhumtnbl@mmm‘almi @ clampgbe disk. Whi ch
l'i ke. reference nunerals .designate the sane el enents.
_ 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. '
Fig. 49 is an end-wise section of the clamper silppon mechanism in the
configuration of Fig. 48. ' '
~ Fig. 50-is an end-wise section showing the clamper support mechanism
after releasing the clamper while no disk is present between the clamper and -
the turntable. - ' '
Fig. 51 isan end-'wise section of the clamper support mechanism after
an attempted disk clamping of a misaligned disk
Fig. 52 is a top view of the disk lock mechanism tvith 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
slldmg plate mechanism and the disk lock mechanisms in the position of Fig.
52, | o
Fig. 54 is a top view of the disk lock mechanism with the sliding plate -
mechanism in the second position in which a disk is unlocked. :
Fig. 55 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 54.
| Fig. 56 is a top view of the disk lock mechanism w1th the sliding plate
- mechanism in the third position in which the lock is partly closed
Flg 57 is a side section showmg the disk lock mechanism w1th the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56.
Fig. 58 is a top view of the disk lock mechanism with the sliding plate
~ mechanism in the fourth positlon in whlch a disks are locked.
Fig. 59 i isa side section showing the disk lock mechamsm with the
sliding plate mechamsm and dl_sk lock mechanisms in the positions of Fig. 58.



5 Brlef Descri:ption. of 'the Drawi ngs. ... . Fig: 1iscan exploded V|em10f
‘a main chassis’of:-a_di'sk player. . . Fig. 2 is an exploded view of-a
support mechani'sm of - a di sk transfer ‘mechani sm a clanper support
mechani sm a di sk, clanmper, and a disk |ock nechanism all attached to a
.l oadi ng chassis 80 of .the main chassis of Fig. 1. Fig. 3 is an
“expl eded view of a drive- side disk gui de of the disk transfer mechani sm of

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

' Fig. 61 is a partial section Showing the. disk insertion error prevention
mechanism positioned as in Fig. 60. _

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

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

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

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

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

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

Fig. 67 is a block diagram 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 ﬁrocedure.

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.
. Pig. 76 is a flowchart of the JOB EJECT procedure.
Fig. 77 is a flowchart of the JOB EJECT procedure.

. Fig. 78 is a flowchart of the JOB EJECT procedure.
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Fig. 2. . Fig. 4is aneprQded vi éw .of. aflxed dISk guude ‘of _the

di sk transfer nechan45n1of Fig.. 2. ' Flg 5-is an end-w se
cross-section of the drive-side disk guide of Fig. 3. . - Fig. 6 is an
-end-w se cross-section of the fixed disk guide of Fig. 4. Fig. 7 is"

an expl oded view of a | oading plate openi ng/ cl osi ng mechani sm of the disk

transport mechanismof Fig. 2.. Fig, 8 is a top-w se cross-section

of the fixed disk guide of Figs. 4 and 6. Fig. 9 is an expl oded

vi ew of an optlcal mechani sm and danper | ock nmechani sm Fig. 10 is.

an exploded view of _an optical mechani st vertical transfer mechani smof-the’
- ' Fig. 79 is a flowchart of the JOB BJECT procedure.
" T Fig. 80 is a flowchart of the JOB STOCK procedure.
| Fig. 81'is a flowchart of the JOB STOCK procedure.
Fig.. 82 is a top-wise cross-section of drive-side disk guide 1002.
~ Fig. 83 is a cross-section of a second embodiment of the drive-side disk
guide. - .
Pig. 84 is a cross-section of a third embodiment of the drive-side disk
guide. _' ' '
Fig. 85 isa ci'oss-section of a fourth embodiment of the drive-side disk
guide. | -
~ Pig. 86 is a perspective drawing indicat'ing an alternative enilibdiment
.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 facto:. Hous'ing 1000 has outer dimensions, 41.5 mm height x 146 mm
width x 209 mm depth. The disk player includes a disk changer that stores

. four Cbs for selective playback. Housing 1000 is generally box-shaped with
four éides, a lower panel, and a top cover 3. A '.loading chassis 80 is attached
td integral mounting brackets of two sides of main chassis 90 between top
cover 3 and the lower panel-of main chassis 90. Top cover 3 may be omitted
when the disk player is mounted on a front panel of a computér (not shown in
the drawmgs) ' R

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 recelvmg and |

| ejecting disks. Insertion aperture 1A is wider toward its center than at its ends.
The shape of insertion ‘apefture 1A insures that only the edges of disks contact

front panel 1 when disks are inserted and removed. Therefore, recording



opti cal rreélhani sm of-.Fi g. 9." - Fig.. 11 i's.an. expl oded VI ew of a .

st dcker and stocker: vert i cal transfer mechanl sm S F| g 12 |s an.

. expl oded vi ew of "a di sk |ock nechani sm L _
6 Fig. 13 is a top-view of the dlsktransfer rrechanlsmof Fig. 2in
a di sk o~ _ )

12

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

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

~ Guide rollers 19A and 19B, rotatably mounted on upper surfaces of
loading plates 81L and 81R, travel in guide groovés 80A, 80B in Ioading
chassis 80. Guide rollers 19A, 19B fit closely within guide grmves 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. - o
| Respéctive 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, _engéges with racks 810L and 810R. When loading plate
81L moves laterally, pinion gear 85 rotates in a direction that forces" loadin§ :
plate 81R to move an equal distance in the opposite direction of loading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support



‘receiving positien. ..~ . Firg:. 14 is a top-view of thé.di sk-transfer -
- mechani sm of. Fi:g..722wi'th a disk in an .initjal stage of-a-di sk l.oading-

operation for a large-di ameter disk. Fig. 15 i's a top-view of the
di sk transfer mechanismof Fig. 2 in a later stage of the disk |oading
operatjion for a |arge-di-aneter disk. " Fig. 16 is a top-view of .the

“di sk-transfer nmechanismof Fig. 2 in which a large-dianeter disk is ' firmy
held in an'internmediate position, in which it is supported by the disk
transfer nmechanism and in a playback position. ' Fig. 17 is a
‘top-view of the disk transfer mechani sm®df Fig. 2 showing a |arge-dianeter
di sk—rel eased in the playback position in preparation for playing the disk
back. ﬁxglm&filsacﬁngcpﬁawisaw afd pine2 ¢ ok 4 apyeresurfaee odoadmgf Fig. 2
showi-ng a | arge-di ter disk in a store position, Fig. 19 1s a

t op- vi ew of 'tg'éasﬂﬁ » UF&E eading,plafes f1LAnd; 81K towapd sach\pther-a sequence of

di sk outlines indi adgdrk GoRSH drIoRAnPHRAIEos fn hitégiar dhABFpiREe 8} £k Dei ng
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intermedi ate feSfroatofhd 6 1040irg chalsid 80. Disks are supported between fixed and
| drive-side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Opﬁcal sensor 236 is positianed sb that the light beam is broken
when a disk of a certain size is supported between timing and friction belts 14
_and 12. Referring also to Fig. 65, a signal TN, which is output by optical
sensor 236, goes high (H) when the size of an inserted disk is between 78 and
* 84 mm, which corresponds with small diameter compact disks. _
, Referring to Figs 3 and 5, drive-side disk guide 1002 includes an upper |
disk guide 9 of a resin having a low friction coefficient sﬁcﬁ as Duracon. A
lower surface of.ﬁpper 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 hdusing 1000. A
sloped surface-9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface OA, 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
in a direction opposite that of sloped surface 9A. A projeétion 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
‘gap of 1.3 mm width (Hl), between projection 9B and projection 10B, is
Slighﬂy wider than the thickness of a disk (1.2 mm) so that the disk edge is
guided precisely. | . i
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



supported.by the disk transfer’ nechanlsn1 ‘and. in a playback p05|t|on

Fig. 22 is a fop-view of the’ di sk -t ransf er. mechanismiof- Fi.g. 2 showing a
smal | -di aneter—-di sk rel eased-in the playback posi ti-oh ‘i-n preparation for-
'playing the di sk back. Fig. 23 is a top-view of the disk transfer
.mechani smof Fig. 2 .show.ng a snall-diameter disk in a store position.

‘Fig. 24 is a top-view of the disk transfer mechanismof Fig. 2 showing a
sequence of disk outlines indicating positions occupied by a snall-dianeter
di sk being noved fromthe store position to and eject position.

— 14 ' : -
on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 to
form a loop with a long axis of the loop being parallel to a direction of
transport of ciisk D, d. An inside surface of timing belt 14 has teeth or
serrations. Outside surfaces of timing pulleys 15 and 7, adjacent corresponding
portions of the inside surface of timing belt 14, also have teeth or serrations
to engage the teeth or serrations of timing belt 14, thereby preventing slippage

. of timing belt 14 with respect to timing pulleys 15 and 7. ] '

_ Referring, now to Figs. 4 and 6, a fixed-side disk guide 1003 supports
friction belt 12, As-in drive-side disk guide 1002, fixed-side disk guide 1003
has a disk guide 11 of a resin material having a low friction coefficlent A
guide groove 11’ is formed longltudmally on disk guide 11 to gulde the disk
edge opposite drive-side disk guide 1002. Guide groove 11° includes sloping
surfaces 11A, 11B, and a square U-shaped groove 11C that form a channel
shape with a tapered entry. - ;

Referring now also to Fig. 8, a tapered disk guide 11E (see Fig. 8)
toward a front end of fixed-side disk guide 1003. An gap H2 of groove 11C
is 1.5 mm wide, slightly wider than the thickness of a disk. This gap width
allows the disk edge to be guided precisely without binding. Friction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end of grooi'e '
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E oxtends. 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 friction 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
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7 . F|g 25 rs a top V|ew of the | oading plate opem ng/closmg )
mechanismw th a- stl ng plate rrechanlsmln a first- p08|t|on " Fig.

sliding. plate nechanlsnlln a second position. Fig. 27 is a top Vi ew
of the | oading plate opening/closing nechanismw th a sli.ding plate
mechanismin a third position. : Fig. 28 is a top-view of the I'oadi ng
pl at e openi ng/ cl osing mechanismwith a sliding plate nechanismin a fourth
- position which engages a rack nenber. , Fig. 29 is a top-view of the

| oadi ng pl ate openi ng/ cl osi ng mechani s ith a sliding plate nechanismin a.
fifth position which engages the rack nenber and which a pinion has
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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 ﬂie 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 coniplex function of
fore-aft displacement of timing pulley 15 which would vary évith properties of
.the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likély to lead to errors in fore-aft position detection of the
disk. ' _

Referring momentarily to Fig. 82, timing belt 14 is preveﬁted from
bowing by a guide wall 10D, on lower disk guide 10. The inside surface 14B
of timing belt 14 slides over guide wall 10D. This prevents the force of the |
disk from pressing timing belt 14 inwardly. A metal plate 8, between disk
guidé 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 guidés 9 and 10 from
flexing. A disk proteétion sheet 23, attached to the top and bottom surfaces of

' the rear side of dlsk guides 9, 10, prevent damage to stored disks (described
later) above and below disk guide 9.

Referring now to Fig. 7, a loading plate open/close mechanism 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotatihg 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, engagés 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 fréely. A gear 82B rotates on a shaft hingeably

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



sliding plate. nEchanlsn1|s in a. second pOSItIOﬂ I mhrch the danper | ock - |
nechanlsn1rena|ns i'n al.ocked- position. - Fi g. 32 is a top view of the -
danper | ock nechani’smin which the sliding plate nEchanismis ina third - -
position in which the danper | ock mechanismremains in a | ocked position.
Fig. 33 is a top-view of .the danper |ock nechanismin which the sliding
plate mechanismis in a fourth position in which the danper | ock mechani sm
is moved to an unl ocked position. Fig. 34 is a top-view of optical
-mechani smvertical transfer nmechani smwhere the sliding plate nmechanismis
in the first-state in which the optical jgechanismis lowered. .

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

Referring momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timing pulley 15 as timing pulley 15 moves
transversely with drive-side disk guide 1002. Thus, the rotation of motor 250

" is transmitted to timing pulley 15 by an extensible transmission without
moving motor 250. With such an extensible transmission, there is no need for
space for movement of a bulky motor. In addition, by having an extensible
transmlssmn instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loadmg plate 81L is minimized,
making it possible to use a weaker spring 127 to urge loading 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 81L has moved 0.314 mm.



8 - 'Fig.. 35 is an end-vi ew of optical -nmechani ém v'er'tlcél transfer’
mechani sm-where tHe slidi ng plate mechanismis in the first-state:in-which

"the optical mechanismis |owered. Fig. 36 5 & top-view of optical -
mechani'sm vertical transfer mechani smwhere the sliding plate nechanismis
in the second state in which the optical mechanismis |owered. Fig.

37 is a end-view of opti cal nmechani smvertical transfer mechanismwhere the
sl i di ng plate mechanismis in the second state in which the optical
mechani smis | owered. - Fig. 38 is a top-view of optical nechanism
vertical transfer mechani smwhere the sljbding plate mechanismis in the.
third state in which the optical nechanismis raised.. Fig. 39 is a

5 T AT VMR
rais ed_ and:ﬁged-dhﬂe dskguidepmﬂﬁ and 4003 ahe forte oﬁnphmgl 12 pudls tstyspsort t r ansf er
“Cha”'i smo pins 17A and 17B together until they rest against the ends of guide grooves
80A and 80B, respectively. This places disk transfer mechanism 1001 i ina disk
receiving poSition (POS. 1). In the disk receiving position, loading plates 81L
and 81R, attached to support pins 17A and 17B, respectively, are located at
specified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than -
the 80 mm diameter of small-diameter disks..When disk transfer mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until a disk D, d is inserted a certain distance.
“When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first 'engagés with timing belt 14 and disk guide 11E. As described )
~ above, disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E .du'ring disk insertion.
As the disk is inserted, loading plates 81L and 81R are forced apart against the
force of spring 127. The presence of disk guide 11E prevents disk D from
rubbing against timing belt 14 during this phase of insertion. By preventing the
disk from rubbing against timing belt 14, damage and wear to timidg bélt 14
{is minimized. ' |
Referring to Figs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation distance between timing belt 14 and
friction belt 12 is increased to 78 mm. This initiates disk loading. To pull disk
‘D into housing 1000, disk transfer mechanism 1001 revolves timing belt 14
counterclockwxse However, timing belt 14 cannot pull the disk in until the
dxsk has reached a certain point where the tendency of the disk to slip back out_
due to the force of sprmg 127 is overcome by the force of friction between the
- disk edge and timing belt and friction belt 12, This reqmres that the user push

the disk inwardly up to that point. The present design is optimized for a user



where the-sliding. p1ate nechanlsn1|s I n the fourth state i n-whi.ch’ the -
~optical mechani'sm.i:s raised.... - .". Fig. 41.is a top Virew of optlca
“mechani'sm vertical transfer nechanlsn1mhere t he slldlng pl ate mechanismis
in the fourth state in which the optical mechanismis raised. Fi g.
42 is a top-view of the cl anper support nechani smwhere.the |oading plates
‘are in a position for receiving a disk. Fig. 43 i's an end-w se

' section of the cl anper support mechani sm where the | oading plates are the
' position shown in Fig. 42. Fig. 44 is a top-view of the clanper
isupport mechani sm where the | oadi ng plaigs are in a position in which a

| ar ge-di ameter disk’is support'ed. Fig. 45 is an end-w se section of

the clanper suriasdrisaNDIinehikoR apdtfurt FAHoMEn ! Sk Fifiab Wo1PRRH 1 O

shown -i n Fi g.
the dlsk rim w1th the right forefinger and the thumb, respectively. The disk -

can then be eas11y and naturally rotated clockwise as the disk is pushed in.
. Drive-side disk guidé 1002, draws the disk in by pulling the left side of ﬂisk
D, rotating it clockwise, with the hand of the user urging it along until disk
transfer mechanism 1001 gets a solid grip on disk D.
| Once disk transfer mechanism 1001 has brought disk D to a posmon
where it is firmly supported between timing belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is brought to a playback
position (P2) and then to a stock position (P3). Referring inomentarily" to Fig.
19, by driving timing belt 14 clockwise, disk trarisfer mechanism 1001 brings
~disk D from a stock position (P3), or a playback position (P2), to an eject
position (P4) where disk D, d may 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 withdut 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 a‘r'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 loadmg plates 81L and 81R apart
is also driven by motor 250
' Referrmg again to Fig. 7, a rack release plate 134 is attached to main
chassis 90 by pins 135, inserted in a guide grooves 90H in main chassis 90,
so that rack release plate 134 can slide left and right relative to main chassis
90. A bend 134B in rack release 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
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9 " Fig.: 46 Is a t op- V|em10f the clanper support nechanlsn1 :
|nned|ately af tér” Ihe optlcal nechanlsn1and turnt abte, have-been raised to.
‘clanp ‘the disk. = - : °'Fig. ‘47 is an end-W sé secti'on Gf the ¢l anper
tsupport nmechani sm where optical nmechanismand turntable are in the
‘configuration of Fig. 46.. Fig. 48 is a top-view of. the cl anmper
5suppert mechani sm after -t he cl anper has been rel eased. * - Fig. 49 is an
-end-w se section of the clanper support mechanismin the configuration of
-Fi g. .48. Fig. 50 is an end-w se section show ng the clanper support
mechanism aft er rel easing the clanmper whyl e no disk is present between the
cl anper and the turntable. Fig. 51 is an end-wise section of the

c ! grkmer suppoekteﬁaﬁgfﬁ‘uxﬁ BeAlppRF sufac bf & MtiGihrabiek 180 2ARhr2: P38, 3nthga! | gned
between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockw1se direction, as viewed from above.  An arm 130B of rack
release lever 130 nasses througﬁ 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 responeively to a rightward movement of
rack release plate 134, _

Referring now also to Fig. 29, projections 87A on the lower end of
~ rack member 87, are inserted into holes (hidden in the drawing) in main
chassis 90. Rack member 87 has an'integ'ral rack 87D with a longitudinal axis
“that runs laterally. The insertion of projections 87A into the holes forms a |
pivotable connect_ion between rack member 87 and main chassis 90 permitting
rack member 87 to-pifrot in an arc whose tangents are perp'endiculer to the axis
of rack 87D. Thus, rack member 87 pivots_ toward and away from the front
of the disk player. Integral rack 87D engages with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B. of i'ack' member 87 is
connected to arm 130A of rack release lever 130 by a plate 131 and a spring

' 132 When rack release lever 130 rotates in-a counterclockw1se dlrectlon rack
member 87 rotates toward the rear of the disk player causing rack 87D to
mesh with gear 15C. . )

_ Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so that 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 pesitien UP-1, bend 75E of sliding plate
75 is positiened at a distance from bend 134B of rack 'release plete 134,
Therefore, in this range of positions, the force of spring 138 rotates rack
release lever 130 to posmon rack release plate 134. toward the left end with
pins 135, 135 resting at the left-most ends of their respectlve guide grooves
90H, 90H. In this range of positions of sliding plate 75, rack member 87 is
held away from gear 15C by plate 131 as shown in Figs. 25-27 under the o



Fig. 52 is a top view of the di'sk [ock rrechamsmwnth the S|Id| ng . plate
mechani.smin the first posi-tion in whi ch the: di sks-ar#e: | ocked. ; Fig.
53 is a-side section show-ng the-disk |ock mechani-smwi t-h* t he sliding plate
“nmechani sm arid the di sk | ock nechanisns in the-position of Fig. 52.

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

nmechani smin the second position in which a disk is unl ocked. - Fig.
55 is a side section show ng the disk.|ock mechani smwith the slidi ng plate
mechani sm and di sk | ock nmechanisnms in the positions of Fig. 54. Fi g.

56 is a top view of the disk |Iock rrecha%d',smv\'/ith the sliding: plate -
mechani smin the third position in which the lock is partly cl osed.
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138 causing plate 131 and spring 132, to pull rack member 87 to a position
where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches
position UP-2 form position UP-1 as timing pulley 15 is rotated, gear 15C
rotates so that it follows along rack 87D as shown in Fig. 29. This causes
loading plates 81L and 81R to mbve laterally between positions in which a |
disk is held between timing belt 14 and friction belt 12 to open positiohs 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 lowef_ surface.

" Turntable 1b2 and gear 37 are fixedly attached to the fotat_ing shaft of a main
motor 33A which drives them. Gear 37 meshes with gear 35 which, in turn,

_ .meshe_s with gear 36 of aﬁxiliary motor 33B. Gear 35 rotates on a shaft
attached to chassis 30. Turntable-lOQIis thus rotated by both main motor 33A "
and auxiliary motor 33B. '

Main motor 33A and auxiliary motor 33B are both employed to drive
turntable 102 during playback and to drive optical pickup 2 ahd 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 éuxi'liary motor 33B acts
as a load on main motor 33A. The load of auxiliary motor 33B elimi_natés"

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



10 Fig. 60 is a top-view of a disk insertion error prevention
mechani sm prepared to allow insertion of a disk. Fig. 61 is a .
partial section showi ng the disk insertion error prevention nechani sm
positioned as in Fig. 60. Fig. 62 is a top-view of the disk
insertion error prevention nmechanismclosed after transport of a di-sk
beyand 'a fl ap .cl osure. Fig. 63 is a partial section showi ng the disk
i nsertion error -preventi on mechani smpositioned as in Fig. 62. Fig.
64 is a partial end section of the disk;insertion error prevention

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

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

. the vibration is only undesirable during playback, ndt during acceleration or.

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

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

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

Lower' dampers 41, fitted mto attachment holes 30C on chassis 30,

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



rrechanr sm duri ng transport of a dr sk past' the flap closure

is-a timng chart-
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S a

OB EJECT procedure. Fig. 75 is a flowhart of the
JOB EJECT procedurg. damp7er lock ingchahfsm 308, SeRAGEY locks JoEBSal‘]r%lﬁﬁﬁﬁr

7 is a flowhart of the JOB EJECT procedure
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is

-otherwise vibrationally isolated. Damper lock mechanism 1008 includes a Y-

shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C -

fit into guide grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-shaped lock

 plate 65 also has a pin 65B, projecting from its lower surface, that ﬁ;s- into a

guide groove 40E on base 40, permitting lock plate 65 to move along a limited
path defined By guide groove 40E. Engagement tips 64A and 64B of lock plate
64 pass through holes 40A and 40B, located on a right side of base 40, and
insert into holes 30A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on
a left side of base 40, and insert into a hole 30C located on a left' side of

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

Lock platcs 64 and 65 are interconnected by connecting plate 66, whlch rotates
on a shaft 67 projecting upwardly from base 40. A compresston spring 68 is

inserted between base 40 and lock plate 64, urging lock plate 64 toward the -
- right side of base 40. Thus, lock plates 64 and 65 move in opposite directions

against, and with, the force of compression spring 68. A notch 66A on an end
of connecting plate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A to control the angular position of
connecﬁng 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 '



Fig. 78 is a flowchart of the JOB EJECT procedure. - R B . Fig.

79.is a flowhart:of the JOB EJECT procedure - Flg 80 s a flomchart
"of the JOB STOCK procedure. - . Fig. 8lis a flomchart of t-he JOB STOCK
“procedure. Fig. 82 is a top-w se cross-section of drive-side disk

gui de 1002. Fig. 83 is a cross-section of a second enbodlnent of the

drive-si de disk guide.
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UP-1, lock plates 64 and 65 are urged toward the right side of housing. 1000
by the force of compression spring 68 forcing engagement tips 64A, 64B, 65A
into holes 302\ 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—l to pasition 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, 6413, 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 lowers base 40, with the attached optical mechanism 1006, between
an up position (Pig. 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 f,roni disk D to clear the way for transfer of disk D.
Vertical transport mechanism 1007 raises and lowers base 40, which
. is supported at its forward side on guide pins 45A and 45B and at its rear end
on ramp channel 48°. Ramp channel 48’ is cut out of a stainless steel guide
plate attached to base 40 at the rear end thereof. Guide pins 45A and 45B rest
in ramp channels 75A’ and 75B’ in bends 75A and 75B, respectively, of
sliding platé 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
a vertical extension 75C in sliding plate 75. Base 40, with elastically Supf)orted
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.



Fig. 84 is a cross-section of a third enbodi nent of the drive-side disk
.gui‘de. Fig. 85 is a cross-section of a fourth enbodi nent of the
drive-side di sk guide. Fig. 86 is a perspective drawi ng indicating
an alternative enbodi ment of the disk player in which the disk player is
mount ed vertically. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referting to Fig. 1, a housi.ng 1000 of a sk pl ayer conforns to standard
di mensi ons for conputer Perlpherals haV|ng a 5-1/4 inch hal f-height form

factor. Housin As136G1, seregicsdnioimia ch ﬁﬁﬁlsé)%ﬁl%ﬁél%lef&a%ghﬁﬁwmwt?
E ?Eeg‘g} Sﬁtsﬁ@mq%ﬁf—ksﬁa:f%‘ﬁ?ﬁggﬁésﬁgae 5 Egue R o %?fib@%%%t??{j ?é'intsd
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in member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another

géar 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 in the bottom of main chassis 90. Therefore, rotation of motor 251 .
translates sliding plate 75 left and right.

A shutter wheel 58, attached to a top of gear member 184, periodically interrupts a
light beam of an optlcal sensor 233, supported on a bracket 181, as gear member 184 rotates,

| to generate a series of s1gna1s (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
prition 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 m 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 imd position UP-2 (the latter shown in Figs. 40 and 41) guides
pins 45A and 45B



the drawings).:=-:7%," A front'-panel 1 is -attached to" & front - .one of the
four sides. of naln ‘€hassis 90. Front panel 1 has afr; |nsert|0n aperture 1A.
for receiving and ej ecting disks. Insertion aperfure 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 disksﬁare I nserted and

. removed. Therefore, recording ' .

112 surf aces of disks are prevented fron1contact|ng front panel 1,
‘elimpating a
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- remain in horizontal portidns G3 and optical mechanism "remains' in the up
position (optical mechanism 1006 is shown in the up position in Fig. 47) for
disk playbacki In the up position, optical mechanism 1006 is at the level of a
lower surface of disk D, d in the playback position and mounted on the upper
surface of turntable 102. Therefore, there is no need to displace disk D, d, as
in a tray-type disk player, to play disk D, d back. As can be seen from
inspection, guide groove 48’ and pin 47 coopéfate in such a way that the re_ai'
end of base 40 is lifted in concert with 'the forward end, just as. described
above. .
One pulse of signal P, PULSE indicates approximately 0.231 mm of
| movement of sliding j)late 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
chaséis .90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the po_int where shutter piece 75G just ceases td 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.r'e_ference
signal, generated by optical sensor 237, is signal P . REF. Signal P. REF
goes low (L) when shutter piece 75G ceases to interrupt the light beam
generated by optical sensor 237 and goes high when the beam is interrupted.
The positions of sliding piate 75 are determined by counting the number
of pulses of signal P . PULSE after thie signal P. REF goes low (L). Position
DOWN-1 is detected by moving sliding plate 75 leftwardly after signal
P.REF goes high (H), and halting after counting three pulses from signal
P.PULSE. Sliding plate 75 is positioned at position DOWN-2 by halting
after counting 20 pulseé. Sliding plate 75 is positioned at position UP-1 by
moving sliding plate 75 to the right until signal P. REF goes low (L) and
 stopping after counting 27 pulses of signal P. PULSE. Sliding plate 75 is
posiﬁoned at position UP-2 by halting a rightward movement after counting 45

pulses.



potential cause of damage to disks during insertion and renoval
"Referring to Figs. 24, a disk transfer mechani sm 1001 includes a drive-side
" di sk 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
-mounted on the | ower side of |oading chassis 80 toward a right side of

- houstng 1000. L-shaped | oading plates 81L2&nd 81R hang on support pins 17A
-and 17B attached to their ugper surfaces, respectively. Su ins 17A

and 178 pgss _tﬁiegtgyng!t%g’w%a;@é ﬁgmmﬁp@gmg@%ﬁﬁ%ﬁmﬂ
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grooves 80A, 80B i1 n | oading chassis 80. ide rollers 19A, 19B fit closely

Wi t hi'n guibddel VQHE SuRP PeriBeRr of theshot@iti sleface bf ElampéPBase 10016 Broeatdisk
accurate alignnent of |oading plates 81L and 81R t hroughout their
respect i veurfaces dsono flamage nFotntatde 02 has pmagnet 105 avhicls isqrasiioned énattnapipor t
pins 17B so that | oadi n% {)I ate 81R i s guided at

' ferromagnetic plate 111.

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper-
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 81L and 81R, projecting
| upwardl& from the upper sm:face of loadin_g plates 81L and 81R, pass through guide groofre
~ 80D of loading chassis 80 and insert into guide grooves 77B and 77B of clamper holder 77L,
77R. Respective projections 77C, 77C, projecting downwardly from clamper holders 77L,
77R, pass through, and are guided by, respéctive guide grom!res 80E, 80E of loading chassis
80. Thus, clamper holders 77L, 77R are free to move left and right with reépect 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. Flangé 115A fits precisely in supports 77A, 77A in a definite position when
supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange 115A at a
precise vertical position keeping clamper 1009 at 0.3 mm above disk D.
Referring to Figs. 42-45, clamper support mechanism 1010 supports clamper 1009
above disk D responsively to movement of loading plates 811 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



a position closetr to Ioadlng chassi s 80 t han Ioadlng plate 81L, pern1tt|ng
| oadi ng pl at es -81t:- .and 81R-t.0 overlap P Respectlve opposi ng .si des of
'l oadi ng plates- 81k "and 81R haveintegral racks 810L ard 810R A pi ni on gear
-85, which rotates on the bottom surface of |oading chassis 80, engages wth
racks 810L and 810R. When | oading plate 81L noves laterally, pinion gear 85
rotates in a direction that forces |pading plate 81R to nmove an equal
di stance in the opposite direction of |oading plate 81L. A spring 127

- strung between a ring 21B on an upper portion of support

—_ . 27 i . -

disk support position (POS.3 shown in Figs. 44 and 45), pins 78, 78, 6n
loading plates 81L and 81R, travel in guide grooves 77B, 77B of clamper
holders 7IL, 77R without affecting clamper holders 77L and 77R. The force
of spring 128 brings clamper holders 77L, 77R together causing supports 77A, -
77A to hold clampér 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 clamp_ing

_ disk D between turntable 102 and.clamper 1009. Loading plates 81L and 81R
are brought to the open position (POS.4) eveh after disk D has been moved to '
the stock position so that the stocker can be moved up and down. When this
happens, since no disk 'D is present on turntable 102 in the up position,
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 77L’ on. clamper holder
77L indicates clamp errors the outer perimeter positioh of loading plates 81L
and 81R. An optical sensor 234, on loading chassis 80, detects the _position of
shutter piece 77L’. Optlcal sensor 234 generates a loading plate 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.(Lj when
munxnm‘Th& 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 ilappen if, when optical mechanism 1006
is moved to the up'pc').sition, disk D is misalignéd with respect to turntable 102.
Turntable 102 will force disk D upwardly against clamper 1009. causing



13 pin 17B of:1-0ading plate 811 and pin.21C on an upper .surface of |oadi'ng .
chassis 80, "urges:|-eadi ng plates 81L and 81R towaid.each.-aother. .. -~ A
“bent portion of:loading-plate 81L forns an integral “shutter piece 811 in "

| oading plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a |ight beam generated, and det ected, by an optical sensor 236
on the front end of |oadi:ng chassis 80. Disks are supported between fixed
and drive-side disk guides 1003 and 1002. Thus, the nutual spacing of fixed
and drive-side disk guides 1003 and 1002 is deternmined by the width of the
di sk they support. Optical sensor 236 is positioned so that the |ight heam
is broken when a diSK of a certain size Is supported between timng and

friction belt 1 i 1 ke (RPOUT §il ichis
out put- by optslﬁgéﬁrt%ﬁ%b%é%?ﬁ%gdeg&ﬁﬁg’ﬁﬁ% Iﬁ-l)m\%‘gﬁ th(em?i‘ gigg%l?b aér(l“ ioyl‘,\g;rted
di sk i s betweindiciéngra 8rrormgonditionh Noter dwpoind shev uph position df opticak conpact

di sks. ‘Referripng to Figs 3 d 5, dri.ve-side,.di s I d 0

i ncl udes an up nﬁ%g&ﬁai%“&’%ﬁu'ﬁ‘?"e@q W‘P@Rﬁ? r’:@ﬁ&"?g'wfﬁ’w%ff}‘ﬁﬁ"l"c‘géf ficient
such as Duracigk Dpr cSIMEAIBCEhébford) iRk mélily, th@iodementiof hirhtable 1020er  hal f
of a guide groove 9, I ch gui des the edgg of the inserted disk on the

left side of toctheiupgpasition shoudd oplerhiseudiske d® apall. Notenalgo dhasas damper degr ees,
runs Tongit Ud{&ﬁl fsyattggctgd ltoow\/\f}(rl 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
'OUT) is also used to detect clamping errors between clamper 1009 and
turntable 102, |
Referring now to Fig. 65, signal OUT goes low (L) when loading
plates 81L and 81R separate beyond the point where a large-diameter disk can
be supported between‘ timing belt 14 and friction belt 12 at position POS.3.
This serves. as a reference point for the 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.1-POS.3 are represented,
respectively, by 13, 76, 83 pulses of signal L. PULSE as loading plates 81L
and 81R travel medially from position POS.4.
Referring to Fig. 11, a stocker 1011 is generally defined by a top plate
151, a base plate 154, and a stocker body 150. Stocker plates 152A-152D are
insertably affixed in respective slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect floppy disks, is
adhesively bonded to top and bottom surfaces of stocker plates 152A-152D and
top plate 151. Sheets 153 are folded and wrapped around forward ends of
stocker plates 152A-152D and top plate 151. Stbcker' 1011 removably supports



surface of. upper di sk guide 9. A pro; ection 9B, on. a’b
surface 9A engages t'’he upper. surface of the di'sk. edge
- 10A, running longitudinally on a | ower disk guide 10;
"angle in a direction opposite that of sloped surface 9
on an upper end of sl oped. surface 10A engages a | ower
edge- A gap of 1.3 mmw dth (Hl), between projection 9

ottom end of ‘sl oped
A stoped surface

sl opes at a 45-degree

A. A projection 10B

sur-face of the disk

B and projectiron 10B,

is slightly wider than the thickness of a disk (1.2 mm so that the disk

edge is gui ded precisely. - Referring to Fig. 3,
rotates on a shaft 16 on a forward end g§ upper disk g
_projects through t hé | ower surface of upper disk guide

rotates

a timng pulley 15
uide 9. Shaft 16 -
9. Another shaft 6

o8I fifh Bétwkn | LS rear

roj ects upwa {
gndJ ots hgr %lltur;nwn gf gaqr diﬁcs;maﬂhowﬁl%e dedwingy'&Y a PiteH

top plate 151 _and stocker plate 152D. A first stored disk is inserted between
top plate 151 and stocker plate 152A. A second stored disk is stored between
stocker plates 152A and 152B. A third stored disk is stored between stocker

-plates 152B and 152C, A fourth stored disk is stored between stocker plates

152C and 152D. : _

A shaft 140, projecting upwardly from main chassis 90, is inserted in
a bearing 150A to guide stocker 1011 along a vertical Iiath of movement. Nuits
164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R, respectively, projecting ilpwardly 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 182 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
stock_e_r 1011, and counterclockwise rotation of screws 167R and 167L raises

. stocker 1011_.

A shutter member 173 rotates on a shaft projecting upwardly from main
chassis 90. Shutter member 173 has a gear 173A, on its lower 'silrface, that
meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter
member 173 is detected by optical sensors 238 and 239 and used to determine
the 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 interva!s. Shutter piece



14-on shaft 6. :A-ti'ming belt 14 is stretched bétMBeﬁfﬁinTngfpuLleys 15- and
7.to forma loop-w-fh a long. axis-of the loop being parallel to.a direction
“of transport of disk D, d. An inside surface of timing belt 14 has teeth or
~serrations. Qutside surfaces of timng pulleys 15 and 7, adjacent
correspondi ng portions of. the inside surface of timng belt 14, -al so have
‘teeth or serrations to engage the teeth or serrations of timng belt 14,

t hereby preventing slippage of timng belt 14 with respect to timng

pull eys 15 and 7. - Referring, nowto Figs. 4 and 6, a fixed-side disk
gui de 1003 supports_friction. belt 12. Aggin drive-side disk guide 1002,

fi xed-side disk guide 1003 has a disk guide 11 of a resin material having a

low friction gpsshhdsIRS51-SA A6 HetEcted BYwhtichl sensérs 238 AR 280 Nakpeetliag! |y on -
di sk -guide 11 to guide the di sk edge opposite drive-side disk guide 1002.

Gui de groove on‘adisiclogkdaseldhi ng surfaces 11A, 11B, and a square U shaped

oroove 11C Lhal 1 o0RychaBE ARGl by BB SEHGRL ositon signl®' €11 19
(S . REF), when shutter piece 173B interrupts a light beam generated and
detected by optical sensor 238. Signal S . REF goes high when stocker 1011

~ is brought to a position above disk holding position POS(1). POS(1) of stocker
1011 corresponds to an alignment of the disk-holding space between top blate
151 and stocker platg 152A with a disk transfer position. _

Optical sensor 239 generates a stocker position signal (S . POS). Each
time stocker 101_1 passes one of positions POS(1)-POS(4), the signal goes low
(L). Thus, position POS(l) is detected by moving the stocker downward until
signal S.POS goes low (L) after signal S.REF goes high (H). The
remaining positions POS(2), POS(3), and POS(4) are detected moving stocker
1011 further and counting second, third, or fourth changes in signal S . POS,
respectively. _ -

| Referriné to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in stocker 1011, from moving out of stocker 1'011. -An
upper dlsk lock shaft 158 projects doanaljdly 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 extends to a

o position s.lightly (0.3 mm) above an upper surface of a disk D being
transported into stocker 1011 as shown in Fig. 55. Upper'disli lock Shaft 158
preveﬁts movement of the disks above the disk D being transportéd.’ Figs. 53
and 55 show the stocker in position POS(I), so upper disk lock shaft 158 does
not pass through any- of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upwﬁrd from main chassis 90 is cbaxially
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



toward a front: end ef fixed- si de dl sk gui de 1003 An gap H2. of groove 11C:
. i1s*1.5 m"nvmde slrghtly vmder t han the thlckness of a dISk Thls gap vmdth_

12 is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end
of groove 11C. Friction belt 12 runs the length of fixed-side disk guide
1003-except for the front ‘portion over which di sk guide LIE extends.:
-Friction belt 12 has a high friction coefficient to prevent the rimof the
di sk fromslipping. Ends 12A of friction belt 12 are wr apped around bel t
fixing piece 11F and held in place .by aqeinforcenment plate 13. -
Rei nforcenent plate 13 al so supports flat wall 11D to prevent .it from

bowi ng due tOthﬂoﬁw fapeaﬂni ety oft Ioved iRl 166K ¥HaR01 58 B8 Ynd dp?{-f giicbel t 12.
and- 6 an outer perineter surface 14A timng belt

iRéelf ie;r- :oggi E iooi%% shaft eI|§ 8dsee Kig: 3). e the wlockippsitiopuilofuer disk lmkrshaﬂtdﬁéct IhOI’lS
opposi‘t e edge P Ve A, iBLE BRI M, 154, Sobsk e e PR oy 15
to and lower disk lock shafts 158 and 156 through which a disk can pass (see .
Fig. 55). A spring 159 1ns1de 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 érm 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 engagemént 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

positioned responsiveiy to the-posiﬁon 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, tﬁe lock
position, held there by the force of spring 159. ' '
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15 nove t.he disk. |n5|de housi ng 1000. Fri.ction beJt 12 IS flxed relatlve
ate 81R." Therefore, . If timng belt 14 Wer e permtted t o-'bow,
"the center of the disk wouid nove toward the |eft of “the device causihng the

to-l oadi ng pl

“path of the disk to-be nonlinear. Also, the distance of disk transfer,
I's determ.ned fromthe angul ar di splacenent of timng puI | ey
15. Fhe .non-linear displacenent of t-he disk woul.d nake it' difficult~to

-front to rear,

determ ne the fore-aft displacenment of the disk fromthe angul ar _
di splacenment of timng pulley 15. This is so because, with bow ng of timng
riction in the sliding sup@?rts, t he transverse novenent af

belt 14 and f
t he di sk woul

d be a conplex function of

ore-aft displacenent of timng

from

pul l ey 15 whi ch wowiitn\stidkng"blatt PS RS k6iwar@thé Hpht istlledt Réilsing( YhOPh coul d

al so-change over tine). Therefore any bowmng in

(toward the up position of optlcal mechanism 1006), engagement portion 96B
of relay 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 portion 96B of relay plate 96 rests on surface C3. Lock release
arm 172 halts at the angle shown in Fig. 55, and lower disk lock shaft 156 is
held at the unlock position, permitting disk transfer.

As sliding plate 75 is translated further to the right side of housing
1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, aﬁd lower disk
lock shaft 156 begins moving upwardly under the urging of spring 159. When
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk lock shaft 156 moves upward to the position indicated in Fig.

-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B

engages with surface C5, which is aligned with surface C1. At this point, as
shown in Fig. 58, lower disk lock shaft 156 has reached the lock position
again, where it fits into upper disk lock shaft 158.

A shutter 156B, projecting from lower disk lock shaft 156, indicates
when lbwer disk lock shaft 156 reaches the lock position. Shutter '156B
interrupts a light beam generated apd detected by an opticallsehsor 229,

" attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock

position. Optical sensor 229 generates a disk lock signal (D . LOCK), which

is high when lower disk lock shaft 156 in the unlock position. When slid'iné
plate 75 is at position UP-2o0r position DOWN-2, lower disk lock shaft 156
is at the lock posltlon as described above. However, if disk D is not

positioned with its center hole aligned w1th lower disk lock shaft 156, lower



t|n1ng belt 14: |s I1ke|y to Iead to érrors_in fore- aft p05|t|on detectlon
~of ~the di sk. Referrlng nnnentarlly t'p Fig.. 82;xtimng belt. 14 is

" prevent ed fron1b0mnng by a guide :wall 10D, on | ower dISk gui de 10: The

i nsi de surface 14B of timing belt 14 slides over guide wall 10D.  This
prevents the force of the disk frompressing tinmng belt 14 inwardly. A
met a plate 8, between di sk guide 9 and disk guide 10, reinforces disk
guides 9 and 10. Since disk guides 9 and 10 are of resin, nmetal plate 8
prevents di sk guides 9 and 10 from flexing. A disk protection sheet 23,
attached to the top_and bottom surfaces3gf the rear side of disk guides-9,
10, prevent damage to stored di sks (descrlbed | ater) above and bel ow di sk

-gui de 9. disk ek hafi196 r?é)moﬁﬁecﬂ)gdlslz D %rmadhga ﬁ&:ﬁtréacﬂiﬂg‘ﬂ&'leél@

mechani sm 1004, rotates timng pu Mot or 250 is fixe attached f'o
mai n chassi s pition. df ﬂrskdbekmg&ﬁ)noupmpnﬂy aphigved 5gibrations e:ancb.usa@dks 0 a

rotating shaft of.drive notor .25 r er 63 r t ft 91 =
attached to ntglﬁ?? fEH‘é%%‘le@a@Ow‘%Bé&wg@'Aﬁﬁﬂ B%Smﬁ‘ﬁm& %S@a‘?‘s nber 63,
engages. Wor m geRiwes add u Fbéi‘tcﬁskgl@@lc kﬁafisllsstinaqsaumafﬁm@@vmbﬂty withfn i N 2

center hole 9TA of shaf ate 86A to swing freely. A gear 82B

rotates on a stocker 101 hgSighalyDi. l\mléogmﬂdtm@test suchsdigigiocking &rs®s. Ti ni ng

pulley 15 r Ot ates ﬁefelsrrrilr?g fo ﬁlgs 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 pxmon .
gear 120B, subtends a 180 degree arc about the axis of rotation of shutter 120.
Material, such as felt or compressed .urethane, is adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top sﬁrface of disk D,
since the top surface of disk D engages flaps 120A during loading and ejecting
operations.
A shutter arm 121 rotates on a shaft 122 projecting perpendicularly
| | from the lower surface of loading chassis 80. A sprmg 125 urges shutter arm
121 in a counterclockwise direction, as viewed from the top. A rack 121Aon
the bottom of shﬁtter arm 121 meshes with pinion gear 120B. Thus, shutter
120 opens 'and.closes-résponsively 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 responslvely to movement of plate 81L.
Referring now also to Fig. 65, the angle of shutter 120 changes
responsively to the position of loading plate 81L. Referring to Fig. 60, when
. loading plates 81L and 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 i_t_ to the open position. This

allows a disk to be inserted into insertion aperture 1A.



~,

16 protrudi ng from a distal end of pI ate 86B. An lntermedl ate gear 82C
rotating at-a m ddle of- ‘pl ate 86A; meshes with bot h- gear 63C, on-an upper .

portion of -gear “menber - 63, and gear 82B, thereby transnlttlng rotation of
the shaft of nmotor 250 to gear 82B. Rotation of gear 82B is further
transmtted to timng pulley 15 by a gear 82A that rotates on a mddle of
pl ate 86B. Gear 82A neshed with gear 82B and a gear 15B oh a | ower portion
of timng pulley 15. Referring nmonentarily to Figs. 25-29, plates
86A, 86B pi vot

—_— . 34 ’ -
The insertion of disk D causes loading plates 81L and 81R to separate.
As loading plate 81L moves to the left side of housing 1000, pin 123 moves
away from sliutter arm 121 permifting spring 125 to rotate shutter arm 121
counterclockwise. As shutter arm 121 rotates, flaps 120A move downwardly
until they rest on the top surface of disk D; as shown in Fig. 64. Pin 123
continues to move away from side surface 121B of shutter arm 121. Once disk
D is driven by disk transfer mechanism 1001 completely inside the disk player,
flap 120A is released to a close position in which shutter arm 121 is rotated
-counterclockwise to a position where its side surface 121B engages with bend
80F of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 can'nof rotate
~ past the close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotation of
‘shutter 120. Thus, insertion of another disk is 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 hlgh when shutter 120 closes. | .

- Referring now also to Flgs 1, 16 and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the'
number of pulses from the output (signal L. PULSE) of optical sensor 232
described above. When a large diameter disk D is inserted and transported to
position P1, flap 120A falls away from the upper surface of disk D, closing
shutter 120. This causes signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by counting
pulses from signal L. PULSE. For play position P2, six pul;e_.s are counted.
For stock position P3., 160 pulses are counted. For a small-diameter disk d,



~

responsi vely the posi-tion of t|m ng pul ley 15 as ti m ng pul | ey 15 rmves '
transversely with drive-si-de di'sk guide 1002. Thus; t-he rotation ‘of notor.
250 is transnitted to timng pul ey 15 by an éxtensi bl e transm ssion

wi t hout noving notor 250. Wth such an extensible transm ssion, there is no
need for space for novenment of a bulky notor. In addition, by havi ng-an
extensi bl e transm ssion instead of a novabl e notor and transm' ssion, the
mass and wei ght of the drive nmechanismtravelling with loading plate 81L is
mnimzed, nmaking it possible to use a weaker spring 127 to urge | oading
plates 81L and 81R nedially together. Digk insertion is thereby nede easier-
“and srore responsive. In addition, the pressure load on timng belt 14 and
friction bel tpla?pbsitise PacRCindicated by 4P bhEa of§ 8 LZPULS B hhdiGhef 10 a
bend- 180A in a br acket 180. A shutter wheel on the upper portion of
gear nember @9sitioniFiby: 200 pulses efﬂnﬁameaslgmbht beam det ect ed by opti cal

232 { enerates a |
oad g ol oo o orRaTEHE oOThel S7Eh e Bkl it D 1Bs AR PR "o ¢ 14
i s prevent ed contrdilec30ds(@eeferablyea mi@tbpidcéusoﬁ)fhaﬁiﬂgtd ROMN2RAM3Bnd &n :

correl asted in aforedeterm ned way with novement of disk D, d. Therefore,

si gnal PULPJE" aeeCIEQty Controller 300tseseivessisen inpyt femndnode keypad 30lng di sk
(ranst o1 | NGRS o 1 Sk, DS R o AT BBl ™ O

the disk in
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 s1gnals L.PULSE,
S.CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generateé and applies signals FRONT and REAR to motor drive circuit 304, =

15 to control cause drive motor to move the disk toward the front and rear,
respectively, and to cause drive motor 250 to open and close loading 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 di'ivé circuit 304 is short-
circuited to elecuomagnetically brake motor 250. When both signals are low
_ (L), the output of the motor drive circuit is an open lead state to allow the
25 motor 250 to freewheel. | o
Optical sénsors 237 and 233 apply signals P, REF and ’P‘T‘Pm;
respectively, to controller 300. In response to signals P.REF -and
P. PULSE, controlier 300 generates and applies signals P.UP and P.owy
to motor drive circuit 305, to control the position of sliding plate 75. Motor
30 drive circuit 305 outputs a predetermined drive voltage to mt)tor 251 of optical



enbodi nent. The §ane signal L. PULSE al so i:ndicates” tlie- di stance noved by
|l oadi ng pl ate 811 during an opeération that.is describéd below. In this

oper ation;, ‘one’pul se indicates that |oading plate 81Lhas noved 0.314 mm-:
17 Referring now also to Fig. 13, when no disk is held between
drive-side and fixed-side disk guide 1002 and 1003, the.force of spring 127
pul I s support pins 17A and 17B together until they rest- agai nst the ends of
~gui de grooves .

-mechanism verticai transport mechanism 1007 of Fig. 10. When sighal P.UP

goes high (H)_, a drive voltage is output to move sliding panel 75 toward the

right side of housing 1000. When signal P.: pwN  goes high (H), a drive

- voltage is output to move sliding paﬁe[ 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 mdtor 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,-Q DWN * to motor
drive circuit 306, which drives motor 252 of stocker vertical transfef
mechanism 1012. When signal ST.UP goes high (H), a drive. voltage is output
to move stocker 1011 upward. When signal ST.f DWN i-goes high (H), a drive
voltage is output to move the stocker downward. When both signals are high
(H), the output from -motor drive'- circuit 306 is - short-circuited,
electromagnetically braking motor 252. When both signals are low _(L), the
motor leads are opéﬁed to permit motor 252 to freewheel.- When a power
supply is off, controller 300 is connected to a backup power supply (not shown
in the drawing) so that flags in memory indicating stocker poéition, presence
of disks and disk sizes are saved. o
. The read signal generated by optical pickup 2 is applied to a signal
processing circuit 307 via an RF amp 309. After EFM ‘demodulation, de-
interleaving, error correction and other usual operations are performed, the .
signal is sent to computer 303, which is connected.externally, via an interface
circuit 302. Based on a servo error signal, obtained from optical p'ibkup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by optical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo



80A and 80B,. riespectively. This places di-sk transfer:mechanism 1001 in a

di sk recei.ving position (PCS. 1).-In the disk recei-vitng position,- |oading: -
" plates 81L'and 81R, attached to support pi-ns’17A-and-17B, respectively, are
| ocated at specified positions. The specified positions are such that the
di stance WL between timng belt 14 and friction belt 12,.which are

supperted by . oading plates 81L and 81R, is 76 mm This- separation distance
s slightly snmaller than the 80 mm di aneter of snall-dianmeter disks. Wen
disk transfer mechanism 1001 is in the disk receiving position, timng- belt
14 is stationary and remains so until isk D, dis inserted a certain

di stance. “Whén disk D, d is inserted through insertion aperture 1A,

the rimof dig; f L rSthad e | | A a is | de 11E.
e dbser L hed el ,363 | afe Eﬂ‘?’%géglﬁt%@g*é? % B8 otdol'B °’ﬁta‘§/{|fsn%%a | 'ow
friction coefperforared baSedion thérepatating mode.s| i des freel y agai nst di sk gui de

LAE St L RERCED Bl B R S R3O

gui de 11E preyent 9, di 5K 4)? Hoi? MabsNDIFIA GG (DRLAG)DD. HIEAG(AY ATHAT thi S

phase of insertion’ By preventing the di sk fromrubbi'ng against timng belt
14, damage aneachesecken positiomgindicate theipresence iof idisks dn respective gues @f theng t o

0% s, R AR T RN PR B oSt A5 o0 >

- (S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the respective
. ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags
. D.FLAG(n) means a disk occupies the respective holding position POS(n). A
value of 1 of one of flags S.FLAG(n) means a disk in POS(n) is a small-
diameter disk. For ekample, if D.FLAG(I) and S.FL_AG(I) are both set to 1,

then a small-diameter disk is stored in holding position POS(1) of the sto'ckcr,' |
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 z;.nd 22, M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 81R are
, brdught 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 differenfoperating modes

to which _the'control program is responsive. These modes are indié_:ated by -
_corresponding settings ‘'of M.FLAG. The following table summarizes these:
modes. The modes shown for each mechanism are not necessarily
comprehensive but are those used to characterize the operating modes signalled
by M.FLAG. | ) |
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friction belt 12-is increased to 78 nm This |n|t|ates dISk Ioad| ng.: To

pukl disk D into- heusing 1000, -di-sk transfer mechani §m.1001 revolves ti m ng ._ '

bel t 14 count er¢l ockwi se. However, timing belt 14 cannot pull the disk in
until the disk has reached a certaln poi nt where the tendency of the disk
to slip back out due to the force of spring 127 is overcone by the force of
friction between the disk edge and timng belt and friction belt 12 This
requires that the user push the disk inwardly up to. that p0|nt The present
design is optim zed for a user

18 = 38 - -

Disk Transfer Mechanism 1001
State " Description

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

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

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




that inserts d| sk D into insertion aperture 1A hol d| ng the di sk spl ndI e
hol*e and the di-sk: rlmvmth the right forefinger and:; ithe t humb, .
‘respectively.” The" di'sk  can thern be easi l'y and nat'ur al T y rotated cl OCkWI se
as the disk is pushed in. Drive-side disk guide 1002, draws the disk in by
pulling the left side of .disk D, rotating it clockw se, wth the hand of
"the dser. urging it along until disk transfer mechani sm 1001 gets a“"solid
grip on disk D. Once di sk transfer nmechani sm 1001 has brought -di sk
Dto a position where it is firmy supported between tinmng belt 14 and
friction belt 12, disk D is noved indepegglently of the user. Disk Dis -
brought to a pl ayback position (P2) and then to a stock p03|t| on (P3).

Ref erri ng nonprtarry—to oty —orrvrAg—tr g ert—ra—crocrmrsg, di sk

transf-er nec ilmad]nwmhtebﬁpegm@hmkcmsing)Meahmlesulon (P3), ora
pl ayback posiffion (P2), to an eject position (P4) where disk D, d najy be

removed by tHesuser. Di'sReédrioher nechani sm 1001 is controller to bj i ng

disk D as farffto the u of the disk plaver as ible without calising

permtting tifrqg belt T rin onfiit.

That is, tim bel t 14 'S sﬂ'opp ?S‘J’;?‘péééd %htt?}lring}%gw 1I§Pg’étin frfction
res

belt 12 woul df shift rTEdeisk}trdnﬁﬁﬁﬂnebli@uémlloelﬂfﬂﬂmpeﬂ@oiﬁi_ﬁn POS 4 dsns|
that disk Dijp firmly held in the eject position. The disk D is noveff

bet ween the d| ect posit %W,W”é H\eFﬁgl-' back position, and the stock posjtion
in response t Ir\cy,pad eptes uy +Hhe—tset—
Off 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 supported by lower dampers 41 and upper dampers
44 as shown in Fig. 33.




Referrrng nnnentarrly to Figs. 13 17 and 25 when 4. drsk | & pIayed back,.

| oadi ng pl at-es: 81L ‘and - 81R are separated by a drstance greater -than t he

- di ameter of the-di'sk, thereby releasing the di-'sk sd-that the di sk can be - -
rotated freely. A rack engager 1005, which noves | oading plates 81L and 81R
apart, is also driven by notor 250. - Referring again to Fig. 7, a
rack-rel ease plate 134 i's attached to main chassis 90 by pins 135, rnserted
in a guide grooves 90H in main chassis 90, so that rack rel ease plate 134
can slide left and right relative to main chassis 90. A bend 134B in rack .
rel ease plate 134 is positioned to eng a bend 75E in a sliding plate 75.
A T-shaped rack release | ever 130 rotates on a shaft 133

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.

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

Clamper Support Mechanism 1010

State . Description

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

shown in Fig. 50.

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

Disk Lock Mechanism 1013

State Description

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




19 extending fromthe upper-surface of a notor br'a'cket'_. 180. ‘A’spring -138,

. strung between.rack rel ease |'ever 1130 and’ not or bracket 180, ur.ges rack
"release lever 1307in a cl ockwi se ‘dirtéction, as vievet from above. 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 countercl ockwi se responsively to a rightward
novenent of rack rel ease plate 134. Referring now also to Fig. 29,
projections 87A on the |ower end of rack nmenber 87, are inserted into holes
(hidden in the draw ng) in main chassis,P0. Rack nmenber 87 MIIEGSQI\SZ' nt.-egr al
rack-87D with a 1ongitudinal axis that runs laterally. The I nsertion of

proj ections §FATIITO tie fTores orHs 8 _pro POt € conmect1or et TEeT ack
menber- 87 and BmkﬂnshﬂitmErﬂﬁ'Menﬁmnh@chankmrﬂﬂﬂer 87 to pivot in jan arc
whose tangentls are perpendicular to the axis of rack 87D. Thus, -rack| menber
87 pivots tovasatend avvameg‘chpﬂbﬁhe front of the disk player. Int egraj rack
87D engages Mith gea > located between ges A_and B tinng plll ey

15. A bend 8 BEﬂéagreﬁc K I"BSdEonifl of flap 120A is mamtamed at the angle at which

flap 120A of shutter 120 engages with the top surface of disk
D as shown in Fig. 64.

Closed Shutter 120 is in a fully closed position preventing the

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

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

|l Mechanism States in Modes Indicated by M.FLAG

s

Operating Modes - M.FLAG

| Mechanism | READY | ®IECT @ PLAY/
| : STANDBY

Eject _ | Open

Off | on

Lock

11010~ | Support | Support - | Release Releas
. N e .
1013 | Lock | Lock | Lock Lock

1014 . | Open Open Closed Closed




~

connected to arm 130A of..'rack rel ease Ie\'/'er 130 by a pl ate 131 and a sprl ng .

132. \Wen rack- rel ease | ever.

to nesh with gear 15C.

engager

or -dirsengages (COFF)

_ 130-rotates in a count ef cl ockwi se di rectlon
'rack member 87 rotates toward the rear of the disk pf ayer causing rack 87D
Referring now to Figs. 7, 25-29, and 66, rack
1005 controls rack nenber 87 so that it engages wi th gear 15C (ON)
in response to the position of sliding plate 75. Wile

sliding plate 75 is noving between a position DOM-2 and a position UP-1,
bend 75E of sliding plate 75 is positioned at-a distance from bend 134B of -
rack release plate 134. Therefore, in tfys range of positions, the force of

spring 138 rotates Tack rel ease | ever

134 toward the |eleﬁﬁdhd\pbWeﬂ0sd3>81y1ﬁﬁumb35nr @5htrltkr BO0Hegins Fxkcriting!

thei r -respective gui de grooves

130 to position rack rel ease plate

ends of

n this range .of positions of

slidi ng pl at €4 ARIN rrguﬂmmﬁmbé@omnhr@gheﬂt@séhysirmgmesa% e¥enplast e 131 as
‘shown in Fi gsdes@EBe%?béi&&eis deieted.

When disk D is inserted into insertion aperture 1A of front panel 1, the
outer edge of disk D presses againsf timing belt 14 and a disk guide 11E. As
the disk is pushed in by the user, the outer edge of the disk slides against disk
guide 11E, loading plates 81L and 81R are forced apart, and pin 123, on
loading plate 81L, moves allowing spring 125 to rotate shutter arm 121
counterclockwise. The rotation of shutter arm 121 closes shutter 120. Shutter

120 is held open as it_ slides against disk D until disk D is inserted completely

into the device. The disk is protected from damage by the compressed urethane
(or similar material) adhesively bonded to the periphery of flap 120A.

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

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

D, d is brought to the playback position in steps $20-S34 as follows. First,
controller 300 outputs a high (H) state at signal REAR at step $20. Control
then loops at step S21 till signal S.CLOSE goes high (H), indicating shutter
120 has closed. The high level (H) output by signal REAR causes timing belt

. 14'to be rotaiec! counterclockwise, rolling disk D, d clockwise along the left
~ side surface of friction belt 12, and toward the rear of housing 1000.

Once the disk reaches position P1 (Fig. 16 for large disks or position
P6 in Fig. 21 for small-diameter disks), flap 120A of shutter 120 drops from

the upper surface of disk D), d to the closed 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 S24 where



20 urging -of spring 138. Wen sliding pl:ate 75 noves from position UP-1'to .
position UP-2, bend: 75E engages with bend 134B, and‘ra¢k rel ease plate 134
"is nmoved to the"right of the disk player.” Therefore, rack release plate 134"
~rotates rack rel ease | ever 130 countercl ockw se against the urging of
cspring 138 causing plate 131 and spring 132, to pull rack. nenber 87 to a
~posi tion where rack 87D nmeshes with gear 15C. Thus as sliding plate”75
approaches position UP-2 formposition UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows along rack 87D as shown in Fig. 29.
Thi s causes | oading plates 81L and 81R yg nove |laterally between positions
in which a disk is held between tinming belt 14 and friction belt 12 to open

posi ti ons POSdisk présenvdlag D. FEAG(B)isisét toel. ssish S5 gonerlIér 0D rebdngnd 17) .
Referrring to Figs._ 9 and 49, an optical nechanism 1006 includes a
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step 526 until signal S.CLOSE goes low (L).
When signal FRONT goes high (H), timing belt 14 of disk transfer
- mechanism 1001 begins rotating clockwise, moving disk D, d toward the front
of the disk playef as' the disk rolls counterclockwise. Disk D, d forces shutter
120 open toward the outsidé 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. " o
The movement of disk D, d causes shutter 120_ to close, in turn causing
signal S.CLOSE to go high (H). At stép S29, controller 300 beginé E:ounting :
the output pulses. (signal L . PUL S E) from optical sensor 232 by incrementing
an internal count variable once for each pulse of signal L. PULSE, At step
S30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
. small disk. If SLFL_AG(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 éount'i'ériablé
with the value of SET and loops if SET is higher than the internal count
variable}. Once the internal count vafia.ble reaches the value of SET, ind.icating
that disk D (d) has reached position P2 (P7 for small disks), control procéeds
to step S34. At step S34 signal FRONT and Signal REAR are set high (H) for
~a prescribed period (50msec) electromagnetically braking motor 250, stbpping
its rotation abruptly. _ _ )
~ As just described, the initial loéding operation begins when a disk is
inserted through insertion aperture 1A. The disk is.drawn into the disk player

and immediately brought partly outward again befbre being drawn ‘inward to



chassis 30, a'turntable 102, an optical pickup 2, ard an optical pickup
tr-ansfer mechani sm53. Disk D is nmounted on turntable 102 and rotated as
disk Dis played back. Turntable 102 has a gear 37 attached to its lower
surface. Turntable 102 and gear 37 are fixedly attached to the rotating

. shaft of a main notor 33A which drives them Gear 37 neshes with gear .35

. whieh,-in turn, nmeshes with gear 36 of auxiliary notor 33B. Gear 35 rotates

. on a shaft attached to chassis 30. Turntable 102 is thus rotated by both

- main notor 33A and auxiliary notor 33B. Mai n notor 33A and auxiliary

_ hotor 33B are both_enployed to drive tgantable 102 during playback and-to

. drixe optical pickup 2 and turntable 102 during accessing and start-up
operations dwn%lhfrl%ékfpéﬁiﬁbﬁ IP21A%7. MHis dptPativhli® perfantedUseesuse dE AL tbei r
oper-ational conbinatjion provides certain benefits. During disk playback,
not or 33A andiskueiregistey pradiciablp 3ml sepeatablymt ithecreferercecpasitiondefined byat a

rati o of approxi mately 7-3 sp-t,hat. auxk i ar tor.33B.acts .as a,l oad on -
mi noiot or 3456 SRR Jof 1fip QAP Sinl e Vsl sty i SR BY R bt ween
meshed gear s nidasding Hieninovermerd ofi thnigitelt f, it iy eisaitiad BA2he Akersticageous! y,

because auxiliary notor 33B is partially driven by nain notor 33A, a
back- enf gen®paiien bgueliable tg plase dbe disk in dha plagback pasition) aceuratelyy By

bringing the disk out, under the control of the disk player, errors due to

misregistration- of the disk during initial insertion can be eliminated. For
example, if the user, in pushing the disk inside the disk player, forces flap
120A down prematurely, holds it open, or continues to push the disk in, such
that the disk slips beyond the registration point (where flap 120A just closes),
the registration will be inaccurate_and an unreliable reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
_ before moving th(_e-disk'to the internal position. In this way, the disk is moved
accurately to position P2 for large disks or P7 for small disks. '
Control proceeds frbm 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, c'ontroller.SOO 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 outpu't' from optical sensor 237
(signal P . REF) goes low (L) indicating that sliding plate 75 has shifted to the
reference position signalled by optical sensor 237 Referring momentarily to
Fig. 66, the reference position of sliding piate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
sliding plate 75 plate 46, opticai mechanism 1006, is in the up -position.
Additionally, lower disk lock shaft 156 is in the unlock ‘position. -
After signal P.REF goes low, a process is begun in .step $37, in

which an internal counter variable is incremented for each pillse' 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.

4
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21 flowto the itwo notors.. Therefore, the | oad of auX|I|ary ‘ot or 338 |s
to-a first- order .approxi nati on, non-dissipative. .. .i.” Bur i ng acecessi ng
“and start-up, -a high torque and- speed are desired tosm ninmi'ze delay in
reachi 'ng sel ected and steady operation. Therefore, during start-up and
accessing, main notor 33A and auxiliary notor 33B are supplied with equal
drive voltages thereby driving disk Dwith twice the drive torque of

. pl ayback operati on,

causing turntable 102 to reach pl ayback speed quickly.

Thus, .optical pi ckup 2 can begin reading disk D quickly, and the access .
time can be shortened. Since main notor,33A and auxiliary notor 33B are

power ed

Referring momentarily to F_ig. 66, during the loop through step S38, sliding
platé 75 moves from the reference position to position UP-1, during which

time base 40, with optical mechanism 1006, moves to the up position and

lower disk lock shaft 156 moves partially toward the ldt_:k 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 mountéd on turntable 102, because of the

‘movement of optical mechanism 1006 to the up posmon 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 élamper holders 77L and 77R are
properly élamped about flange 115A. If claniper holders 77L and 77R are
properly clamped, as lindicated by a low state of signal OUT; control branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to

_position UP-2, At step S41, controller 300 outputs hiéh (H) at signal P.UP,

At step S42, controller begins incrementing an internal counter variable for
each pulse of signal P, PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk plé'yer. 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 tunmg
pulley 15 as shown in Fig. 29. _ :
In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the suppdrt position POS.3 (ff)r large disks or suppori position POS.2 for



~

equal Iy, vibration.due to backl-ash between ¢connected. gears 35-37 is
transmitted.t@ turntabl e 102. However, this:vi-bration presents no problem
"since the vibrati'on is onl'y undesirable during playback; not during
accel eration or deceleration of disk D. Further details of the notor drive

circutt can be found in Japanese Patent Application Serial

Nunmber 6-3405 10

(filed Decenber. 28, 1994). ‘A centering cone 101, .projecting from
~the top surface of turntable 102, precisely centers disk Dwth respect to
turntable 102. A magnet 105, inside centering cone 101, attracts a cl anper
1009 (not shown in Fig. 9 and describeggbel ow). CGuide rods 31, 38, nounted
in chassis 30, dguide optical pickup 2 along a |linear scanning path that

forms an ang! anAldRGCALAASE, wikré Bhift BAKNA BRI HiotidAbER12Wlidip Gk By ont. si de

of mai-n chassis 90. The scanni ng pat

of optical pickup

2

is aradial line

of di sk D whed atiits kdg®, ite throopencpbsttion: ROSHab|vehiglo timing beltAhiang fristien 34 and

S5 52 hnd sPetk IR RbyERRAN YR e kB Fisb AL S¢S SRBIE MlE°
Opti cal sensogjsnal RIPAR 2 RIBhAEY) Scdusing ¢intifg phlley lo rotasdcduntercloblewise 55,

driven by a gear 51. This allows the distance of scanni

detected  As slidipgalate 25 maves Srom positianiOPrk © OSBRI

vement to be
BEMYET on

chassi s 30,
froma base

4
15 rotates counterclockwise, loading plates 81L and 81R are moved laterally

as described above. At the instant that timing pulley 15 begins rotating, timing
belt 14 is engaged with tixe outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place despite the momentary tangential force applied
to it. | '

When signal OUT goes low (L), controller 300 begins counting sighal
L . PULSE at step S47. Control loops through step S48 until the count value
réaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 77L, 77R to separate. With the separation of
clamper holders 77L and 77R, the suppoft on clamper 1009 is released,
permitting clarﬂper 1009 to move uhder the force of magnetic attraction, to

turntable 102, clamping the disk. After the count value reaches.11, the point

at which loading plétes 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
.;;top motor 250. Then, at step 850; 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
clamper 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 $52-856, sliding-

VEPhNVE R bER! B0 digagd S Yack &7D OPhisCab (iRAE PRl 1006,



A respectlve sprlng ‘42, between each | ower danper 41 and base 40, supports
22> the weight of ChaSSIS 30. Fasteners 43 insert thriough upper danpers 44
" on the upper surface of danper 41 passing through | ower ‘dahpers 41°to
connect. to base 40. A danper | ock nmechani sm 1008, Selectively |ocks
opti cal mechani sm 1006 on. ChaSSIS 30 to a base 40 from whjch optlcal
nechanlsn11006 is. .-

— ' 47 ‘ ' =
| plate' 75 is returned from position UP-1 to position.DOWN-Z. At step 552,
controller 300 sets signal P.DWN to high (H) causing sliding plate 75 to move
to the left of the disk player. Control theri loops through step S53 until signal
P .REF goes high (H). When liding plate 75 moves beyond position UP—I, o
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 sliding 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 higli (H) for 50 msec,
electromagnetically' braking motor 251. At step S57, controller 300 sets signe.l
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 the front
(the position in which flaps 120A are open) and the registration procedure of
steps 826-828'pe1jformed again, finally bringing the disk back to the playback
position.' This procedure serves to eliminate offsets in the disk playbaok
. position caused by vibration or other causes, .resulting. in improved reliability
| " in clamping of disk D, d. |
o ' Referring now also to"Fi.g 71, if after three consecutive executions of
the error correction routine beginning at step S51, mlsclampmg 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. deseription of steps S59-S62 is omitted 'since. the
details are identical to those of steps 853-856 described above In steps S63-
S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19
(small-diameter disk d is brought_to eject position P9, shown in Fig. 24). At
. step S63, controller 300 sets signal FRONT to high (H). Then, at step S64,
controller 300 begins counting signal L. PULSE. Control loops through step



ot herwi se vi-brationally isol ated. Danper |ock -mechaniism 1008 i ncl udes a Y-
shaped | ock plate 64 with pins 64C projecting fromits: t ower. surface. Pins
" 64C fit- into gui-de grooves 40D on base 40, pernitting |l 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 65B, projecting fromits |ower surface, that
fits-into a gui de groove  40E on base 40, pernitting |ock plate 65 to nove
along a limted path defined by guide groove 40E. Engagenent tips 64A and

- 64B of | ock plate 64 pass through holes 40A and 40B, | ocated on a right
side of base 40, and insert into holes 38A and 30B, respectively, |ocated
on a_right side of Thassis 30. Engagenent tip 65A of |ock .plate 65 passes

th h a hol t t

ol o 30C 1 ocat ey oatil @Rt 98 rkithis 104 Wikn RERA FRONIELSER'EDTI D 2 |
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si de 'of base 40. Thus, lock plates 64 and 65 nove in opposite di fections
agai-nst, and wihidh, pqmbdxsbrll,d ipfat thengjeessprisisions pointre} B8ses Ao rstapcH6G6AL on an
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angul ar posi tbl@&r&ﬁamﬁaﬂl?}i bRty flofor6351. Controller 300 then sets mode flag
- M.FLAG to EJECT at step 867, and control returns to the main routine.
Once disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS.1

(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal IN, to go low (L). Control branches from the main loop
at step S3 when disk D, d is at the eject p_osition (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 io steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to O in-steps S11 and S12, respectively. M.FLAG is set to
READY in step S13. Then, controller 300 returns to the main loop (steps S1-
S10) at step S5 and continues to monitor for disk insertion, disk removal,
eject/load key actuation, read commands from the computer, or an absence of
. a read command over a prescrlbed interval.

The following is a description of the control sequences initiated when
one of E/L key 1 through E/L key 4 is pressed. Briefly, when an E/L key with
the same number-as the current stocker position is pressed, controllier 300
brings the disk, stored in that stodkér position, to the eject position if a disk
D, d is present at the stock position or the playback position. If a 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 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



Referring now to'Figs.. 30-33 and 66, danmper |ock mechani'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 substantial distance froma notch 66A of
connecting plate 66. when sliding plate 75 is between position DOMW-2 and °
position UP-1. Thus, while sliding plate 75 is between pasition DOM-2 and
23 WUP-1, lock plates 64 and 65 are urged toward the right side of housing
1000 '

- position corresponding to the E/L key pressed, and brings the s_peciﬁed disk

_ to the eject position. If no disk D, d is present in the specified position, then
controller 360 stores the disk that is. in the eject position or the playback
position, in stocker 1011. After stocker 1011 is transferred to the specified
position, loading plates 81L and 81R aré brought to the disk receiving
position. ‘ |

When E/L key 1-E/L key 4 is pressed, controller stores a
corresponding number (from 1 to 4) in an internal variable, m. If 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 sfep 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. IfE/L key 4 is pressed, oontroi branches from step S8 to step S17 where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. __ : _
At step S70, controller 300 checks to see if M.FLAG is set to STOCK.

If M.FLAG:.is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby determining
whether the E/L key pressed corresponds to the current stocker posiﬁon. If the
values are identical, controller 300 executes steps S86-592, in which loading
plates 81L and 81R are moved from open position POS..4 to a posiﬁon Jjust
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 T, 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 S89, 12 is stored in
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by the force of conpression spring 68 forcing engagenent tips 64A, 64B, 65A

.i'nto holes 30A - 30C of chassis 30. This causes optical nechani sm 1006, on
.chassis 30, to be | ocked to base 40. Wen sliding plate 75 is noved from
position UP-1 to position UP-2, edge 75B" engages notch 66A turning

connecting plate 66 countercl ockw se agai nst the force of conpression
spring 68. Lock plate 64 is thereby noved pBward the left side of housi ng

engagenont el WIS Lok opt Hhpugh ek 51 ol e ut ke et ST
Up. 2. opt1 Sl bt s RimsERA FR O f BRRTRD ik wh oind ot e S8L3) "
T ansport AEHE RRICY S f poited RERILBRLE cahille 1+ més olf i ool ice €78

optical neghas o'iﬂink(}ﬁﬁte BEL \WBE 'B1RMré B ifedly tbgcdher? 7As Rading plaxs
posi ti on (Fig. 45).7n %he up positi or?%%l sk Dyl sgp eayeds bagllilg In t%%angc\}m

position, gpRiag@brotighhwasdreddh)Clantp Bdldérs FILAMTTR cbnRergy undexthd u@#in of @pring
clear the way for transfer of disk D. Vertical transport mechani sm

1007 r ai se3$28sal that wianypeb asppotOmesctianism 101ckiftpflarged 15A. oft clarhpervi008 and dapport it.

gui de pins 45A and 45B and at its rear end on ranp channel 48'. Ranp
channel 48Atistepcifi2, maton2SGiselecinomagnetically braked der ?D msec by sefting algmi FRONT40

at the rear end thereof. Cuide pins 45A and 45B re
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 (_letection errors cause a pulse to be missed, the spacing
will still be small enough to support the disk.

Controller 300 moves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step S93 controller 300 outputs a high (H) level at signal P.DWN, causmg
motor 251 to begin movmg sliding plate 75 toward the left side of housing 1000. Control
loops through step S94 until signal P. 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 locksloptical mechanism 1006 to base 40 and loading
plate open/close mechanism 1004 disengages rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates 81L and 81R
together so that timing belt 14 and friction belt 12, of disk transfer mechanism 1001, are
brought to positions in which disk D, d is supported between them. The motion of sliding
plate 75 causes lower disk lock shaft 156 to descend, and when sliding plate 75 moves beyond
UP-1, optical mechanism 1006 is moved downward. Control passes to step S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96
until 3 pulses are counted _



I n ranp channel s 75A and 758 ‘i.n bends 75A and. 758 respectlvely, of . .
sl i~di ng-pl ate 75. .Ranp channel- 48" ‘rests on pin 47, inserted in an opening - -
"in a vertical extension 75C in sliding plate 75.- Base 40, with elastlcally
supported optical mechani sm 1006, rides up and down on gui de shafts 137A,
137B, which are attached .to main chassis 90 and passi ng .t-hrough openi ngs in
base-40.. Sliding plate 75 is translated left and right relative to rain
chassi s 90 causing gui de.pins 45A and 45B to ride up and down in ranp
channel's 75A° and 75B', respectively, and si nul t aneousl y cau5|ng ranp
channel 48' to r|de upmardly on pin 47. 5 -
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mdxcating that sliding plate 75 has arrived at position DOWN-1. At Sfep S97,
signal P.UP and signal P.DWN are set to high (H) for 50msec, so that motor

251 is electror_nagnetically braked. At position DOWN-1 of sliding plate 75,
optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered *

- to the unlocked position. This permits disk transfer within stocker 1011.

_ In steps S98—SlOl, 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 SOmsec -
electromagnetically braking motor 250. '

In steps $102-S108, controller 300 moves sliding plate 75 from position
DOWN-1 to position DOWN-2. At step S102, controller 300 sets signal P.UP -
to high (H) causing motor 251 to begin moving sliding plﬁte 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 signal P.UP to low (L) and signal
P.DWN to high (H) to cause motor 251 to begin moving sliding plate 75
toward the left side of housing 1000. Control loops through step S105 until
signal P. REF REF goes hrgh (H). At step S106, controller 300 begins counting
signal P, PULSE. Control loops through step S107 until the count reaches

20 indicating that sliding plate 75 has arrived at position DOWN-2. At step
S108, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step S109, M. FLAG is set to
EJECT, and control returns to the main routine of Fig. 68.

If values for m and n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicates the position of lower disk lock shaft 156. If signal



Shafts 136A-136C, screwed into nmain chassis 90, guide the left and right
novenent of sliding plate 75. Shafts 136A- 136C pass through channels 75H
in sliding plate 75. Shafts 136A-136C have wi de heads to hold sliding
plate 75 adjacent to main chassis 90. A worm gear 254 pressed onto a
rotating shaft 251A of a notor 251 neshes with a gear 184A of a gear

menber 184, which rotates on shaft 92 proj¥cting upwardly from main chassis

90. Anot her ear. 184B of, gear nenber 184 neshes with a gear 71, which in
turn meshd3-PEK ig lgp4L), Andicating that/lowe, disk lock ghaficld6 s ah 19%1? Besitinn, eenkpl

%fe tha glre%ré S 15, MEB T, afte Sttt e %%Lﬂﬁ@&ﬁgﬁ% m (Refl igkom
ol ate s IRERtes ik B Kby BreBieatymih t‘§¥ oty B, K% 5{’158?“? st I ss
respecti Vemb{?éaew pUsitRIAPOS). h@ncé isfocker 1011 has been brought to the specified pos1t10n

controller 300 sets internal memory variable n (which mdlcates the current stocker posmon)

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() 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, conn'dller 300 moves loéding plates 81L and 81R
from open position POS.4 to disk receiving position POS.1 in steps $76-S79. At step S76,
controller 300 sets signal FRONT to high (H), whereupon timing pulley 15 starts rotating
clockwise moving tlmmg pulley 15, and loading rack 81L, along rack member 87. At step
S77, controller 300 begins counting signal . PULSE. Control loops through step S78 until
the count value reaches 82. The roﬂation of timing pulley 15 with gear 15C engaged 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
suﬁport mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
that loading plafes 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 880-884, controller 300 moves sliding plate 75 from position UP-2 to position
DOWN-2. The details of this operation are similar to the operation in steps S52-S56,

described above, therefore, the details are not -



into respective holes in the bottom of mai nchassi's?90.. Therefore,
translates sliding plate 75 left and rLght ' A shutter
whéel 58, attached to a top of geéar menber 184, peiiodicdlly interr
| ight beam'of an optical sensor 233, supported on a.bracket 181, as gear

of ~nmot or 251

menber 184 rotates,
pul se si.gnal,

and 75B° guide pins 45A and 45B of base 40, wi thout
sliding plate 75 noves between a positPdn DOM-2 (shown in Figs.

rotation .

upts a

to .generate a series of signals (sliding plate notion

P. PULSE, described below). This series of signals is used
by a controller to determne the position of sliding plate 75.
Referring now also to Fig. 66, horizontal portions-GlL of ranp channels 75A

lifting them as -
34 and

35) and a posjepbsted. DR that &leaViiough the #8sult36t 6 Gperafibn of fstps SBOsEBH0, Wit h

opti cal mechani sm 1006, renains_in the down position (optical

is to move from UP-2 to DOWN-2, while that of steps S52-S56 is to move
from UP-1 to DOWN-2, the procedure is identical, as can be seen by

comparing Figs. 68 and 72. At step S85, controller 300 sets M.FLAG to

READY and control returns to the main routine.
- In step S72, if D.LOCK is high (H), indicating that lower disk lock

"shaft 156 is not at the lock position, 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 mechanism 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 $86-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 $93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 being moved to the
down position and the unlock position, respeétively. '

In steps SlZ3—Sl32,boptroller 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
s_niall disks). This procedure is as follows. First, at step S123, contrbl_ler 300
sets signal FRONT to high (H), starting disk transfer mechanism 1001 Y that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until s1gnal S.CLOSE goes low (L), indicating the disk has pushed

shutter 120 open. At step S125, controller 300 sets signal FRONT to low (L)



mechani.sm 1006 i s shown in the down position’in Fig.<45), below Disk Din

t he playback p03|t|on When .sl i di ng plate .75 noves between p05|t|on DOMN- 1
“and position UP-T (the “latter shown.in Figs. 38 and®39), guide pins 45A
and 45B are lifted by sloping portions & of rarrp channel s 75A" and 75B',
thereby lifting optical mechani sm 1006. When sliding plate 75 noves

- between position UP-1 and position UP-2 (the latter shown in Fi gs. 40 and
41) guides pins 45A and 45B

_ 54 . -
and signal REAR to high (H) to begin moving disk D, d rearward. Control
then loops through step S126 until signal S.CLOSE changes to high (H) again,
indicating that shutter 120 has just closed in response to the movement of disk
D, d. After signal S.CLOSE goes high (H), controller 300 begihs t:ounting
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 S131 until the count value reaches the value of SET
indicating the disk has reached the stock position At step S132, controller 300

~ sets signal FRONT and signal REAR to high (H) for 50 -msec,
electromagnetlcally braking motor 250.

In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal P . REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P REF goes low

| (L), controller 300 begins counting signal P. PULSE at step S135. Control

~ .loops ‘through step S136 until the count value reaches 45, indicating that

sliding plate 75 has reached position UP-2, and control passes to step S137.

At step S137, signal P.UP and.signal P.DOWN are set to high (H) for 50
msec, electromagnetlcally braking motor 251. '

. Steps Sl38-Sl42 perform the same operations as steps S45-S49 in

' which controller 300 moves loadmg plates 81L and 81R to open position _
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation describéd 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. -7

When an E/L key is entered during stand-by mode, a disk, in the
storage location corresponding to the E/L key pressed, is retrieved and brought
to the playback position. For example, if E/L key 1 is pressed in stand-by



25 remain in hori.zontal portions G3 and opti cal nechanlsn1rena|ns in the

. up-position (optrca1 mechani sm 1006 is shown inthe:up p03|t|on in Fig. 47)"
for di sk playback. 'I.n the up position, optical mechani 5m 1006°i s at the

l evel of a |lower surface of disk D, d in the pl ayback position and nounted
on the upper surface of turntable 102. Therefore, there is no need to

di sptace disk D, d, as in-a tray-type disk player, to play disk D, d back
As can be seen frominspection, guide groove 48" and pin 47 cooperate in
such a way that the rear end of base 40 is lifted in concert with the
forward end, just as described above. One pul se of signal P. PULSE
‘indicates apprOX|naF'Iy 0. 231 mm of nnvg%ent of sliding plate 75. A shutter

pi ece 75G on_a ,bend o i n i,nt.er b gener at ed
“and sensed by™9 18%{}“"@’&5;(95 55%78?}}’?‘3%?91"%%@3 532 a?h‘ifgg‘}%c&%% sensor
237 detects aCpRir6NéNS00 BRal proseed®fio stepdS700(ME ATE) &bstap s15e ( Fi%rTIS)V\:here

shutter piece 756@\? ‘ceases to interrupt the Light beamas sSliding plate

75 noves to t whexe MaFLAG psbeqlqednlf[b@m& d¥ set ta STAND-BY, as in this case,
controller 300 proceeds to step S151. If m and n are identical, mdlcatmg the

current stocker position corresponds to the E/L key pressed, control passes
froxh step S151 to step S152. Steps S152-S157, perform the same operations
as steps S86-S92. Therefore, in steps S152-S157, loading plates 81L and 81R
-are moved from open position POS.4 to a position _|ust short of support
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
details are, therefore, not repeated. Thus, in steps S158-S162, controller 300
moves sliding plate 75 from position UP-2 to position DOWN-2. In steps
S163-166, controller 300 brings disk D, from the playback position, to the
eject position following a procedure identical to that of steps S63-S66 and the
details are, therefore, not repeated At step 5169, M.FLAG is set to EJECT,
and control returns to the main routme

If, at step S151 described above 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, P08;2 for small-diameter disks);. sliding plate 75 is
moved from position UP-2 to position DOWN-1; disk D, d, is moved from the
playback position, to the stock position; sliding plate 75 is moved from
position DOWN-1 to position UP-2; and loading plates 81L and 81R are
moved to the open position POS.4. Controller 300 then proceeds to step S72
(Fig. 72). From step'-S72, ‘operation proceeds through steps S73-S92 where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
around the disk. Control proceeds to S93 through s109'where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156'te unlock



|nterrupts as sliding plate 75 noves. left of p05|t|on UPvl "This reference'
~signal, generated by optical 'sensor.237, is.signal. P~: REF. Signal P . REF
goes Iom/(L) when shutter piece 75G ceases to interrupt the |ight beam
generated by optical sensor 237 and goes hi gh when the beamis interrupted.
The positions of sliding plate 75 are determ ned by counLing t he nunber of
pul ses of signal P . PULSE after the signal P. REF goes-low (L). Position
DOM-1 i's detected by nmoving sliding plate 75 leftwardly after signal P
~REF goes high (H), and halting after counting three pul ses from signal P.
~PULSE. Sliding plate 75 is positioned at_position DOMNN-2 by haltlng angr
counting 20 pulses.”Sliding plate 75 is %£S|t|oned at position UP-1

o001 o o P g e G g L] o0
positioned at ofake diskn IkJI?tei)s [898:8100] dge disk Ilghtmladdorthe/ejeenpoaﬁbmrandount ing
45 pul Ses: lower disk lock shaft 156 locked again. Then control returns to the main
routine. . _ | g
Referring to Figs. 72-79, when one of the E/L keys is pressed while
- the disk player is in the EYECT mode (M.FLAG = EJECT), controller .300
sets memory variable m equal to a value corresponding the E/L key pressed. '
For example, if B/L key. 3 is pressed (step S7), the value 3 is stored in internal
memory variable m (step S16). Controller 300 the:i proceeds from the main
 control flow diagram to step S220 in Fig. 78 via step S70 of Fig. 72 and step
| S150 of Fig. 75. At step S220, the status of M.FLAG is checked. In this case,
M.FLAG = EJECT, so control to proceeds to step S221. At step $221 control
branches step S20 if the values of m and n are. the same, indicating that the
E/L key pressed corresponds to the current stocker position. In steps S20-S40
to S41-S50, disk D, d is brought from the eject position to the playbacl;
position, clamped, loading plates 81L and 81R retracted to release disk D, d,
the disk player plaéed in' standby mode, and control returned to the main
routine. ' _
| If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps $S222-S236, which perform the same operations as steps
. §20-S34 described earlier. That is, in steps18222-8236,' disk D, d is bfought
from the eject position to the playback position. In steps S237-S240, controller
300 moves sliding plate 75 from pbsition DOWN-2. to position DOWN-1 as
follows. At step $237 (Fig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housirig 1000. At
step S238, controller 300 begins counting signal P. PULSE. Control loops
through step S107 until the count value i'eaches 17 indicating sliding plate 75
has arrived at position DOWN-1. At step S240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagneticalijr braking motor
251. As a result of sli&ing plate 75 béing moved to position DOWN-1, lower



26 *  _.Referring:to. Flgs Z and 49, c clanper. 1009 clanps di sk D on,
tuentable 102.. Ganmper 1009 includes a cl anper base;100 with a bottom
~surface to whi ch a ferromagnetic plate Hl, is attached. A cl-anp support
115 has a flange 115A top and a shaft 115B whi ch passes through an opening
80G in loading chassis 80. Flange 115A tapers at its perineter. Shaft 115B
is insertably fixed to clanper base 100. A clanping sheet of conpressed
uret hane is adhesi.vely bonded to the outer perineter of the bottom surface
of clanper base 100 to proteCt di sk surfaces from damage. Turntable 102

has a magnet 105 V\/mch IS positioned to attract 'ferromagnetic.pl ate .111.
57

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

to the stock position.
S_tep_s“ S241-S260 perform the same functions as steps S182-S210
described above. That is, controller 300 moves disk D, d; from the playback .
position to the- stock 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 (Fig. 72). From step‘ S$72, operation proceeds
through steps S73-S92 where stocker 1011 is moved to POS(m) and loading
plat'es 81L and 81R closed around the disk. Then control proceeds to steps S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock shaft 156 to 'unlock. the disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Then, in steps
'598-S109, the disk is moved to the eject position and lower disk lock shaft 156
locked again: Fir_:allj control returns to the main routine.
When an externaliy connected computer 303 (Fig. 67) sends a read
command, control proceeds from step S9 to step S18 in the main routine.
. shown in Fig. 68, The various mechanisms are controlled, as desc_rib_ed.above,
| to bring the selected disk D, d to the playback position and the stand-by mode
activated. The read coinmand for the specified file is sent to signal processing
circuit 307 and servo circuit 308. The- read sigrial- generated by opticél pickup
amp 2 is sent to signal processing circuit 307 via RF amp 309. After EFM
demodulation, deinterleaving, error correction and other usual operations are
performed, the. signal is sent to externally connected computer 303 via -
interface circuit 302. Ohce 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 Flgs 68, 80, and 81, lf, 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



Referrlng al so. to Figs-

cl anper

43 and 47, a cl anper. support:- mechanl sm 1010 hol ds

1009 sl.i-ghtly (0.3 mm above .di sk D when'disk"Dis in the pl ayback
Respective pins 78, 78, projecting upwardly “fromthe upper

© position.’
surface of
surface of

|l oadi hg chassis 80 and insert

hol der

77L,

| oadi ng pl ates 81L and 81R, projecting upwardly fromthe upper

| oadi ng pl ates-81L and 81R, pass through gui de. groove

- fromclamper holders 77L, 77R, pass through, and are gui ded by,
- guide grooves 80E, 80E of |oading chassisg 80. Thus, clanper holders 7%ZL,

77R are free to nove left and right with respect to | oading
d anper hol derfeonf Gtep STOROIMESIS EPRED iSTFO

80D of

i nto guide grooves 77B and 77B of cl arnper
77R Respective projections 77C, 77C, projecting downward|y

respective

chassi s 80.
D8OY. StephAS270788010 peAeRRC! i Ve

ends .which face each other.. Supports 77A, ETA are shaped to cI anp and

s uppor t fl angéhqgagw @perations as steps Slll—Sl42 ‘described above. Thus ,loading plates

81L and 81R are moved from open position POS.4 to a position just short of

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

disks); sliding plate 75 is moved from position UP- 2to position DOWN-1;
disk D, d, is brought from the playback position, to the stock position; slidiﬂg

~ 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 S304 (Fig. 81). In
steps S304-5335, controller 300 moves the disk toward the front. until shutter
120 opens and then returns it to a point where shutter 120 closes again,
thereby registering the disk again:.- The disk is then brought again to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and :signal
D.LOCK is checked again. The details of the operations performed in steps
S304-S336 are identical to the operations performed in steps S110-S142
described above, so the description is omitted here.

Referring- to Fig. 85, a second embodiment of a support for timing belt
14 provides smoother operaiion.TAn endless teflon sheet 400 having a low
friction coefficient is wrapped around the peripheral surface of a guide wall
10D, which supports timing belt 14. Thus, when timing belt 14 is revolved,
teflon sheet 400 lubricates the adjacent sliding surfaces of timing belt 14 and
guide wall 10D. This provides smoother sliding compared to direct contact
between timing belt 14 and guide wall 10D. Of course, the teflon sheet can be
made from another material having a low friction coefficient. ’

" Referring to Fig. 84, a third embodlment of drive-side disk guide 1002,
also provides low friction support for timing belt 14.-In this embodiment, -

small-diameter rollers 401 alternate with large-diameter rollers 402 on the



a

cl anper 1009 when supports 77A, 77A are brought together. Support 77A has -a
~V-shaped <cross section: A spring 128 urges cl anper holders 77L and 77R '
-together to snugly enbrace flange 115A. Flange 115A fits precisely in
"supports 77A, 77A in a definnite position when supports 77A, 77A are

- brought together. Thus, supports 77A, 77A hold flange 115A at a precise
- vertical position keeping clanmper 1009 at3®. 3 nm above disk D

005 aboeids;ofiiine sefiofsi Tt Tt 36 PSPROFEA oR SBHIGY FrATDdeve SRR
Fecei vi ngoilbdd oo atces afecgiyprpeniad cusing ol Soafanel NiER B, hifwen
an arrangement has poor potential from a production cost standpoint. By using large rollers
and small rollers in an alternating pattern, it is possible to achieve nearly the _sarhe result with
fewer components; thereby reducing production cost while effectively preventing inward
flexure of timing belt 14.

Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also provides
low friction support of timing belt 14. In this embodiment, the distances between shafts 403
of rollers 401 are made smaller than the diamieter 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) there_by improving the support and
straightness of timing belt 14. |

Referring to Fig. 86, althoﬁgh the embodiment of the inventio_n described abové isa
horizontal configuration in which CD's are inserted, stored, and transported with their
recording surfaces hofizontal, an altel!'native embodiment could be a vertical conﬁguration. In
a vertical configuration, timing belt 1_'4 would be optimally located on the upper side, and disk
D would be inserted from insertion aperture 1A in front panel 1. Disk D would then rotate
with ité top moving toward the back of the disk player as it is fed and rotated. This would
provide a natural feel to the user as opposed to having to push the bottom in faster than the top |
of the CD. |



27 di sk support position (POS.3 shown in Figs. 44 and 45), pins' 78, 78, on:
| cadi ng pl ates: 81L .and 81R, .travél - in guide grooves.77B, 77B of clanper

hol ders 77L, 77R wi'thout affecting clanper holders 77L and 77R The force
of spring 128 brings clanper holders 77L, 77R together causing supports
77A, 77A to hold clanper 1009 0.3 mm above disk D in the playback position.
Referring now al so to Figs. 46-49, optical nechanism 1006 is raised to the
up position. Next, loading plates 81L and 81R are separated (an open
position, POCS.4 shown in Figs. 48 and 49). In the open position, respective

60 M1653-52

End of Detailed Description Section

Although in the embodiments described above the disk transport

| mechanism of the present invention is employed in a disk changer—typé

player, it is considered clear from the present specification that the invention

5 may be applied to single disk players as well. Such embodiments are
considered to be within the scope of the present invention. _

. In addition, although in the embodiments described above the disk is
rotated and ﬁ_ansferred by a transport mechanism having a belt on one side
and a fixed guide on the other, the present invention can be applied to

10 embodiments in which two parallel running belts are empfoyed. Such
embodiments are considered to be within the scope of the pfesent invention.

| In addition, although in the embodiments described above the disk
guides move equally and oppositely when a disk is inserted, it is clear from
the present specification that the present invention can be applied to

15 embodiments in which one guide is fixed or movable to a different degree
than the other. Such erﬁbodiments are considered to be within the scope of
the present invention.

In addition, although in the embodiments described above, the drive
belt is a tootﬁed timing belt, other kinds of belts and pulleys could be used

20 withthe invehtion, for example a V-belt and V-pulley. Such embodiments are
considered to be within the scope of the present invention.

In addition, although in the above embodiment, the drive belt is driven
when the disk guide is moved to clear’the drive belt .from the disk, other
possible systems can be employed with the preseht invention. For example,

25 a seléctable connection can be used to selectively transfer drive force from
the mbtor to the pulley that drives the drive belt to the disengaging means
that moves the drive belt aWay from the disk edge. This would allow the
drive belt to be cleared from the disk without simultaneously driving the
drive belt.



pins 78, 78 on |oading plates 81L and 81R press agéi'nst.

respective ends of

gui de grooves 77B, 77B spreading cl anper hol ders 77L:and 77R apart agai nst
the force of spring 128. This causes supports 77A, 77A to rel ease flange

115A. d anper

cl anpi ng di sk D between turntable 102 and cl anper 1009. Loading plates 81L

1009 is then attracted to nmagnet 105 of turntable 102

and 81R are brought to the open position (PCS.4) even after disk D has been
~noved to the stock position so that the stocker can be noved up and down.

“Wen this happens,
posi tion, clanper

cone 101 of t

urntable 102, as shown |n Iﬁlg. 50..

and 50, a shutter L, der at es, cl

fhe outer pori morer Bfned aiedRef R IR GnARhASs Mfieitd $012 e BB
sensor 234, ogidt @adifigdcdisis tansf&Oguided mtﬁgédw&:gaﬂ&rlwwsmmgshuistaso pi ece
234 generates a | oading plate outernpst pqgsition

det ection si gﬂ%ﬁsq’i@ﬁ) implément; thegpregeng; lgﬁeqt@vewﬁh usEster phovhich then 774
tightly h f | wh
are tightly 9 ed BREMBGEd gé' g&ﬂ?ﬁe poRitRGs H&f?&@@ B sdh @Xﬁsk#gﬁc%% en

77l . Optical

supports 77A,

A are nove part erring now to

since no disk Dis present on turntable 102 in the up
1009 is attracted to nmagnet 105, and rests on centering
Referring to Figs.

errors

cal

supports 77A, piegsiré aveldviecapplied agsinst thoedgesefithe disk, tol dnghgeantigpeedpd Sy i s

forced upward

may happen if

I d dly, ts 77A, A b d
sﬁé‘mgé do%ﬁpn%gcsu ) ;GD%Y res1117encg n? eesu%ggr% astrugt%?er

of the guides. Such embodiments are considered to be within the scope of the
present invention. | o

In addition, although in the embodiments described above, the motor
that drives the drive belt is mounted on.thechassis, it is possible to
implement the present invention with a motor that moves with the disk guidé.
In that case, instead of an extensible transmission, the motor would drive the
gear on the timing pulley through a fixed transmission or difectly. In other
respects' the design would be operably similar the embodiments described
above. Such embodiments are considered to be within the scope of the
present invention. |

In addition, althoﬁgh in the embodiments described above, the gear on
the tiniing_ puiley engages. a rack on the chassis, it is possible to reverse the
relationship anﬂ place a rack on the drive-side disk gufde and use a gear on
the ‘chassis. In that case a gear can be provided on the fixed end of the
extensible transmission to engage the rack on the disk guide. The benefit of
using the same motor for separating the disk guides and driving the disk

transport means can thus be achieved. Such embodiments are considered to

‘be within the scope of the present invention.

Having described preferred embodiments of the inveﬂti_on with
reference to the accompanying drawings, it is to be understood that the

invention is not limited to those precise embodiments, and that various

- changes and modifications may be effected therein by one skilled in the art

without departing from the scope or spirit of the invention as defined in the

appended claims.
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I S noved—to the up p05|t|on, disk Dis msaligned with respect to turntable

102. Tur rce disk D upwardly agai nst cl anper -1009 causi ng
28 supp iﬂ pread apart. This will cause the OUT signal to go
| ow i ndi rrer €OndItIOI’l Note that, in the up position of optical

mechani sm 1006, the upper surface of turnt abI e 102 and the | ower. surface of
di sk D precisely coincide. Therefore, norgmlly, the novenent of turntable

102
. 'What is claimed is:

1. A disk transfer device, comprising:

a chassis; -

fist and second positions of said disk tranéfer device;

means for conveying including= first and second guide§;

said first guide having means for conveying said disk from said first position to said
second position; -

means for supporting said disk between said first and second guides when said first and
second guides are held at a first distance of separation between said first and second guides;

means for holding said first and second guides at said first distance of separation;

means for separating said first and second guides a further distance apart than said first
distapceﬁ |

means for releasing said disk when said first and second guides are separated further
than first distance qf sep’aration between said first and second guides;

a motor, having an output, for driving said means for separating and said means for
c_:onveying; | _

first means for &rivingly connecting said output with said means for com_reying; and

second means for selectively drivingly corninecting said output with said means for
separating. |

2. A device as in claim 1, wherein:

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

 said further distance is greater than :either of said at least two diameters.
3. A device as in claim 1, further comprising: |

said means for conveying including a rotating element connected to



to the up position-should not raise disk. D at all. Note also that as
clsanper-1009 is attracted toward turntable 102 due to the negnetic force of
magnet 105, and since there is only 0.3 mmof clearance above di sk D, '
cl anper IMﬁmnﬂHumﬂmare not forced substantially apart even if cl anper
1009 is i rface of disk D. Therefore, unless |oading plates
81L and 8%1R ‘have Beeh brought to the open position PCS. 4, the output from
optical sensor 234 should remain in the high (H state even when opti cal
mechani sm 1006 has noved to the up position. Thus, the output from optical
sensor 234 (signal QUT) is also used tg3detect clanping errors between
cl anper 1009 and turntable 102. Referring now to Fig. 65, signal OUT
goes |l ow (L) L9 Ch: . . separate beyond the point
where a | ar ged-i\%iega}négggﬁ.&%?ié% %ﬁéggééﬁg%glra%ésg between timng belt 14 and
friction belt 12 o geesirivingly RRobpléd tdhid roeivg elatent; r ef erence point for
the determ nation of, other positions of |gQading plates 81L and 81R Movi ng
lateral Iy from t hiSéid etaling elemsnisbeing ane gk epnnesteq g andigpnpesdable d2 and
counting 11Cgélﬂses of signal L. PULSE, position PCS. 4 is identified.
Positions POS. 1-PCS.3 are represented, respectively, by 13, 76, 83 pul ses
of signal L: PULS saidamehmsafdr sepapdtiigeincliding andclBdiRahothetedf saixhifisst diskf r om
position PCS. 4, .,Referring to Fig. 11, a stocker 1011 is generally
" defined by a8t rdisaid chassis; and

said means for selectively drivingly connecting including meﬁns for

selectively positioning said rack in a position to engage said gear.

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

' said ra(;,k is pivotably mounted on said another of said first disk guide

and said chassis; .

said rack having é longitudihal axis;

said rack being pivotable in an arc whose tangents; are perpendicular
to said longitudinal axis; and
said means for selectiveiy engaging includes means for pivoting said
rack. . '

5. A device as in claim 4, wherein said means. for conveying includes:

first and second pulleys rotatably attached to said first disk guide;

said rotating element being said first pulley; and

"~ a belt revolvably supported by said first and second pulleys.

6. A device as in claim 5, wherein said gear is fixedly connected to
said first pulley. ' _

7.-A disk transferring device for transferring a disk having an edge
between first and second positions 'of a disk player, cémprising:

a chassis; | ' .

first and second disk guides cohnected' to said chassis, each having
means for supporting a disk between said first and second disk guides§

first and second supports on said first disk guide, one of said first and
second supports being a pulle)'(;

said first disk guide having a revolving belt, supported between said
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151, ‘a |.ate 154, and a stocker body 150. Stocker plates.152A-152D are
mserta%&hﬂ“‘lﬁmctlve slits of stocker body 150. Sheet's 153, of
t he non- same used as a case l'ining to protect floppy

di sks, | NJM!? d to top and bottom surfaces of stocker plates

152A- 152D and top 1 Sheets 153 are fol ded and w apped around
forward ends of stocker pI ates 152A-152D and top plate 151. Stocker. 1011
renovably supports . _ 29

64

first and second supports;

said revolvmg belt having a longltudmal spanning portion between
sald first and second supports;

said belt having an outside face for engaging said edge of said disk
and an inside face opposite said outside face;

means for urging said disk edge against said outside face, whereby
said disk is moved when said revolving belt is revolved;

a gear rotatably mounted on one of said first disk guide and said
chassié; -

a rack on another of said first disk guide and said ch_assis;'

" means for drivingly connecting said pulley to said gear; and
. means for selectively engaging said rack with said gear. \'

8. A device as in claim 7, wherein:

said rack is pivotably mounted on said another of said first disk guide
and said chass'is; .

said rack having a longitudinal axis;

said rack being pivotable in an arc whose tangents are perpendicular
to said longitudinal axis; and '

said means for selectively engaging includes means for pivoting sa1d
racl;. _
| 9. A disk Uaﬁsfening device for transferring a disk from an insertion
position of said device to a destination position of said device, comprising:

a chassis;

a support having a disk-engeging element movably connected thereto;

said support being movably connected to said chassis; |

said disk-engaging element having means for engaging said disk when
said support is in a first position relative to said chassis and for releasing said
disk when said support is in a secend position relative to said chassis;

means for inserting said disk at said insertion position;

means for moving said disk-engaging element relative to said support



a total of four disks—mot shown in the drawing) at a.pitch of 3 nm between
taop plate 151 and sto ﬁer plate 152D. A first stored:disk is inserted '

bet wee “Lm& nd stocker plate 152A. A second stored disk is '
stored-“mmm s pl ates 152A and 152B. A third stored disk is stored
bet ween *st bcker 'hl ates 152B and 152C. A fourth stored disk is stored
bet ween st ocker plates 152C and 152D. A shaft 140, projecting
upwardly frommain chassis 90, is inserted in a bearing 150A to guide
stocker 1011 along a vertical path of novenment. Nuts 164L, 164R (nut 164L

is hidden in the draw ng) engage screws gk67L, 167R that rotate on shafts
165L, 165R, respectively, projecting upwardly from main chassis 90. Thus,

rotation of s : 6. VER s V Ie . cker
~ vertical tranghgﬁssﬁe;{%wg‘n%éﬁagfdeﬁlggﬁ %ggﬁgﬁg\j/sva‘gt@(E:liésrcﬁg%%q,lé&ﬁé\}'es screws
167R, 167L. Apozition, sabPmosingiirigeelfdeyive iattimport 8aidaliskwi saiddesdifatior90, has a

rotating shaft wi,th a press-fitted wormgear 62. A gear nenber 169,
rotatably supp8%He® by shaft 170, has a gear 169A, on an upper portion

goar member 169 mookens it HPAE S8R o poort AchE lid TRHpoaioR oI scB °T67
meshes with apgsiﬁon;lGéL. Gear 168L neshes with a gear 166 which in turn

nmeshes with a gear 168R Cear 8R nmeshes with g gear 167A attached to
screw 167R. O ockvmas'B°§°51°3t‘?”8n°]fﬁoq‘f'&E‘FPé’ﬁE fR‘daﬁEi’g’f’E?i?L | over s '

‘'said motor being drivingly coupled to said disk-engaging element;

said means for shifting including a shifting element connected to said
support and drivably coupled to said disk-engaging element; and.

said means for shifting including means on said chassis for selectably
engaging said shifting element to shift said support from said first position
to said second position. -

.l 0. A device as in claim 9, wherein:

said m_otbr is on said chassis; and

said motor is drivingly coupled to said disk-engaging element by an
extensible transmission.

11. A device as in claim 10, wherein said extensible means includes
a pair of elements linked By a hinge, each having a train of transmission
gears rotatably mounted on said each of said elements, said trains being

drivingly connected at said hinge.
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stoc*k?a | ockwi se rotation of screws 167R and 167L rai ses

st ocker 10111 @!mutter menber 173 rotates on a shaft projecting

upvvardly‘lmmmﬂ‘ s 90. Shutter nenber 173 has a gear 173A, on its
| ower s with a gear 168A coaxially connected to gear

169L. Rot &ti bn 'of shutter menber 173 is detected by optical sensors 238 and
239 and used to determne the vertical nov@&rent and position of stocker
1011. A shutter piece 173B projects froman edge of shutter nmenber 173 and
slits S1-S4 in thut t rdevigensrin tldmdlly iwhereilyut t er nenber 173 at 90 degree

I nterval s. Shutter piece | ) )
said disk-engaging element is a belt, revolvably supported on said support;

said belt is revolvably supported on a pair of pulleys;

said means for selectably engaging includes a rack movably connected to said chassis;

said shifting element is a pinion gear connected to one of said pair and positioned to be
meshable with said rack; and

said means for selectably engaging is effective to selectably mesh said rack with said
pinion gear.

13. A device as in claim 10, wherein:

said disk-engaging element is a belt, revolvably supported on said support;

said belt is revolvably supported on a pair of pulleys; |

said shifting element is a pinion gear connected to one of said pair;

said means for selectably engaging includes a rack movably connected to said chassis to
selectably mesh said rack with said pinion gear; and |

a pinion gear is coaxially connected to said drive gear to mesh with a one of s!aid
transmission gears.

14. A device as in claim 9, further comprising:

means for detecting an arrival of said disk at said destination position;
and

said means for selectively engaging shifting said support from said first position to said

second position responsively to said means for detecting.
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30 473B and slits S 1-S4 are detected by optical sensors 238 and 239,
respectively, on a disk |ock base 155. Optical sensor 238 generates
a stocker reference position signal (S . REP), when shutter piece 173B
interrupts a |ight beam generated and detected by optical sensor 238.
Signal 'S . REF goes high when stocker 1011 is brought to a position above
di sk hol ding position POS(1). POS(1l) of stéxker 1011 corresponds to an
al i gnnent of the disk-holding space between top plate 151 and stocker plate
152A with a disk transfer position. Optical sensor 239 generates a
st ocker position signal (S . POS). Each tine stocker 1011 passes one of
positions POS(1)-P0OS(4), the signal goes low (L). Thus, position POS(1l) is
detected by m)vi ng the stocker PCS goes | ow (L)
after signal . REF goes high %M]%b?‘e 1hmﬁgi%gm%mns POS(2), POS(3),
and POS(4)Af R%Qf’ﬁ(:t ed novi-ng stocker 1011 further and counting second,
third, or fourt anges in signal S . POS, respectively. Referring
to Figs. 12, 53, and 55, a disk | ock nechanism 1013, prevents disks, held
in stocker 1011, from noving out of stocker 1011. An

A disk transport mechanism for a disk player employs a fixed disk guide (11) to

support one edge of a disk (D) and drive-side disk guide (9), with a revolving belt (14), to
support and drive an opposite edge of the disk (D). The revolving belt (14) is supported at
two points by pulleys (7, 15). The disk (D) is held between the fixed and drive-side disk
guides (11, 9) to press the revolving belt (14) against the disk edge causing the disk (D) to roll
~ along the fixed disk guide (11). The fixed and drive-side disk guides (11, 9) are movably '
suppbrted on a chassis and urged together by a spring. When a disk (D) is transported to ;1 3
playback position, the disk guides (11, 9) are separated to disengage the disk (D) by a rack
and pinion mechanism. The rack and pinion mechanism employs a pinion gear coaxially
connected to one of the pulleys (7, 15) supporting the revolving belt (14).
Fig. 13



¢:ypper di sk lock shaft 158 projects downwardly froma | ower surface of top
cover 3. Upper disk I ock shaft 158 passes through spindle holes of disks

~,stored in stocker 1011. A lower end of upper disk |lock shaft 158 extends to
a position slightly (0.8 nm above an upper surface of a disk D being
transported into stocker 1011 as shown hp {ﬁg. 55. Upper disk |ock shaft

- 158 prevents novenent of the disks abové % e disk D being transported.
Figs. 53 and 55 show the stocker in position POS(1), so upper disk |ock
shaft 158 does not pass through any of the disk spindle holes within
stocker 1011. A lower disk l.ock shaft 156 projecting upward from main
chassis 90 is coaxially aligned with upper disk |ock shaft 158.
Lower disk |ock shaft 156 rides on a shaft 155A of disk | ock base 155 ~
permtting | ower disk |ock shaft 156 to nove vertically. Lower disk |ock
shaft 156 noves between a | ock position and an unlock position. In the |-ock

R LN



#31 position, a tapered upper end of |ower disk |ock shaft 156 fits into
upper disk lock shaft 158 (see Fig. 53). In the unlock position, |ower
di sk I ock shaft 156 is |lowered away from upper disk |ock shaft 158,
~.creating a gap between upper and |lower disk |ock shafts 158 and 156
t hrough which a disk can pass (see _ Fig. 55). A spring 159 inside 1ock
shaft 156 applies an upward force HBtower disk | ock shaft 156. A sheet
157, of conpressed urethane, is attached to the ‘upper surface of | ower
di sk 1 ock shaft 156 to hel p avoi d possi bl e di sk damage. To raise
and | ower |ower disk |ock shaft 156, disk |ock nmechanism 1013 includes a -
| ock rel ease arm 172 rotatably supported by a shaft 183 of di.sk | ock base
155. Lock release arm-172 has a pressing portion 172A that engages upper
surfaces of projections 156yBt a lppe of |ower 'disk |ock shaft 156.
Spring 178 applies a clockw §e ygOtating quie to lock ygigypse arm 172

sufficient to overcone theftgrfe of g g a he i ng | ower disk
|l ock shaft 156 to its g\-&"Q} ~ ?%Wate 96 noves toward

the front ; &§§“ :
| 3 127 77|.' N 115
| o ZICRINR) e

21B| P‘d "’




?andirear gui ded by integral guide grooves 96C, 96C that engage pins 97 on
mai n chassis 90. A rear-facing surface 96A of relay plate 96 pushes.-agai nst
an engagenent - portion 172B of lock release arm 172 to rotate |ock rel ease
arm 172 countercl ockw se against the force of spring 178. An engagenent
portion 96B on a |ower surface of §glay plate 96 engages with a cam.
surface 75D, having surfaces Cl-C5, on an edge of sliding plate 75
(visible in Figs. 52, 54, 56, and 58). Referring now to Figs. 12
and 52-59, lower disk lock shaft 156 is positioned responsively to the
position of sliding plate 75. Wen sliding plate 75 is in a position
DOWN- 2, engagenent portion 96B of relay plate 96 is engaged with surface_Cl
of cam surface 75D. In position DOMNN-2, as shown in Fig. 53, |lock rel ease
arm 172 is rotatedlQ02-position in which it exerts no downward force on
| ower di sk | ock shaft 156.\Jhus, in position DOMN-2, |ower disk |ock shaft
156 is seated in upper disk ck shaft 158, the lock positigo el d there
by the force of spring 159. _ '

¢ FIG-3
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32  Wien sliding plate 75 noves toward the right side of housing
1000 (toward the up position of optical nmechanism 1006), engagenent portion
96B of relay plate 96 follows sloped surface C2 of cam surface 75D, noving
relay plate 96 toward the front of main chassis 90. As engagenment portion
96B fol |l ows sloped surface C2, |ock | ease arm 172 rotates cl ockw se under
the urging of spring 178, forcing Ic # disk lock shaft 156 gradual | y
downward. \Wen sliding plate 75 reaches a position DOMW-1, shown in Fig.
54, engagenent portion 96B of relay plate 96 rests on surface C3. Lock _
rel ease arm 172 halts at the angle shown in Fig. 55, and |ower disk |ock
shaft 156 is held at the unlock position, permtting disk transfer. L
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
|ncI|ned surface ‘C4. Lock release arm 172 rotates countercl ockw se, and

| ower di sk |ock shaft 156 begi ns novi ng upwardly under the urging of sprlng
159. When sliding plate 75 reaches a position UP-1, shown in Fig. 56,
engagement portion.96B is held by t@g ﬂpprOX|nater central area of sloped
surface C4, in which | 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 showm in Fig. 58, |lower disk |lock shaft 156
has reached the | ock position again, where it fits into upper .disk lock .
shaft 158. ’ A shutter 156B, projecting fromlower disk |ock shaft

156, indicates when | ower disk |ock shaft 156 reaches the | ock position.
Shutter 156B interrupts a |light beam generated and detected by an optical
sensor 229, attached to disk |ock base 155 when | ower disk |ock shaft 156
is at the unlock position. Optical sensor 229 generates a disk |ock signal
(D. LOCK), mhich hlgh when | ower di sk Iock shaf 5156 in the unl ock
posi tion. Wen sI late 75 is at posi n UP- Z0Lp0si tion DOMN- 2,
| ower di sk | ock shaf is at the |ock s t|on escri bed above.
However, if disk Dis . ' al i gned with
| oner disk |ock §3aFL\
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.33 disk lock shaft 156 is bl ocked by disk D, preventing it fromreaching
the 1ock position. If disk locking is not properly achieved, vibrations can
cause disks to shift out of place within stocker 1011, possibly causing
damage to the disks by | ower and upper disk | ock shafts 156 and 158 which
move vertically wi thin stocker 101% S5i gnal D. LOCK is used to detect such
di sk-1ocking errors. Ref er /ﬁg to Figs. 60-64, a disk insertion
error preventing nmechani sm 1014 prevents errors during insertion of disk D.
A shutter 120 rotates on a _ -

. 1004\

FIG-7
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_shaft 129 rotatably supported at either end by bends 80F, 8O0F projecting
from |l oading.chassis 80. Flaps 120A, 120A, projecting radially froman axis
of rotation of shutter 120, block insertion aperture 1A on front panel 1. A
pi ni on gear 120B, subtends a 180 degree arc about the axis of rotation of
shutter 120. Material, such as felt,pg 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 loading and ejecting operations. A shutter arm 121 rotates on
a shaft 122 projecting perpendicularly fromthe | ower surface of |oading
chassis 80. A spring 125 urges shutter arm 121 in a countercl ockw se .-
direction, as viewed fromthe top. A rack 121A on the bottom of shutter arm
121 meshes with pinion gear 120B. Thus, shutter 120 opens and cl oses
responsively to the rotation of shutter arm 121. A pin 123, fixed on the
upper surface of the | oading plate 81L, engages. wth side surface 121B of
shutter arm 121 responsively to novenent of plate 81L. Ref erri ng
now al so to Fig. 65, the angl-e of shu hanges responsively to .the
position of |oading plate 81L. Referr . , when | oading plates_
81L and 81R are positioned at disk re ] ':ﬂ on PCS. 1, pin 123 of
| oadi ng plate 81L rotates shutter arm thetedkwi se agai nst the urging of
spring 125. The rotation of shutter af ses shutter 120 to
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rd :
,rotate toward.the outside of the device, noving it to the open position.
This allows a disk to be inserted i.nto insertion aperture 1A
34 The insertion of disk D causes |oading plates 81L and 81R to
separate. As |oading plate 81L noves to the left side of housing 1000, pin
123 noves away from shutter arm 1214 mtting spring 125 to rotate shutter
arm 121 countercl ockwi se. As shutter arm 121 rotates, flaps 120A nove
downwar dl y :




A

unti| they rest on the top surface of disk D, as shown in Fig. 64. Pin 123
continues to nove away from side surface 121B of shutter arm 121. Once di sk
" Dis driven by disk transfer mechani sm 1001 conpletely inside the disk .

pl ayer, flap 120A is released to a close position in which shutter arm 121
I's rotated counterclockwi se to a posiéigp'mhere Its side surface 121B
engages with bend 80F of | oading chas (s 80. Wien shutter 120 is-in the

cl ose position, disk insertion through insertion aperture 1A is prevented.
Shutter 120 cannot rotate past the close position in which flaps 120A pqi nt
downwar dl y because an arm supporting rack 121A is supparted 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 |ig2@ a~wngenerated'b<>41cn-OcaI'sensor 235, on | oading
chassis 80, to detect gghe cl osusor=Sddtter 120. The cl g@BBAof shutter
120 is indicated by sl ‘/”- :-‘ (S. CLOSE) genegft ed by opti cal
sensor 235. Signal S. Q A0S AT ™ ses. -

Referring now al so to A 22 t e nge in'signal S.CLCSE to
high (H serves as a ' < L. W thin the disk
pl ayer. The disk tra Sﬁg t he nunber of
pul ses fromthe out 732 descri bed
above. WWen a Iaﬂ§ﬁf-'
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 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 deternmined for a |large dianmeter disk D by counting
pul ses fromsignal L. PULSE. For play position P2, six pulses are counted.
For stock position P3, 160 pul ses are counted. For a small-dianeter disk d,

35

_play position P2 is indicatl®d8by 46 pul ses of signal L. PULSE

and stock : position P3 by 200 pul ses of the same signal

1674 167R
168L
T -168A
B —J)—54 166
168R




~ Referring to Fig. 67, a dr|ve control CIrCUIt 1015 |ncludes a systen1 :
control I er 300 (preferably a nlcroprocessor) having-a ROM a RAM and an 5
interface circuit. Controller 300 receives user input froma node keypad

301, with E/L key 1 - E/L key 4, which a user presses to comand
controller 300 to eject angL%%ad di sks stored in _positions 1-4 of
st ocker 1011, respectlvely ntroller 300 is also connected to a
conputer 303 via an interface circuit 302. Controller 300

_inpl enents nmechani sm operati ons correspondi ng to node 10 key entries
and commands from conputer 303 accordi ng progranm ng described in
the flowharts of Figs. 68-81. ' Optical sensors 232, 235, .
234, and 236 apply signals L. PULSE, S . CLOSE, QUT, and IN,
respectively, to controller 300. Controller 300" ' generates and

applies signals FRONT and REAR to notor drive circ 04, 15 to
control cause drive notor to nove the disk towapd the frogqt and rear
respectively, and to cause drive notor 250 to~Open and cl ose] gading pl ates

81L and 81R, respectively. Motor d?' ve cipelit 304 applies a grive voltage
to _ . drive notor 250. \Wen 5i{ / a drive _
vol tage is applied by noto otate timng
pul l ey 15 clockw se. 20 ; i (H), a drive
voltage is applied to by notq A4 to rotate timng
pulley 15 in the counterclg 8 signals go

_172A




_ cipquitéd to‘electrohagnetically brake notor 250. When both signals are |ow
(L), the output of the notor drive circuit is an open |lead state to all ow

the 25 notor 250 to freewheel. _ Optical sensors 237
and 233 apply signals P. REF and P. PULSE, respectively, to
controller 300. In responsé to signihz f’. REF and P. PULSE
controll er 300 generates and applie ?gnals P.UP and P.[err] to

notor drive circuit 305, to control the position of sliding plate 75. Modtor
30 “drive circuit 305 outputs a predeterm ned drive voltage to notaor
251 of optical .
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. 36 nechani smveitical transport nechani sm 1007 of Fig. 10. Wen signal P.UP
goes high (H), a drive voltage i's output to nove sliding panel 75 toward
the right side,of housing 1000. Wen signal P.[err] goes high (H), a drive
voltage-is output to nove sliding panel 75 toward the |eft side of housing
1000. When both signals P.UP and P. L2/84] go high (H), notor drive circuit
305 is short-circuited electromagnetically brake notor 251. Wen both '
signals are low (L), the outputs are put in an open |lead state to all ow
notor 251 to freewheel. Optical sensors 238, 239, and 229 apply _
signals S. REF, S . PGS, and D. LOCK, respectively, to controller 300. In
response |t 0 these\s:gnah. controll er 300 generates apdappl,ies signals
ST. UP and| ST. {errL pt or dlOO2 circui t1Q08 whichi drives motdf 252 of

st ocker rtical meckrani sim 1012. \When §$gg$g Up goes Hlgh (H),
a drive |tage is © nove stocker 1011 upwardf: \PpHen si gnall| ST.
ive vol tage |s ut to novi

[err] godis high (H]: a ni-fhe st ocker
downwar dJ| Wien__hot hfs gm__rmotor_dfive
circuit 6 '-i5--8 J,lt.- rcdited, e i . Aki_ng. _onior|] 252.
Wien bot i signals afte I ads are opeprd to permj|f notor
252 to fleemheel > 300 is cqhnected

to a baclup powe
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_in the dramﬁngi 50 t hat flags. in nmenory indicating stocker position,

presence of di $ks and di sk sizes are saved. The read signal
generated by optical pickup 2 is applied to a signal processing circuit 307
via an RF anp 309. After EFM denpdul ation, de- interleaving, error
correction and other usual operationgase 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 pickup 2, servo
circuit 308 controls a focus servo, tracking servo, and feed servo of _
optical pickup 2. This control causes a |light beam generated by optical

pi ckup 2,5to folkqwﬂ ata tracks on disk D. Signal proces hn% circupt 307.
and servd B | ‘4: E/
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, 37

performed based on the operating node.
denotes the stocker position (i.e.
D. FLAG n) (D. FLAG1)-D. FLAG 4)),

letter,

n,

Referri
n=1, 2,
one for each stocker

circuit 308 are connected to controller 300, and control operations are

ng to Figs. 68-81, the
3, or 4). Four flags,
position, indicate

the presence of disks in respect ilg}as,pnes of the hol ding positions

POS(1)-POS(4) of the stocker.

(S. FLAG(1) - S. FLAG( 4)),

of flags D. FLAG n) neans a di sk occupies the respective hol ding position

Four” ot her fl ags,

S. FLAG( n)

i ndi cate the sizes of the disk stored in the
respective ones of the holding positions POS(1)-P0OS(4). A value of 1 of one

POS(n) . varoe o 1.9 T i 2 & - n) is a
smal | - djjaneter disk/For exappte, if D FLAGH)..ane SUEEAJT 1) are |[poth.set
to 1, thfn a small-dianeter-disk i's stored in hodeQg,pg§i ' 1) of
the stoclder, the tdpnosi.-Tevel. M FLAG indicates the%gperaji e of - the
devi ce. Aflag,M FLAG is set to READY when in th@ d er is in
t he disk|jrecghvi hpg sgate shown in Fig. 13. a di sk D br ought
to the ejlect 'posf~,6n, as shown in Figs. 4 24, M FLAS b 0 EJECT
When di sk : k
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D, dis clanped and | oadi ng-plates 81L ‘and 81R are brought to the open .

" position, as shown in Figs. 17 and 22, MFLAG is set to STAND-BY. When the
disk is brought to-stock position and | oading plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, MFLAGis set to
STOCK. In the stand-by state, M FLAQ6G/84set to PLAY when di sk playback is
comenced. The di sk player can be in any of a nunber of different
operating nodes to which the control programis responsive. These nodes are
i ndi cated by corresponding settings of MFLAG The follow ng table
summari zes these nodes. The nodes shown for . each nechanism are not
necessar iff 'y CONpT eens) ! - - rTze the dperating
nodes sigl al I'ed by MA-LAG '
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38 Disk Transfer "Mechani sm 1001 State " Description Receive
* Disk receiving state with | oading plates 81L and 81R in di sk

receiving position POS. 1 shown in Fig. 13. Ej ect D sk transfer
mechani sm 1001 supports disk D, d between - timng belt 14 and
friction belt 12 with the disk at tﬁg.gject. : position, where
It can be renpved as shown in Figs. 1& and _ 24. Open

Di sk transfer mechanism 1001 is in the open position, ' PCS. 4,

where timng belt 14 and friction belt 12 are.
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_separated fromthe outer per| meter of disk ‘D, d as shown in
" Figs. 17 and 22. 39 Loading
Pl ate Openi ng and C osi ng Mechani sm 1004 State ~ Description

18/84
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~On Rack menber 87 is engaged with timng pulley 15 keeping
di sk transfer nechanism 1001 in the open position PCS. 4 as

shown in Fig. 29. Of "~ Rack nenber 87 is noved away fromtim ng

pul ley 15 as. -shown in Fig. 25. Danper Lock Mechani sm 1008
State - Description Locked . Optical nmechanism 1006 is | ocked to

base 40 a shown in Fig. 19/880. Unl ocked Opti cal nmechani sm

1006 is unl ocked frombase 40 and el astically supported by

| ower danpers 41 and upper danpers 44 as shown in Fig. 33.
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Opt i cal

| oner ed
shown in Fig.

State Descri ption DOMN-2
transport mechani sm 1007 has

. Sliding Plate 75 Position
mechani sm 1006 to the down position as

mechani sm verti cal

opti cal

40
43,

20/84
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e

UP- 2, Optical mechani smvertical transport nechani sm 1007 noves

‘rai sed optical nechanism 1006 to the up position as shown in _

. Fig. 49. d anper Support Mechanism 1010 State Description Rel ease
Support rel eased on cl anper 1009 -and cl anper 1009 is attracted
to a magnet 105 of turntable,b 102 21/84 shown in Fig. 50. Support
Cl anper 1009 is supported at the support position shown in
Figs. 42 and 43. Disk Lock Mechanism 1013 State Descri ption
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41

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

22/84
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ML653-52 Disk Insertion Error Prevenpion Mechani sm 1014 State

Locked -
" Fi gs.
Descri ption




.Engaged  Positioning of flap 120A is maintained at the angle at which

flap 120A of shutter 120 engages with the top surface of disk D
as shown in Fig. 64. dosed - Shutter 120 is in a fully closed position
preventing the insertion of a disk into insertion aperture 1A
(see Fig. 63). Open Shutter 12£5J’8§"i n the open position, allowing a
di sk to be “inserted into insertion aperture 1A as shown in
Figs. 60 and 61 Mechanism States in Mddes |Indicated by M FLAG
Operating Modes - M FLAG Mechanism READY EJECT .
PLAY/ STCC : . STANDBY- K
1001 Recei ve Ej ect Qpen Open
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42, When the power supply is turned on, controller 300 begins
executing a main routine that |oops through steps S1, S3, S5-10 unless an
event, as described below, is detected. Wien disk Dis inserted into
i nsertion aperture 1A of front panel 1, the outer edge of disk D presses
against tinming belt 14 and a disk gubgg,11E. As the disk is pushed in by
the user, the outer edge of the disk slides against disk guide 11E, | oading
"plates 81L and 81R are forced apart, and pin 123, on | oading plate 81L,
nmoves allowing spring 125 to rotate shutter arm 121 countercl ockwi se. The
rotation of shutter arm 121 cl oses shutter 120. Shutter 120 is held open as
it -slides against disk Duntil disk Dis inserted conpletely into the _
device. The disk is protected from damge by the conpressed urethane (or
simlar material) adhesively bonded to the periphery of flap 120A.

If a diisk is inserted as far as position PO (shown in Fig. 1f|for a |large
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. disk and i.n Fig. 20 for snall-dianeter disks), the output of optical sensor
236 (signal I N) goes high (H causing the control programto branch from
step S1 to step S2 .and then to a procedure JOB LOAD. I n procedure JOB LOAD
disk D, d is brought to the playback position in steps S20-S34 as foll ows.
First, controller 300 outputs a highogfy state at signal REAR at step S20.
Control then loops at step S21 till signal S.CLOSE goes high (H,

i ndicating shutter 120 has closed. The high level (H) output by signal REAR
causes timng belt 14 to be rotated.counterclockw se, rolling disk D, d_

cl ockwi se along the left side surface of friction belt 12, and toward the
rear of housing 1000. Once the disk reaches position P1 (Fig. 16 for
| arge di sks or position P6 in Fig. 21 for small-di aneter disks), flap 120A
of shutter 120 drops fromthe upper surface of disk 1), d to the closed
position. This causes the output fromoptical sensor 235, sippal S.CLCSE,
to go high (H. Controller then checks signal IN at step S22}|I1f signal IN
is high (H at step S22, indicating a || di ameter disk, cpptroller 300
sets small-di aneter disk flag S.FLAGn)>xo 1 at step S23} whpfe n is an
i.nternal nenory vari abl e whose val ue is>set to represent |{the]furrent

st ocker position. Control then advancé 0 step S24 wher ¢
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.43 dji sk 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

| oops through step S26 until .signal S. CLOSE goes low (L). : When

- signal FRONT goes high (H), timng belt 14 of disk transfer mechani sm 1001
begins rotating cl ockw se, noving di El; 42 d toward the front of the disk

pl ayer as the disk rolls countercloc Wl/se. Disk D, d forces shutter 120

open.toward the outside of the device. Wen 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 step S28, controller 300 waits again for signal S.CLOSE

to change to high (H. As a result, timng belt 14 .is again rotated
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_countercl ockw se, and-disk D, d noved toward the rear of housing 1000 as

disk D, d rotates cl ockw se. The novenent of disk D, d causes
shutter 120 to close, in turn causing signal S.CLOSE to go high (H. At
step S29, controller 300 begins counting the outputpul ses (signal L. PULSE)
fromoptical sensor 232 by incrementing an internal count variable once for
each pulse of signal L. PULSE. At steg8&Bb, controller 300 checks to see if
S. FLAG n) has the value 1, indicating a small disk. If S.FLAGnNn) is O,
indicating a | arge disk, then, at step S31, a value of 6 is stored in an
internal nenory variable, SET. If S.FLAGn) is 1, indicating a -

.smal | -di ameter disk, then.controller 300 sets variable SET to 46 at step

S32. At step-S33, controller 300 conpares the internal count-variable w'th
t he value of SET and loops if SET is higher than the internal-count

vari able. Once the internal count vari e reaches the v?lue pf  SET,
indicating that disk D (d) has reached sition.P2 (P7 fq¢r sgpll disks),
control proceeds to step S34. At step 4 signal FRONT and s{gnal REAR are
set high (H) for a prescribed period (X@nsec) el ectromagneti¢hlly braking

notor 250, stopping its rotation abruptdy. As justlhdegeri bed, the
initial |oading operation begins when isk is ins;LLfd hr pugh i nsertion
aperture 1A. The disk is drawn into theai sk player{and i dijatel y brought

partly outward agai n before being drawn>nward to -
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44 the playback position P2/ P7.. This operation is perforned because it
allows the disk to register predictably and repeatably at the reference
posi tion defined by the closing of flap 120A. Since the playback position
is identified by nmeasuring the nmovenent of timing belt 14, it is essenti al
that the reference position be reliag%?8 o place the disk in the playback
position accurately. By bringing the Sk out, under the control of the

di sk player, errors due to '

FIG-30
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m sregi stration.of the disk during initial insertion can be .elimnated. For
“exanple, 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 w H) éie- inaccurate and an unreliable
reference position will result. B ﬁgl ng the disk up to the registration
poi nt, under the control of the disk player, permts a repeatable and
accurate.reference position to be obtained before noving the disk to the
internal positi-on. In this way, the disk is noved accurately to position P2
for large disks or P7 for small disks. Control proceeds fromstep-
S34 to step S35. In steps S35-S39, controller 300 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 housing 1000. Control | oops

t hrough step S36 until the output fromoptical sensor 237 (signal P . REF)
goes low (L) indicating that sljding plate 75¢has shifted to the reference
position signalled by optical s@wor 230 Ref€rring nonmentarily to Fig. 66,
the reference position of slidit®y plategf75 i O™Nst to the right of position
DOMN-1, between position DONWY1 and pgsition UP-). At this position of
sliding plate 75 p|SEeoF=RN FEC S DT TO06, the up position.
Additionally,.lo sk _|[o4QK Star T Lot B LS 11 the Jul Ocd position.
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. After signal P . REF goes low, a process is begun in step S37, in which an
I nternal counter. variable is increnented for each pul se 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.

45 Referring nonentarily to Fig. 6631 g&lng the | oop through step S38,
sliding plate 75 noves fromthe refere ce position to position UP-1, during
whi ch




“tinme base-40, with optical mechani sm 1006; noves to the up position and
“lower disk lock shaft 156 noves partially toward the Iock position. Wen
the counter reaches 27, where sliding plate 75 reaches position UP-1,
control 'passes to step S39. At step S39, 'signal P.UP and signal ‘P: DOAN go
high for 50 nsec, el ectromagnetically quﬂd ng notor 251 to stop it quickly.
Disk D, d, which is in the playback pgs lon, is nmounted on turntable 102,
because of the novenent of optical mechanism 1006 to the up position. Thus,
~magnet 105 on turntable 102 attracts clanmper 1009. _ As shown in Figs.
69 and 70, at step S$S40, controller 300 checks-signal OUT from optical Lo-
sensor 234 to determine if clanper holders 77L and 77R are praperly cl anped
about flange 115A. |f cl anper holders 77L and 77R are properly clanped, as
i ndicated by a low state of signal” QUT, control branches to stéps S41-S44
where sliding plate 75 is noved fromposition UP-1 to position UP-2. At
step S41, controller 300 outputs high (H at signal P.UP. At step $42,
controller begins increnenting an internal counter variable for each pul se
of signal P. PULSE. Contr | oops t hrough steg S434gnil t he counter

vari abl e reaches the val ug 18. Esring téae | ooy thraggh step S43, sliding_

pl ate 75 noves toward thefMight @f the M sk Aayer Mhen the counter

vari abl e reaches 18, indicatNngJthat sfiding gl atf 75 has reached position

-y

UP-2, control pr oceE e e UP and si gnal
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.areset to high (H for 50msec, electromagnetically braking nmotor 251
At position UP-2, optical meechanism 1006 is in the up position, and | ower
di sk lock shaft 156 is entirely in the lock position shown in Fig. 59. In
addition, the lock on optical mechanism 1006 is rel eased as shown in Fig.
33, and rack menber 87 is brought to a position where it engages with

timng pulley 15 as shown in Fig. 23%8/84 In steps S45-S549, controller
300 noves | oading plates 81L and 81R fromthe support position PCS.3 (for
| arge di'sks or support position PCS. 2 for
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46 small -dianmeter .disks),. where timng belt 14 and friction belt 12 clanp
"disk Db d at its edge, to the-open position POS. 4 in which timng belt 14
and friction belt 12 are noved apart to free the disk. First, at step $45;
controller 300 sets signal REAR to high (H), causing timng pulley 15 to
rotate countercl ockw se. As sliding3glg£e,75 nmoves from position UP-1 to
position UP-2, rack nenber 87 noves 6 ause gear 15C to engage with rack
87D. Thus, as timng pulley 15 rotates countercl ockw se, |oading plates 81L
and 81R are noved |l aterally as described abqQve. At the instant that tinming
pul l ey 15 begins rotating, timng belt 14 is engaged with the outer
perimeter of disk D, d. This applies a clockw se rotation force to disk: D,
d, but, since disk D, d is held on turntable 102, disk D, d remains in

pl ace despite the nonentary tangential force applied to it. When
signal OUT goes |low (L), controller 300 begins counting signal L. PULSE at
step S47. Control | oops through step S48 until the count val ue reaches 11.
During the | oop, the lateral advancenent of |oading plates 81 L and 81R
causes cl anper holders 77L, 77R to separate. Wth the separation of clanper

hol ders 77L and 77R, the suppo 9 is released, permtting
cl anper 1009 to nove under t heljf rce/zifg&gnet c attraction, to
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.turntable 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, aiziggp S50, node flag MFLAG is set to
STAND- BY and control is returned to H main 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,
control branches from step S40 to step S51 in which controller 300
checks a nunber of tinmes an error correction routine (the routine to be
described instantly) has been exetuted. In steps S52-S56, sliding
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47 plate 75 is returned from position UP-1 to position EKNV+2 At -

step S52, controller 300 sets signal P.DWN to high (H) causing :
sliding plate 75 to nove to the left of the di sk player. Control then
| oops through step S53 until signal . REF goes high (H). Wen
sliding plate 75 nmoves beyond posit|Q% %f , optical nechani sm 1006

is lowered and | ower disk |ock shaft é is | owered and then raised
again to the |lock position. At a point just short of position DOMWN- 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 DOMN- 2, whereupon control passes to step S56. At
step S56, signal P.UP and signal P.DOM are set to high (H) for 50 msec,
el ectromagnetical ly braking notor 251. At step S57, controller 300 sets
si gnal FRONT to high (H), noving disk D, d tomard the front of
housi ng 1000. Control then proceeds to step S26. Thus,
when a clanping error occurs, disk D, d is returned to the front
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. (the position“in which flaps”120A are open) and the registration procedure
of - steps S26-S28 perforned again, finally bringing the disk back to
t he pl ayback position. This procedure seryves to elimnate offsets in
the di sk pl ayback posi tion caused by vibration or other causes,
resulting in inproved reliability |rb ghping of disk D, -d. . Referring
‘now also to Fig. 71, 'if after three'tC secutlve executi ons of t he’
error correction routine beginning at step S51, msclanping still occurs,
controller 300 proceeds fromstep S51 to step S58. At step S58, signal _

. P. DWN is set to high (H causing sliding plate 75 to begin noving °
fromposition UP-1 to position DOANN-2. The description of steps . ..
S59-S62 is oritted since the . detail.s are identical to those of steps

S53- S56 descri bed above. In steps S63- . S66, controller 300 brings
disk Dto the eject position P6 shown in Fig. 19 (smal | -di aneter disk
d is brought to eject position P9, shown in Fig. 24). At ~ step S63,
controller 300 sets signal FRONT to high (H). Then, at step.S64,

controller 300 begins counting signal L. PULSE. Control-|oops through step
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.48 S65, until the count value reaches 105. Wen signal FRONT goes high (H)
timng belt 14 of disk transfer nechani sm 1001 starts noving disk D, d
toward the front of the di'sk player. -As disk D, d noves toward the front,
it rolls counterclockwi 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, sﬁﬁﬂé& FRONT and signal REAR are set to
high (H for 50 nmsec; el ectromagnetically braking notor 251. Controller 300
then set's node flag M FLAG to EJECT at step S67, and control returns to_the
mai n routine. Once disk D, d, at the eject position, i's renoved,
spri'ng 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 opti cal : ' .
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_sensor 236, signal IN, to go low (L). Control branches fromthe main |oop
at step S3 when disk D, d is at the eject position (because flag 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.FLAGn) are to 0 in steps S11 at8&12 respectively. MFLAGis set to
READY in step S13. Then, controller 300 returns to the nain |loop (steps Sl-
S10) at step S5 and continues to nonitor for disk insertion, disk renoval,

ej ect/l oad key actuation, read commands fromthe conputer, or an absence -of
a read command over a prescribed interval. : The following is a ...
description of the control sequences initiated when one of E/L key 1
through E/L key 4 is pressed. Briefly, when an E/L key with the same nunber
as the current stocker position is pressed, .controller 300 brings the disk,
stored in that stocker position, to the eject position if a disk D, dis
present at the stock position or the playback position. If a disk D, dis
in the eject position, that disk is brought to the playback position. If an
E/L key is enter esd—Favrg—o g reremnonpetr_fromthe correm stocker
position, and if theretTs a {5k D, @ in the € ect posSI or the playback
position, then codtrolle Q ves that disk to a stog S tl‘gn noves
stocker 1011 to tV\ ~ : :




49 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, |oading plates 81L and 81R are

brought to the disk receiving positi ci0/84 Wen E/L key 1-E/L key 4
is pressed, controller stores a
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. correspondi ng nunber (from2l1 to 4) in an internal variable, m If E/L key 1
I's pressed, control branches fromstep S5 to step S14 where the value 1 is
stored in internal nenory variable mand control passes to JOB E/L. If E/L
key 2 is pressed, control branches fromstep S6 to step S15 where the val ue
2 is stored in internal merory varialil9{nand control passes to JOB E/L. If
E/L key 3 is pressed, control branche&? omstep S7 to step S16 where the
value 3 is stored in internal nenory variable mand control passes to JOB
E/L. If E/L key 4 is pressed, control branches fromstep S8 to step S17_
where the value 4 is stored in internal nenory variable mand control '
passes to JOB E/ L. At step S70, controller 300 checks to see if  _
MFLAG is set- to STOCK. If MFLAGis set to STOCK, control proceeds to step
S71, where controller 300 checks to see if the values for mand n are

i dentical, thereby determ ning whether the E/L key pressed corresponds to
the current stocker position. If the values are identical, controller 300
executes steps S86-S92, in which |oading plates 81L gygh 81R are noved from
open position POS. 4 to a position just short of supp@®s position PCS. 3 (or
support positian POS or——snpll-dianptor digks Ae o886, control | er

30
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: Contirol passes fromstep S88 to S89, if S.FLAGis 0, indicating a large- -
di aneter disk, or to step S90 if S.FLAG 1, indicating a small-di aneter
~disk. -In step S90, 75 is stored in internal variable SET. In step S89, 12
is stored in ' 50

i nternal variable SET. Control |oops through step S91 until the count val ue
reaches the SET value. During the t#&4%ignal FRONT is high (H (during

- the | ooping through step S91), timng pulley 15 is rotated

count ercl ockwi se, causing it to nove to the right along rack 87D.

OoOMe—
OO~
=) e=¢
O 1]
<meR NS
win N 0
S A
-\ : <
N S ™M
<""m m -
'(\ "'/
N |
-, L
. <H
i ;/m.
\ N
<O W f ' 11}
™~ o ™M
o ~NR o\ : /m ™
8 N T *
— »
< l |
N - Q)
\ \\ :
N
B N m
do
Q \
N
) ™
/T N\ RN |
11] ) \
™~ o
™~ (4]
(OI
O
O
L




»

:Thus:l oading plates 81L and 81R are npved nedially together. As |oading
pl ates 81L and 81R are brought toward each, clanp holders 77L and 77R
converge under the urging of spring 128 so that clanper support nechani sm
1010 lifts flange 115A of cl anper 1009 and support it. At step S92, notor
250 is electromagnetical |y braked fcw4§;§4nsec by setting signal FRONT and
signal REAR to high (H). Note that the'values 12 and 75 are just short of
the values used to count to positions PCS.3 and PCS. 2, respectively. The
reason for using a value'in SET that is smaller than the pulse count  _
required to separate |oading plates 81L and 81R exactly enough to support

~the disk is that if detection errors cause a pulse to be mssed, the . _ ~
spacing wll “still be small enough to support the disk. Control |l er
300 noves sliding plate 75 fromposition UP-2 to position DOMN-1 in steps
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. S593-597. At step S93, controller 300 outputs a high (H Ievel at signal
P. DWN, causing notor 251 to begin noving sliding plate 75 toward the |eft
si de 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 tr%ﬁ@éie'Of sliding plate 75 fromUP-2 to
DOMWN- 1, danper | ock mechani sm 1008 I'6cks optical nmechani sm 1006 to base 40
and | oading plate open/close nechani sm 1004 di sengages rack nenber 87 from
timng pulley 15. As soon as rack nenber 87 disengages timng pulley 15,
spring 127 pulls |l oading plates 81L and 81R . together so that timng belt

14 and friction belt 12, of disk sfer nechani 1, are- brought to
n them e notion of .
A 156 to desc®nd, and when

positions in which k D,.di

sliding plate 75 caus 0
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: UP-1, optical mechanism 1006 is noved downward. Control passes to step S95
i n which controller 300 begins counting pulses of signal P. PULSE. Contr ol
| oops through step S96 wuntil 3 pul ses are counted _
51 indicating that sliding plate 75 has arrived at position DOAN-1. At step
S97, signal P.UP and. signal P.DW ar&@gt to high (H for 50nmsec, so that
not or -
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1251 4 s el ectromagnetical l'y braked.- At position DONN-1 of sliding plate 75,
optical nechanism 1006 is |lowered and | ower disk | ock shaft 156 is | owered
to the unl ocked position. This pernmts 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 §2§4 controller 300 sets signal FRONT
to high (H to start.notor 250 to bﬁ disk d, D toward the front of the
di sk player. At step S99, controller 300 begins counting signal L . PULSE
Control [oops through step S100, until the count val ue reaches 259 _
indicating the arrival of disk D, d at the eject position. At step S101,

signal FRONT and si gnal REAR are to high (H f Onsec . L
el ectronagneti cal Iy Dxaki ng not 2%0. - L steps S02- S108,
controll er 300 noves sI ate frowmy i tion DOM-Nto position '

DOMN-2. At step 8102 © 300 sets |[di gnal P.UP to high (H causing
notor 251 to begln pl teEﬁcvard the right side of housing
1000. Contr ol Ioops o gh S nt{iff signal P. REF goes low (L),
i ndi cating the arrlvak*o n el 7T9qat—tte re'eksnce position. At
step S104 control | er\3Q0 ig JUP K{o tow (L) |am signal P.DWN to
high (H to cause not 5 ) vind sliding plgt’e 75 toward the™
| eft side of housing 10 S Qr ough st S105 until signal P
REF goes high (H). At step g11 300 begi s counti ng -
LS _ 1|
/ .
wn NN [
-t
— ZIN
»
G
< o
": - N RN
- . N _/
=38 18 &l <
; i vy L) m h
i 3 . I
F: .
N g X <!,
[ 4 | q Shum—
< N m
u/ \
LI 9 N :
7 1lla ¢
m 8 d NN |
N g \
p ™
[ . '
p
4] N a
~ AN
z
4 ZI\
g N
4 5&
7
/ A

o



-

isignal P. PULSE. Control |oops through step S107 until the count reaches 20
indicating that sliding plate 75 has arrived at position DOAN-2. At step
S108, signal P.UP and signal P.DOM are set to high (H for 50 nsec,

el ectromagnetically braking notor 251. At step S109, MFLAG is set to
EJECT, and control returns to the nai %ﬂytine of Fig. 68. I f val ues
for mand n are not identical at step 1, control proceeds to step S72
where control |l er 300 checks the output D.LOCK fromoptical sensor 229,
whi ch indicates the position-of |ower disk |ock shaft 156. If signal -
52 D.LOCK is low (L), indicating that |ower disk |lock shaft 156 is at the
I"ock position, control i
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. passes to step S73 where controller 300 noves stocker 1011 to position
POS. m (Recall that m indicates the E/L key pressed). Thus, for exanple, if
E/L key 4 is pressed, stocker 1011 is noved to position POS(4). Once
stocker 1011 has been brought to the specified position, controller 300
sets internal nenory variable n (which indicates the current stocker
position) equal to'm At stdB/&75 controller 300 checks to see if
D.FLAGn) is 1 to confirmwhether a disk is at position POS(n). If
D. FLAGn) is 1, indicating that there is a disk in position n of stocker
1011, controller 300 proceeds to steps S86-S92 (described above) whereupon

1oading plates 81lL, and 81R are fromthe o sition PCS. 4 to the
support position POSN3 (or posttio .2 for _gnall-di ter disks), and
disk D, d is brought to~the_gHfect pppiti ' :
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1 f, at step S75, D.FLAGn) is 0, controller 300 noves |oading plates 81L
and 81R from open position POS. 4 to disk receiving position POS.1 in steps
S76-S79. At step S76, controller 300 sets signal FRONT to high (H),
whereupon timng pulley 15 starts rotating clockw se noving timng pulley
15, and | oading rack 81L, along rack nenber 87. At step S77, controller
300 begins counting signal L. PULSE. 49M#% rol | 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 |loading plates 81L and 81R to nove nedially
together. As |oading plates 81L and 81R cl ose, spring 128 brings cl anper

hol ders 77L and 77R(together ‘so cl anper su mechani sm 1010 . .
supports flange 115AN \Wen theount UGWN cating that
| oadi ng pl ates 81L and e arrived afa~position jusN short of disk

receiving position §
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PCS. &, . control passes to step S79. At step S79, signal FRONT and signal
REAR are set to high (H) for 50 nmsec, electromagnetically braking notor
250. In steps S80-S84, controller 300 noves sliding plate 75 from
position UP-2 to position DOMN-2. The details of this operation are
simlar to the operation in-steps S5203gp, described above, therefore, the
details are not :
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.53 repeated. Note that even though the result of the operation of steps
S80-S84 is to nove fromUP-2 to DOM-2, while that of steps S52-S56 is to
move from UP-1 to DOM-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 r ns to the main routine. - In step S72, if.D.LOCK is
high (H), ind ing that | ower disk51/84k shaft 156 is not at the |ock
position, con |l er 300 proceeds to step S110. As descri bed above, this
situation‘in es misalignnment of the disk because, if the disk is nat
accurately posgtioned, ‘| ower disk |ock shaft 156 is bl ocked by the disk. As
descri bed abovl, the correction nechanismfor this condition is to .-
transport th msk to a position where shutter 120 is opened and then
noving it in again until the reference position, at which shutter 120
just cl oses, eached. Disk D,d is then noved again to the stock
position. At step S110, controll er 300 checks the nunber of retry attenpts

made. In steps S11-S117, -operfxdis i@Qent| cal those in steps S86-S92 are

carried dpit, wt GgﬁngEE)pl nd R b@ng noved fromthe gpen
position |POS. 4t osijtijo .3 (f lfar ge di sks or POCS. 2||smal |_
di sks). en, Y n== FH8 \)/ — ©

(2-NMoaQ
N\

V.91
b e |

1S1—
WOT~_

1101



e
S122,» operations identical to those in steps S93-S97 are carried out, wth
sliding plate 75 being noved from position UP-2 to position DOMN-1, and
optical nmechanism 1006 and | ower disk | ock shaft 156 being noved to the
down position and the unlock position, respectively. In steps S
123-S132, controller 300 foll ows a ﬁﬂfedure that is simlar to steps S57
and S26-S34 where disk D, d is broug Yo 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 snmall_
di sks). This procedure is as follows. First, at step S 123, controller 300
sets signal FRONT to high (H), starting disk transfer nechani 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 |ow (L), indicating the disk
has pushed shutter 120 open. At step S125, controller 300 sets signal FRONT
to low (L) _
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i 54 and signal REAR to high (H) to begin noving disk D, d rearward. Contro
then | oops through step S126 until signal S.CLOSE changes to. high (H)
“again, indicating that shutter 120 has just closed in response to the
movenent of disk D, d. After signal S.CLOSE goes high (H), controller 300
begi ns counting signal L. PULSE at step S 127. Controller 300 checks
S.FLAG n) at step S128 and if it is53/84 ndicating a small disk, the val ue
200 is stored in internal variable SET at step S130, otherw se, ‘the val ue
160 is stored in SET. Control |oops through step S131 until the count val ue
reaches the value of SET indicating the disk has reached the stock

- position. -At step S132, controller 300 sets signal FRONT and.signal REAR
to high (H for 50 nsec, electromagnetically braking notor 250. In
steps S 133-'S 137, controller 300 noves sliding plate 75 from position
DOMN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H. Control |oops through step S134 until signal P . REF goes
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ilow (L) as sliding plate 75 noves rightwardly. When signal P . REF goes .| ow
(L), controller 300 begins counting signal P. PULSE at step S 135. Control
| oops through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S
137. At step S137, signal P.UP and sigygal P. DO are set to high (H for 50
nsec, electromagnetically braking notor 251. St eps S138-S142 perform
t he sane operations as steps S45-S49 in which controller 300 noves | oading

. 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, '
control l er 300 passes to step S72 where D.LOCK is checked. If .the disk .lack
error occurs after the retry operation described above is repeated three
times, controller 300 proceeds fromstep S110 in Fig. 74 to step S86 in
Fig. 72 and Disk D, d is brought to the eject position. When an E/L
key is entered during stand-by node, a disk, in the storage |ocation ' '
corresponding to the E/L key pressed, is retrieved and brought to the
pl ayback position. For exanmple, if E/L key 1 is pressed in stand-by
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i55 node, controller 300 sets constant mto 1 at step S14 as descri bed
above. Controller 300 then proceeds to step S70 (Fig. 72) to step S150
(Fig. 75), where MFLAG is checked. If MFLAGis set to STAND-BY, as in

" this case, controller 300 proceeds to step S151. If mand n are identical,
I ndicating the current stocker p05|t|on corresponds to the E/L key pressed
control passes fromstep S151 to st&®/852. Steps S152-S157, performthe
same operations as steps S86-S92. Therefore, in steps S 152-S157, |oading
pl ates 81L and 81R are noved from open position PCS.4 to a position jUSL
short of support position POS.3 (for |large disks, or PCS. 2 for smal |
di sks). Control then passes to step S158. .
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Steps S 158-S 162, performthe sanme operations as steps S52-S56 and the
details are, therefore, not repeated. Thus, in steps S158-S162, controller
300 noves sliding plate 75 fromposition UP-2 to position DOMNN-2. In steps
S163- 166, controller 300 brings disk D, fromthe playback position, to the
ej ect position followi.ng a procedure idem6ygal 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 o0
step S170 (Fig. 76). Steps S170-S210 perform the sanme operations as steps
S111-S142. Thus, |oading plates 81L and 81R are noved from open position -
PCS.4 to a position just short of support position PCS.3 (for |arge disks,
PCS. 2 for small-di-ameter disks); sliding plate 75 is noved from position
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 DOMN-1 to
position UP-2; and |oading plates 81L and 81R are noved to the open
position PCS. 4. Controller 300 then proceeds to step S72 (Fig. 72). From
step S72, operation proceeds through steps S73-S92 where stocker 1011 is-
nmoved to POS(m and | oadi ng pl cl ose around the disk.
Control proceeds to S93 throug : £ =l ng plate 75 is noved from
UP-2 to DOAN-1 | owering |ower d b6 to unl ock
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156 the disk and | owering optical nechanism 1006 to clear the way for
movenent of the disk. In steps S98-S109, the disk is noved to the eject
position and |l ower disk |ock shaft 156 | ocked again. Then control returns:
to the main routine. Referring to Figs. 72-79, when one of the E/L
keys is pressed while the disk playersj/gsin the EJECT node (M FLAG =
EJECT), controller 300 sets nenory variable mequal to a val ue
corresponding the E/L key pressed.
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iFor exanple, if E/L key 3 is pressed (step S7), the value 3 is stored in
internal nenory variable m(step S16). Controller 300 then proceeds from
the main control flow diagramto step S220 in Fig. 78 via step S70 of Fig.
72 and step S150 of Fig. 75. At step S220, the status of MFLAG is checked.
In this case, M FLAG = EJECT, so con&ggh to proceeds to step S221. At step
S221 control branches step S20 if the values of mand n are the sane, '
i ndi cating that the E/L key pressed corresponds to the current stocker
position. In steps S20-S40 to S41-S50, disk D, d is brought .fromthe eject
position to the playback position, clanped, l.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 val ues
for mand n are not identical, controller 300 proceeds through steps

S222- S236, which performthe sane operations as steps S20-S34 descri bed
earlier. That is, in steps S222-S236, disk D, d is brought fromthe eject
position to the playback position. In steps S237-S240, controllrer 300 noves
sliding plate 75 from position DOM-2 to position DOM-1 as fol |l ows. 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 coﬁ%tl al IPULSE. Control |oops through
step S107 until the count valu@ re At cating sliding plate 75 .
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+has arrived at position DONN-1. At step S240, signal P.UP and signal P. DOMNN
are set high (H) for 50 nsec, electromagnetically braking notor 251. As a
result of sliding plate 75 being noved to position DOAN-1,. | ower

57 disk loek shaft 156 is in the unlock positi.on, permtting disk D, d to
be noved to the stock position. 59/84 Steps S241-S260 performthe sane
functions as steps S182-S210
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descr'i bed above. That is, controller 300 noves disk D, d, fromthe playback
position to the stock position; sliding plate 75 fron1p05|t|on DOM-1 to
position UP-2; and | oading plates 81L and 81R to open position PCS. 4.
.Control then passes to step S72 (Fig. 72). Fromstep S72, operation
proceeds through steps S73-S92 where sfgogker 1011 is aned to-POS(m and
| oadi ng pl ates 81L and 81R cl osed around the disk. Then control proceeds to
steps S93 through S197 where sliding plate 75 is noved fromUP-2 to DOMN-1
| owering disk | ock shaft 156 to unlock the disk and | owering opti cal -
mechani sm 1006 to clear the way for novepent. of the disk. Then, in steps
.S98-S109, the disk is noved to the ej edi2bosition and | ower disk |ock shaft
156 | ocked again. Finally contrﬁElﬁEt ns to the main routine. When
an externally conne2B8Bd conput er /303 Flg,fﬂj) sends a .read comrand,
control proceeds from NEpdhh to in the mai n routine shown in Fig.
68. The various necfppiAs 8 e=e=tontyehlqd , bed above, to bring the
selected disk D,-d to ‘QQIW S.TVII'-TG t -m---m €. stand- by node .
. . A Q), -_. AW
AN) AN speci fi %Hl is sent to signal
) ON t 308. read signal generated by

a‘“procesm ng circuit 307 via RF anp
! aving, error correction and other
med, 1208 signal is sent to external ly connect ed

proce55|ng circuit Z/a
optical pickup anp.

309. After EFM denodu
usual operations ark” per
-conputer 303 via




‘intefface circuit 302. Once the reading of the specified file is conplete,
controll er 300 stops signal processing circuit 307 and servo circuit 308..
M FLAG is then set again to STAND-BY and controller 300 returns to the main

routine. _ Referring to Figs. 68, 80, and 81, if, while in stand-by
node, controller 300 does not receiv§bﬁmread command from conputer 303 for
a prescribed interval, for exanple, . m nutes, then controller 300
proceeds o 58
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¥ronfstep S10 to step S19 to step S270 (Fig. 80). Steps S270-S301, perform
t he sane operations as steps S111-S142, described above. Thus, | oadi ng '
pl ates 81L and 81R are noved from open position POCS.4 to a position-just
short of support position PGCS. 3 (for Iarge di sks, or position PCS. 2 for
smal | -di ameter disks); sliding plate / Iy S noved from position UP-2 to
position DOMWN-1; disk D, d, is brough Pronlthe pl ayback position, to the
stock position; sliding plate 75 is brought fromposition DOMWW-1 to
position UP-2; and |oading plates 81L and 81R are noved .to open p05|t|on
POS. 4. Control branches fromstep S302 to sféi S303 if signal D.LOCK is Tow
(L) I'n step S303, MFLAG is set to’ ii?ﬁﬁ at ep S303. Control. then returns
to the main routine. | f S|gn

at step S302, indicating it ' gneg 8®hen controller 300

proceeds to step S304 (Fig. “4E : controll.er 300 noves
the disk toward the froh20Mn/7 L. e andthen returns it to a
poi nt where shutterDl20 cl & : ~~¢: { -by-ﬂn-s ering the di sk again.
The di sk is then_brought agakgr : ST 0% [ Control ler 300

. O 1-1-"|-s %*‘I‘S checked agai n.

returns to step S362—showi—
The details of the oper
the operations perforned’in

@k' gsﬁgps S304- S336 are identical ™t
4 scri bed above, so the
descrlptlon is omtted nge—///' ' '




"
'Refefring to Fig. 83, a second enbodi ment of a support for timng belt 14
provi des snoot her operation. An endless teflon sheet 400 having a | ow
friction coefficient is wapped around the peripheral surface of a guide
wal | 10D, which supports timng belt 14. Thus, when timng belt 14 is
revol ved, teflon sheet 400 |ubricatest¥B& adjacent sliding surfaces of
timng belt 14 and guide wall .10D. This provi des snoot her sliding conpared
to direct contact between timng belt 14 and guide wall 10D. OF course, the
teflon sheet can be made from another nmaterial having a low friction -
coefficient. Referring to B®ig. 84, a-third enbodi mrent of drive-side
di sk guide 1Q02, .al so provides lo@ friction support for timng belt 14. In

this enmbodi nent, snagl-dianeterwrﬁlle[s 401 alternate wth |arge-dianeter
rollers 402 on the u = ® ] : ] '
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59 inside of timing belt 14. The rollers are supported on shafts 403.
Inward flexure of timng belt 14 could also be effectively prevented by
using just small-dianeter -rollers 401, but such an arrangenent has poor
potential froma production cost standpoint. By using large rollers and
smal | rollers in an alternating pattgipgg it is possible to achieve nearly
the sane result with fewer corrggnents, t hereby reduci ng production cost
while effectively preventing ingard - flexure of timng belt 14.

Referring to Fig. 85, Ja fourth grrﬂloci merft iof drjve-pitle df sk guide 1002 _
al so provides |owfriletioo.supporit fof_tidingibelt J4i In| this enbodiment,
the distances,betwben [shafts 403 toff rolll e made s!"ral ler than the
di aneter of rollers 441l. Thus, rfolil §rs 401 over| ' !
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‘each’other. This decreases the interval between support points (the points

~of contact between rollers 401 and the inside surface of timng belt 14)

t hereby i nproving the support and straightness of timng belt -14.
Referring to Fig. 86, although the enbodi nent of the invention described
above is a horizontal configuration in which CDs are inserted, stored,

~and transported with their recordi 8&urfaces horizontal, an alternative
enbodi ment could be a vertical configuration. In a vertical configuration,
timng belt 14 would be optinmally | ocated on the upper side, and disk D
woul d be inserted frominsertion aperture 1A in front panel 1. Disk D would
then rotate: with its top noving toward the back of the disk player as it
is fed and rotated. ghis would provide a natural,feel to the user as
opposed to having.tggpush t he botton1g? f-ast er tqu the top

o e
AW Y W0 ~m b 0 0 0
3 A28 =/ AR T/ 32% -
9' 5% MUlEIE 5% |l %3 LB
2 EE [ d “c g G hila2
\ 13 o 7 o
Qo
b
N~
SR B s S i s
- L ]
50 L () 3EEE  ay
— N 4 L E
™M
7 [~ \l—v ™M
4 |

3094

L

303




of the CD.

ML653- 52

End of Detail

ed Description Section

Al though.in the enbodi ments described above the disk transport
mechani sm of the present invention is enployed in a di'sk changer-type

- 66/84

TO JOB LOAD
: (F16-69)

.FLAG=EVECT >
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D.FLAG(n)=0 211
‘ .
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N m=1
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blayér, It is'éonsjdered clear fromthe present specification that the

I nvention 5 may be applied to single disk players as well. Such
enbodi ments are considered to be within the scope of the present

i nvention. I n addi tion, although in the enbodi ments-

descri bed above the disk is e7pgated and transferred by a transport
mechani sm having a belt on one’side and a fixed guide on the

ot her, the present invention can be applied to 10 enbodi nents in
which two parallel running belts are enployed. Such enbodi nent s

are considered to be within the scope of the present invention.

I n addi tion, .although in the enbodi nents described above the disk
gui des nove equally and oppositely when a disk is inserted, it (s clear ~
from ‘the present specification that the present invention can be
applied to 15 . C IPABedt s in which one. guide is fixed or novable to a
di fferent degree le—t-han the s h_enbodi nent e considered
to be withinfthe e—di "?"rﬁ‘é‘?‘ﬁ)”r“éi’é‘ﬁt i nventi oh 535 -

I n addition, |al t hughREMHhe -ehbodi nents descrli bdd abewes t he |d}ive

belt is a togth T bel t her kinds of |b TEyYs| coul d be
used 20 W 0 § , for exanplela X—b S36u | ey. Such
enbodi ments are . dered to be withi eP REBp¢_ OP>tfme present

i nvention. : I n ition, althoygh in _g7ed§odinent,
the drive belfft is dr when the di gk g | t® cl ear the
drive belt ffom tke S23 COUNT P.PULSE | |

DOWN-2

5 S.FLAG(n)=1
]

' D.FLAG(n)=1 S24

! :
REAR-L.FRONT-H | O2°

S27
TO B(FIG-71)=—-]

IN POS. TO PLAY POS.

UP-1 TO DOWN-2

N s33 ) . Y¥ SS6
BRAKE CONTROL
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.
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‘possitbl e systens can be enployed with the present invention. For exanpl e,

25 ‘a sel ectabl e connection can be used to selectively transfer drive

force from the motor to the pulley that drives the drive belt to

t he di sengagi ng nmeans that noves the drive belt away from'the disk
edge. This would allow the aéhMe belt to be cleared fromthe disk

W t hout simultaneously driving the . drive belt.

61 In addition, although in the enbodiments described above, the

drive- = . . _
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si de and fixed disk transfer gui des are urged together by a spring, it is

al so possible to inplenent the present -invention with a systemin which the
gui des are noved respective positions and | ocked. In such a case,

sufficient pressure could be applied against the edge of the disk, to _
engage the edge, by springs |ocated i68/84e or both guides or by resilience
in the support structure of the guides. Such enbodi nents are considered to
be within the scope of the present. invention. I n addition, although
in the enbodi nents descri bed above, the notor that drives the drive belt is
mounted on the chassis, it is possible to inplenent the _present invention
with a notor that noves with the disk guide. In that case, instead of an
extensi bl e transnission, the notor would drive the gear on the tining ~~
pul l ey through a fixed transmission or directly. In other respects the
desi gn woul d be operably simlar the enbodi nents descri bed above. Such:
enbodi ments are considered to-be within the scope of the present invention.
In addition, although in the enbodi nents described above, the gear on the
timng pulley engages a rack on the chassis, it is possible to reverse the
rel ati onship and place a rack on the drive-side disk guide and use a gear
on the chassis. In that case a ge&ROMB(FISe6g)r ovi ded on the fixed end of the

extensible transm ssion to gggage t he § ack on-fhe di sk guide. The benefit
of < P.DHN=H
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‘using the sanme motor for separating the disk guides and driving-the disk
transport neans can thus be-achi eved. Such enbodi nents are considered to be
within the scope of the present invention. o Havi ng descri bed
preferred enbodi nents of the invention with reference to the acconpanying
drawings, it is to be understood thq%/gﬂe i nvention is not limted to those
preci se enbodi nents, and that various' changes and nodifications nay be
effected therein by one skilled in the art wi thout departing fromthe scope
or spirit of the invention as defined in the appended cl ai ns. _
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"What 'i's claimed is: 1. A di sk transfer device, conprising:

a chassis; fist and second positions of 'said disk transfer device;
means for conveying including first and second gui des; said first
gui de havi ng neans for conveying said disk fromsaid first position to said
second position; means for st?a%)‘{ti ng said di sk between said first
and second gui des when said first and™” second guides are held at a first
di stance of separation between said first and second gui des; nmeans
for holding said first and second guides at said first distance of
separ ati on; FROM C(F16-72) ' '
T S93
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neans for separating said first and second guides a further distance apart

than said first
first and second guides are separated further

di st ance;

means for

separation between said first and second gui des;
for driving said neans for sep /%ratlng and sai d neans for
first nmeans for dr|V|neg connecting said output with

out put ,

conveyi ng;

sai d nmeans for conveying;
drivingly connect

2.

a notor,

rel easing said disk when said
than first distance of

havi ng an

in
A devi ce 550'1'%’

and
said output mnth said nmeans for

Eﬂﬁﬂﬁ?l

second neans for selectively

separ at i ng.
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said disk has one of at |east two substantially different dianeters; and
said further distance is greater than either of said at |east two

di anet ers. 3. A device as in claim1, further conprising:
said neans for conveying including a rotating el ement connected to
: - 73/84
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63" one of said first disk guide and said chassis; a gear drivingly
coupled to said rotating el enent; said rotating el enent bei ng one of
connected to and connectable to a gear; sai d neans for separating
including a rack on another of said first disk guide and said chassis; and
sai d nmeans for selectively drivingl y4&hnecting including neans for

sel ectively .positioning said rack in a position to engage said gear.

4. A device as in claim 3, wherein: said rack is pivotably nounted
on said another of said first duagMgi%ﬁg d said chassis; . said rack
havi ng a | ongi tudi nal axis; ck being pivotable in an arc -
whose tangents are perpendicular to paid |ongitudinal axis; and said
means for selectively engadi ng &1 7@’ pivoting said rack.
5. A device as in claim4, jwh i ¥ megns for conveying incl udes:
first and second pul |l eys rqtat yartache sﬁg7faid first disk guide;
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éaid'rotatfng el ement being said first pulley; and a belt revolvably

supported by said first and second pull eys. - 6. A device as in claim
5, wherein said gear is fixedly connected to said first pulley. 7. A
di sk transferring device for transferring a di sk having an edge between '
first and second positions of a di sk791Bayer, conprising: a chassis;

first and second di sk gui des connected to said chassis, each having neans
for supporting a disk between said first and second di sk gui des; _
first and second supports on said first disk guide, one of said first and
second supports being a pulley; said first disk guide having a '

revol ving belt, supported between sai.d- ) .
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64 first and second supports: said revolving belt having a
| ongi t udi nal spanning portion between said first and second supports;
said belt having an outside face for engaging said edge of said disk and an

i nsi de face opposite said outside face; " .. means for urging said disk
edge agai nst said outside face, whergpygssaid disk is nmoved when said
revolving belt is revol ved;. _a gear rotatably nmounted on one of said
first disk guide and said chassis; a rack on another of said first

di sk gui de and sai d chassis; ' ey for drivingly connecting said_
pulley to said gear; and Hﬁ%éﬁgﬁ?2$)selectively engagi ng said rack"
with said gear. 8. A device ap in claim?7, wherein: . sai d rack
i s pivotably nounted on said anot hg

saigiédst di sk gui de
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and Sai d chassis; sai d rack having a |ongitudinal axis; sai d
rack being pivotable in an arc whose tangents are perpendicular to said
| ongi tudi nal axis; and said neans for selectively engaging includes
means for pivoting said rack. 9. A disk transferring device for
transferring a disk froman insertigglgpsitron of said device to a
destination position of said device, conprising: .a chassi s; a
support havi ng a di sk-engagi ng el enent novably connected thereto;
sai d support being novably connected to said chassis; said ~.
di sk- engagi ng el enent havi ng nmeans for engagi ng said di sk when sai d support
Is in afirst position relative to said chassis-and for releasing said .disk
when said support is in a second position relative to said chassis;
means for inserting said disk at said insertion position; means for
movi ng sai d di sk- engmai M@ielAyent relative to said support
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65 ' vhen said support is in said first position and said disk is in said
I nsertion position, said noving being effective to transport said disk to

sai d destination position; means for shifting said support fromsaid
first position to said second position; a notor on one of said
support and said chassis; sai tor being drivingly coupled to said
di sk- engagi ng el enent; said nedns for shifting including a shifting
el enent connected to said support and drivably coupled to said

di sk-engagi ng el enent; and sai d neans for shifting including neans

on said chassis for selectably
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engadi ng said shifting el enent to shift said support fromsaid first

position to said second position.
i s on said.chassis;

wher ei n:

drivingly coupled to said disk-engagin
11. A device as7?

transm ssi on.

sai d not or

10. A devic
and

e as in claimy, _
said notor is-

el enent by an extensible
4cl ai m 10, wherein said extensible

means i ncludes a pair of elenments |inked by a hinge,

transm ssion gears rotatably nounted on said each of said el enents,

trains being drivingly connected at said hinge.
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12.* * A device as in claim11l, wherein: sai d di sk-engagi ng el enent
Is a belt, revol vably supported on said support; said belt is
revol vably supported on a pair of pulleys; said neans for

sel ectably engagi ng includes a rack novably connected to said chassis;
said shifting elenent is a pinion qﬁﬁ§4connected to one of said pair and
positioned to be neshable with said’rack; and said nmeans for

sel ectably engaging is effective to selectably nesh said rack with said

pi ni on gear. 13. A device as in claim10, wherein: said
di sk-engagi ng elenent is a belt, revolvably supported on said support; '

H1T-14B
114

,,/‘IOD

15A

- FIG-82



said belt is revol vably supported on a pair of pulleys; : said
shifting elenent is a pinion gear connected to one of said pair;

sai d nmeans for selectably engaging includes a rack novably connected to
said chassis to selectably mesh said rack with said pinion gear; and

a pinion gear is coaxially connectedgifhgnm d drive gear to nesh with a oné
of said transm ssion gears. A device as in claim?9, further
conpri si ng: nmeans for detectlng an arrival of said disk at said-
destination position; and . sai d neans for selectively engaging

shifting said support fromsaid first position to said
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second position responsively to said neans for detecting.
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