DLSK*»TRANSPCRT I NG DEVI CE BACK ' THE INVENTION .~ { The pt
0\ s/k transporting device that aecepts |-arge and

such as CDs, threugh an inserition aperture and transfers 't
Japanese utili

I‘E’I entlon' rel‘at-es to:a di

&mal i ..di sks,

to prescrnbed positions for storage and pl ayback.

ent

i

nodel pubflcatlon no. 60-106250, Japanese utility nodel 61-24851, Japanese
Iald open publlcatlon no. 2-7263 and cher

] f | 1 )
\ '; DISK TRANSPORTING DEVICE

4

BACKGROUND OF THE INVENTION

The present invention relates to a disk transporting device that accepts
large and small disks_, such as CDs, through an insertion aperture and transfers
them to prescribed positions for_. storage and playback.

Japanese utility model publication no. 60-106250, Japanese utility

- model 61-24851, Japanese laid-open publication no. 2-7263 and other

references describe disk players, each of which employs a pair of endless

tractor drive belts to transfer the disk between an eject position and a playback

. position. In these devices, the drive belts are supported at remote points to

form oblong loops with taut spanning portions of the belts pesitioned on either
side of, and parallel to, a disk transfer path. The disk inserted between the
belts is frictionally engaged by the drive belts at opposite points on its edge
and pulled along when the drive belt is revolved. The distance separating the
spanning portions of the belts must be roughly equal to the diameter of the
disk so that the disk may be inserted between the belts and carried along when
the belts are revolved. To avoid interfering with the rotation of the disk when
it is played back, the drive belts are separated by distance greater than the disk
diameter so the belts clear the disk completely.

‘There are two standard size formats for compact disks, the réqording
media containing optically encoded data. These are 8 cm and 12 cm. Prior art
devices employing belt drive systems, such as those described above, are

capable of transporting only one type of disk because of the great difference

- in separation between the drive belts required to accommodate the different

sized disks.



ref erences describe di sk players,. each of mhlch enploys a palr of endless .-
tyactor drive-belts to transfer the di sk bétween. an“eject ~position and a
ﬁiayback position. In these devices, the drive belt§ are supported at
renmote points to form oblong | oops mnth taut spanning portions of the belts
positioned on either side of, and paralle[ to, a disk transfer path. The

di sk inserted between the belts is frictionally engaged by the drive belts
at opposite points on its edge and pulled al ong when the drive belt is _
revol ved. The distance separating the spanning portions of the belts nust
be roughly equal to the dianmeter of th2 disk so that the disk may be

I nserted between the belts and carried al ong when the belts are revol ved.

To avoi d i nt OBJEATHAND SUMMARYOFCTHEINVENTION when it i s played back,
‘the drive belts are separated by distance greater than the disk diameter so
the belts clear the disk conpletely. There are two standard size

formats for corrpaﬁqs ﬁié‘(fji‘éct& E‘ﬁ@fﬁﬁ gg?@d&\ﬁecglgr%%bp@cﬂgopﬂ{%&%ﬁ | y encoded

data. These are 8.cm an drive
systens, sudit.as those descri bed above, are capabl e of transporting only

one type of disk aus of .t at, di f.ference arati on between the
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variably sized disks. -

It is still another object of the present invention to provide a disk
transporter that is compact and which uses a minimum of individual
components.
| It is still another object of the present invention to provide a disk
transporter that includes a pair of disk guides, initially separated by a distance

- smaller than the diameter of the disk, and which separate to a distance equal
to the diameter of the disk to support the disk between them, and separate _a
further when the disk is transported to the playback position to clear the disk
for playback.

It is still another object of the present invention to provxde a disk
transporter that uses a separation distance of disk supports to measure a size
of the disk and which uses the size information to compute absolute position
using movement of the relative to a disk size-dependent registration position.

Briefly, a compact disk player/changer for compact disks fits within the
standard half-height disk drive form factor for computer peripherals. A disk,
either a 5-1/4-inch or 3-1/2 inch in size, is inserted through an aperture and
supported, at opposite contact points on its edge, between laterally movable
leff and right-side disk guides. The disk’s left side contacts a belt revolved on
the left-side disk guide. The disk’s right sidé contacts a fixed wall on the right-
side disk guide. The belt slides along a rigid wall that prevents bbwing from
pressure exerted by the disk’s edge. Thus, the right-side disk guide presents
a flat movable wall that rolls the disk into the disk player along the fixed wall.
The left and right-side disk guides move laterally to accommodate the disk as
it is inserted. The spacing between the disk guides, once the disk is fully



2 OBJECTS AND SUMMVARY OF THE | NVENTI ON It is an he_
| gvention to overcone the drawbacks of the prior art. ?ms%ﬁff Lé‘é%ﬁm
anot her object of the invention to provide a drive systemfqr_varra Fv

si zed di sks. It is still another object of the present invention to
provide a disk transporter that is conpact and which uses a m ni mum of

. Indivi du"silllpp%gtgﬁ e néesﬁ' the disk guides, is detected by a controller to determine the size of the disk.

The position of the disk at insertion is accurately registered by the closing of a flap at the
entrance of the front aperture. The position of the belt is detected by a rotational encoder on-a
pulley that supports one end of the belt. The disk size and registration position are used with
belt position information to position the disk accurately irrespective of the disk size.

According to an embodiment of the present invention, there is described, a ;lisk
transporting device for transporting a disk, with an edge, from an insertion position to a first
position of the device, compnsmg first and second disk transfer guides movably supported in
a disk reader and initially separated by a firsf distance, the ﬁrst. disk transfer guide including
first means for engaging a first portion of the edge, the second disk transfer guide including
second means for engaging a second portion of the edge, means for separating the first and
second disk transfer guides a further distance apart than the first distance in response to an
insertion of the disk between the first and second disk transfer guides, the further distance
apart being a support distance sufficient to receive the disk between the first and second disk
transfer guides, at least one of the first and second disk transfer guides including drive means
for moving the disk along the first and second disk transfer guides responsively to the
separating and the drive means including means for transporting the disk from the insertion
position to the first position responsively to the separating.

According to another embodiment of the present invention, there is described, a device
for transporting a disk with a disk size and an edge from an insertion position to a first
position of the device, comprising: a disk transfer guide, means for movably supporting the
disk transfer guide, means for holding the disk transfer guide in a receiving position in
preparation for receiving the disk, the disk transfer guide including one of a first means for
engaging the edge at a first point thereof and a second means for engaging the edge at a second
point thereof, another of the first and second means for engaging positionéd opposite the disk

transfer guide, the first and second




It i8> still- another obj ect of t he pr esent. |nvent|on to prOV|de a dISk

tgansporter that:includes a pair of.disk guides, |n|t|ally separ at ed by a

di stance snaller than the dianeter of the disk, and which separate to a

di stance equal to the dianeter of the disk to support the disk between

them and separate further when the disk is transported:to the playback

positicon to clear the disk for playback. It is still another object

of the present invention to provide a disk transporter that uses a

separation distance of disk supports to neasure a size of the disk and

whi ch uses the-size information to conpute absol ute position using novenent

of the relative to a disk size-dependent registration position.
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and second means for engaging whereby the disk edge positively engages the
first and second means for engaging, first means for detecting the shifting,
whereby the insertion is detected, the first and second longitudinal surfaces
having respective longitudinal axes and extending at least from the insertion
position to the first position, drive means for moving at least one of the first
and second longitudinal surfaces along the longitudinal axis thereof, whereby
the disk is transported from the insertion position to the first position and the
drive means being résponsive to the first means for detecting.

According to still another embodiment of the present invention, there
is described, a disk transporting device for transporting a disk, having‘ a disk
size and an edge, from an insertion position to a first position of the device,
comprising: fnsf and second disk transfer guides, means for movably
supporting the first disk transfer guide, means for holding the first disk
transfer guide in a receiving position prior to an insertion of the disk, the first
disk transfer guide including first means for engaging the edge at a first point
of the edge, the second disk transfer guide including second means for
engaging the edge at a second point of the edge, engagement of the edge by
the first and second means for engaging being effective to support the disk at
the first and second points between the.ﬁrst and second means for engaging,
means for inserting the disk, from outside the device, between the first and
second means for engaging, whereby the first disk transfer guide is shifted to

one side, an amount of the shifting being dependent on the disk size, first



3 supported between the disk guides, is detected by a controller to
determ ne the size of the disk. The position of the disk at insertion is
accurately registered by the closing of a flap at the entrance of the
front aperture. The position of the belt is detected by a rotational
encoder on a pulley that supports one end of the belt. The disk size and
registration position are used with belt position information to position

the dis kmg oxahgtleXtingi i géc?l?r%tnicé/ Sf ﬂxfe §: d,i v%liferél;yzt‘fle insertion is indicated, the first | ,
disk transfer guide including drive means for moving the first means for engaging so that the
disk travels along the second disk transfer guide from the insertion position to the first position
and the drive means being responsive to the first means lfor detecting.

According to still another embodiment of the present invention, there is described, a
disk transporting device, comprising: a chassis, a pair of disk guides with respective
longitudinal surfaces that face each other, the surfaces having respective parallel longitudinal
axes parallel to one another - _

the disk having one of first and second substantially different diameters and an edge,
means for urging the disk guides toward each other to grip the disk, therebetween, by the
edge, means for moving at least one of the surfaces along the longitudinal axis of the at least
one of the surfaces whereby the disk gripped between the surfaces is transported, the pair of
disk guides being connected to the chassis, at ieast one of the pair being movably connected to
the chassis, so that the facing surfaces are held apart by a receiving distance less than a smaller
of the two diameters when no disk is gripped therebetween, the facing surfaces being separated
by a first distance when the disk is gripped therebetween and the disk has the first diameter
and by a second distance when the disk is_gripped therebetween and the disk has the second
diameter, enéoder means for indicating a change in separaﬁon of the surfaces from the
receiving distance to one of the first and second distances and the means for moving being
responsive to the means for indicating.

According to still another embodiment of the present invention, there is described, a
disk transfer device, comprising: a chassis, first and second disk guides connected to the
chassis, at least one of the first and second disk guides being movably connected to the
chassis, means for urging t1_1e at least one of the first and second disk guides toward the other
of the first and second disk guides, the first and second disk guides having means for receiving
and supporting a disk therebetween by forcing the at least one of the first and



According to an enbodi ment of the present invention, there is described a
di sk transporting device for transporting a disk, with an edge, froman
insertion position to a first position of said device, conprising: first
and second di sk transfer guides novably supported in a disk reader and
initially separated by a first distance; said first disk transfer guide
I ncluding first neans for engaging a firgt portion of said edge; said
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sufficient “to recéive said disk between said first and second di sk

t r ansf ergegondi@isk gaidek and meaneforfacnmting the means for moving responsively to the means

for detecting.
Brief Description of the Drawings

Fig. 1 is an exploded view of a main chassis of a disk player.

Fig. 2 is an exploded view of a support mechanism of a disk transfer mechanism, a
clamper support mechanism, a disk clamper, and a disk lock mechanism, all attached to a
loading chassis 80 of the main chassis of Fig. 1.

Fig. 3 is an exploded view of a drive-side disk guide of the disk transfer mechanism of
Fig. 2.

Fig. 4 is an exploded view of a fixed disk guide of the disk transfer mechanism of Fig.

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

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

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

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

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

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

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

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



flrst’and second djsk transfer gui des |nclud|ng drlve neans for nDV|ng sald
di sk al ong "sai.d first -and-second di sk transfer. guides responsively to said
separating; and’sai'd drive nmeans including means for transporting said
disk fromsaid insertion position to said first position responsively to
said separating, said disk transport device further conprising: said first
and second di sk transfer guides including nmeans for supporting said disk

t herebetween at said first position; said first and second di sk transfer

gui des being separated said support distance apart when said disk is at
said first position and supported betgeen said first and second di sk
transfer guides; said diSk having one of at least two substantially

di fferent di amet epij, 13asdt®JﬁewrdftﬁB§rsB&aﬂsfaqne@aﬁﬁnpéfm 33k d dyke of said
at least two substantially different dianeters; and nmeans for detecting

sai d one of Igeeivingpositione substantial ly di fferent dianmeters responsibly to
sal d detecting SaF&. SIHHQ gr&p-%e%& 8P fife disk transfer mechanism of Flg. 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 Fig. 2 in which
a lafge-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.

Fig. 17 isa top-viéw of the disk transfer mechanisrh of Fig. 2 showing
a large-diameter disk released in tﬁe playback position in preparation for -
playing the disk back.

Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk in a store position.

Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a large-diameter
disk being moved from the store pogition to and eject position.

- Pig. 20 is a top-view of the disk transfer mechanism of Fig. 2, with a

small-diameter disk during insertion. -

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

Fig. 22 is a top-view of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the playback position in preparation for
playing the disk back. |

Fig. 23 is a top-view of the disk transfer mechanism of Fig. 2 showmg
a small-diameter disk in a store position.

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.



3a Accordlng t o anot her -enbodi nent- of t he present |nvent|on t here is
described a disk - transporting devi ce for transportlng a -disk, with an
eédge, froman insertion position to'a first position of said device,
conprising: first and second disk transfer guides novably supported in a
di sk reader and initial+y separated by a first distance; said first disk
transfer guide including first neans for engaging a first portion of said
edge; said second disk transfer guide including second neans for engagi ng
a second portion of said edge;

8 -

Fig. 25 is a top-view of the loading plate opening/closing mechanism
with a sliding plate mechanism in a first position. '

Fig. 26 is a top-view of the loading plate opening/closing mechanism
with a sliding plate mechanism in a second position.

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

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

Fig. 29 is a top-view of the loading plate 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 which the damper lock
mechanism remains in a locked position.

Fig. 31 is a top-view of the damper lock mechanism in which the
shdmg plate mechanism is in a second position in which the damper lock
mechanism remains in a locked position.

Fig. 32 is a top-view of the damper lock mechanism in which the
sliding plate mechanism is in a third position in which the damper lock
mechanism remains in a locked position. |

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

Fig. 34 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the first state in which the optical

mechanism is lowered.



means$’ f or sep;ar ating said first and second disk tr é'r;a'sf_er' gui des a further
di stance.apart. .than said first di-stance in response to-an insertion of
sai d di sk between said first and “~'second disk transfer gui des, said further
di stance apart being a support distance sufficient  to receive said disk
between said first and second disk transfer guides; at |east one of said
first and second disk transfer gui-des including drive means for noving said
disk along said first and second di sk transfer guides responsively to said
separating; and said drive nmeans including neans for transporting said
disk fromsaid insertion position to s@id first position responsively to
said separating, wherein: said first means for engaging has a first
engagement surf adtigc B8 dst amgerdlaview  of Séptieall tmétharfiéms sedlicgfinsfepd sai d
drive nmeans includes neans for npving said first engagenment surface
rel ative t o aeghanism whergithgsliding plate mechanism is in the first state in which the
‘optical mechanism is lowered.
Fig. 36 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the-second state in which the optical
mechanism is lowered.
Fig. 37 is a end-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the second state in which the optical
mechanism is lowered.
Fig. 38 is a top-view of optical mechanism 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 transfer mechanism
where the sliding plate mechanism is in the fourth state in which the optical
mechanism is raised.
Fig. 41 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the fourth state in which the optical
'~ mechanism is raised.
Fig. 42 is a top-view of the clamper support mechanism where the
loading plates are in a position for receiving a disk.
Fig. 43 isan end-wise section of the 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 support mechanism where

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



transfer guide... ... " . According to another.enbodi nert. of the present
invention there is _.described a disk- transporting .device for. transporting a
di sk, with an edge;, froman insertion position to a ‘first position of said
devi ce,- conprising: first and second di sk transfer guides novably

supported in a disk reader and initially separated by a.first distance;
said first disk transfer guide including first nmeans for engaging a first
portion of said edge; said second disk transfer guide including second
means for engaging a second portion of said edge; neans for separating
said first and second disk transfer gujgles a further distance apart than
said first distance in response to an insertion of said disk between said

fS Lr st and secondF%’fv H6 is a20pVidw OF ikeSlamper g,pgyfttlﬂ&lhaﬁhgﬁt AiA&liARRT t being a
pport distance surficient™ to receive said disk between said first and
second di sk aftexrthé opticalimbebanisn and aymtablechaye been thised to clamp the disk.
Fig. 47 is an end-wise section of the clampér support mechanism where
optical mechanism and turntable are in the configuration of Fig. 46.
| Fig. 48 is a top-view of the clamper support mechanism after the
clamper has been released.
Fig. 49 is an end-wise section of the clamper s‘upport mechanism in the
configuration of Fig. 48. | -
~ Pig. 50.is an end-wise section showing the clamper support mechanism
after releasing the clamper while no disk is present between the clamper and
the turntable. '
~ Fig. 51 is an end-wise section of the clamper support mechanism after
an attempted disk clamping. of a misaligned disk
.Fig. 52 is a top view of the disk lock mechanism with the sliding plate
mechanism in the first position in which the disks are locked.
Fig. 53 is a side section shobving the disk lock mechanism with the
sliding plate mechanism and the disk lock mechanisms in the position of Fig.
52. .
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 with the sliding plate
mechanism in the third position in which the lock is partly closed.
Fig. 57 is a side section showing the disk lock mechanism. with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56.
.Fig. 58isa tbp view of the disk lock mechanism with the sliding plate
. mechanism in the fourth position in which a disks are locked.
Fig. 59 is a side section showing the disk lock mechanism with the

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



first*and second dISk transfer QU|des |nclud1ng drlve means .for-- nDV|ng sald
di sk along  :.:7: - 3b said
first and second” dlsk transfer gU|des respon5|vely to sald separating; and
said drive neans including nmeans for transporting said-disk fromsaid
insertion position to said first position responsively to said separatlng,
wherein: said first means for engaging includes a bel't having a belt
surface contacting said first portion of ‘said edge; and said nmeans for
transporting includes neans for revolving said belt so that said belt
surface noves al ong 11

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

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

Fig. 62 isa toplview of the disk insertion error prevention mechanism
closed after transport of a disk béyond a flap closure.

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

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

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

Fig. 66 is a timing chart indicating the relative states of the damper
lock mechanism 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 slidiné plate and the state of a signal used to register the sliding
' plate positibn. .

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 procedure.

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

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

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

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

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

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

Fig. 78 is a flowchart of the JOB EJECT procedure.
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Fig. 81 is a flowchart of the JOB STOCK procedure.

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

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

. Fig. 84 is a cross-section of a third embodiment of the dljivé-side, disk
guide. _ _
' Fig. 85 is a cross-section of a fourth embodiment of the drive-side disk
guide. ) _

Fig. 86 is a perspective drawing indicating an alternative embodiment
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 dimensipns' for computer peripherals having a 5-1/4 inch half-height
form factor. Housing 1000 has outer dimensions, 41.5 mm height x 146 mm

width x 209 mm depth. The disk player includes a disk changer that stores

four €D¢ for selective playback. Housing 1000 is generally box-shziped with
four sides, a lower panel, and a top cover 3. A loading chassis 80 is attached
to integral mounting brackets of two sides of main chassis 90 betv}ecn 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 froqt panel of a computer (not shown in
the drawings). . ' 3

A front panel 1 is attached to a front one of the four sides of niain
chassis 90. Front panel 1 has an insertion aperture 1A for receiving and
ejecting disks. Insertion aperture 1A is wider toward its center than at its ends.
The shape of insertion aperture 1A insures that only the edges of disks contact

front panel 1 when disks are inserted and removed. Therefore,’ recording
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econd neans for engaging a second -
said edge; neans for sepaﬁiting said first and second di sk

BJEG’Hpseﬁeéum.rst and second disk
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to receive said dissk between said first and second di'sk tr.ansfer.guides; at
l,east one.of said-“first and:second disk transfer- gygides including drive
reans for noving said disk along said first and second di sk transfer

gui des responsively to said separating; and said drive neans including
means for transporting said disk fromsaid insertion position to said first
position responsively to said separating, said disk transport device

further conprising:

said drive neans including neans for transporting said

di sk, sel ec
direction b
position to
first direc
during a fi
and said se
said disk d

tively, in first and second transport directions, said first
eing a direction of transpoll of said disk fromsaid insertion:

said first position, said second direction being opposite

sai d

t susfacesyof disks are. peevented drpm cortgetingr rontpangbd; eliviaing sai d di sk
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uring Refeexifdo tFiga1SP4( ta digk Gfansfer dnechanism 1001 includes a
drive-side disk guide 1002, slidably mounted on a lower side of loading chassis

- 80 on a left side of housing 1000. A fixed-side disk guide 1003 is slidably

" mounted on the lower side of loading chassis 80 toward a right side of housing

1000. L-shaped loading plates 81L and 81R hang on support pins 17A and 17B

attached to their upper surfaces, respectively. Support pins 17A and 17B pass .

through respective transverse guide grooves 80A and 80B in loading chassis
80. Rings 21A and 21B, at ends of support pins 17A and 17B, respectively,
prevent support pins 17A and 17B from 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, respectivély, thereby permitting fixed and drive-
side disik guides 1003 and 1002, move transversely on the bottom of loading
chassis 80.

Guide rollers 19A and 19B, rotatably mounted on upper surfaces of
loading plates 81L and 81R, travel in guide grooves 80A, 80B in loading
chassis 80. Guide rollers 19A, 19B fit closely within guide grooves 80A, 80B.
Thus, guide rollers 19A and 19B insure accurate alignment of loading plates
81L and 81R throughout their respective ranges of movement. Support pins
17A are shorter thah support pins 17B so that loading plate 81R is guided at
a position closer to loading chassis 80 than loading plate 81L, permitting

" loading plates 81L and 81R to overlap.
| Respective opposing sides of loading plates 811 and 81R have integral
racks 810L and 810R. A pinion gear 85, which rotates on the bottom surface
of loading chassis 80, engages with racks 810L and 810R. When loading plate

81L moves laterally, pinion gear 85 rotates in a direction that forces loading -

plate 81R to move an equal distance m the opposite direction of loading plate

81L. A spring 127 strung between a ring 21B on an upper portion of support
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responsively.to a detection of a

predeterm ned distance-of said second transporting by said neans for
sai d predeterm ned distance being calculated to transport said
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pin 17B of loading plate 81L and pin 21C on an upper surface of loading
chassis 80, urges loading plates 81L and 81R toward each other. _

A bent portion of loading plate 81L forms an integral shutter piece 811
in loading'plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensor 236 on
the front end of loading chassis 80. Disks are supported between fixed and
drive-side disk guides 1003 and 1002. Thus, the mutual spacing of 'ﬁied and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
théy support. Optical sensor 236 is positioned so that the light beam is broken
when a disk of a certain size is supported between timing and friction belts 14

and 12. Referring also to Fig. 65, a signal TN, which is 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 such as Duracon. A
lower surface of upper disk guide 9 forms an upper half of a guide groove 9°,
which guides the edge of the inserted disk on the left side of housing 1000. A
sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface 9A, engages the upper surface of the disk edge. A sloped surface 10A,
running longitudinally on a lower disk guide 10, slopes at a 45-degree angle
in a direction opposite that of sloped surface 9A. A projection 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
gap of 1.3 mm width (H1), between projection 9B and projection 10B, is
slightly wider than the thickness of a disk (1.2 mm) so that the disk edge is
guided precisely. | .

Referring to Fig. 3, a timing pulley 15 rotates on a shaft 16 on a
forward end of upper disk guide 9. Shaft 16 projects through the lower surface
of upper disk guide 9. Another shaft 6 projects upwardly from the upper

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



Accordi ng to.anot her enbodi ment of the present invention there.i's described
a device for-transporting a disk with a disk-siZe and an -edge f.rom an
Pnsertion position to a Tfirst position of the devic¢e, conprising: a disk
transfer guide, nmeans for novably supporting the disk transfer guide,
means for holding the disk transfer guide in a receiving position in
preparation for receiving the disk, the disk transfer guide including one
of a first means for engaging the edge at a first point thereof and a
second nmeans for engaging the edge at a second point thereof, another of
the first and second neans for engagildg positioned opposite the disk
transfer guide, the first and second

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

form a loop with a long axis of the loop being parallel to a direction of
transport of disk D, d. An inside surface of timing belt 14 has teeth or
serrations. Outside 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 gﬁide 1002, fixed-side disk guide 1003
has a disk guide 11.of a resin material having a low friction coefficient. A
guide groove 11’ is formed longitudinally on disk guide 11 to guide fhe 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 pr.ecisely without binding. Priction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end of groove
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E extends. Friction belt 12 has a
high friction coefficient to prevent the rim of the disk from slipping. Ends 12A
of friction belt 12 are Wrapped around belt fixing piece 11F and held in place
by a reinforcement plate 13. Reinforcement plate 13 also supports flat wall
11D to prevent it from bowing 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 bulley 15 to



4. neans for engaging including means for. supporting-the disk, the first
nmeans for “engagi'ng’i ncluding a first longitudinal. $0rface adjacent the edge
at the first point, the second nmeans for engaging including a second

| ongi tudi nal surface adjacent the edge at the second point, the first and
second | ongi tudi nal surfaces being substantially parallel, nmeans for
shifting the disk transfer guide, in response to an insertion of the di sk,
by forcing the disk transfer guide to one side by the edge, an anount of
the shifting being dependent on the disk size, nmeans for urging the first
di sk transfer guide toward the anotherl®f the first and second neans for
engagi ng whereby the di sk edge positively engages the first and second
means for engegety dik irsiderhoasiag 11000.d&fictivhibely 12Hefivéd felitiveg,to Mudirggby t he

insertion is det e the fjrst, and second | ongi tudi nal surfaces_having
respective | BR gﬁ%h ﬁh?re&%slfmnsbpkﬂdi W@}'edlefmg@gtwfm&ntbﬁém%@ft i on

the disk would move toward the left of the device causing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is
determined from the angular displacement of timing pulley 15. The non-linear
-displacement of the disk would make it difficult to determine the fore-aft
| displacement of the disk from the angular displacement of timing pulley 15.
This is so because, wi_th bowing of timing belt 14 and friction in the sliding
supports, the transverse movement of the disk would be a complex function of
fore-aft displacement of timing pulley 15 which would vary with properties of
the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likely to lead to errors in fore-aft position detectioni of the
disk. .
_ Referring momentarily to Fig. 82, timing belt 14 is prevented 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, betwéen disk
guide 9 and disk guide 10, reinforce.s disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents disk guides 9 and 10 from
flexing. A disk protection sheet 23, attached to the top and bottom surfaces of
the rear side of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk guide 9.
| Referring now to Fig. 7, a loading plate open/close mechanism 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive
motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.
Gear 63A on a lower portibn of gear member 63, engages worm gear 253.
Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of shaft 91,
allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably
interconnecting platés 86A and 86B; Timing pulley 15 rotates on shaft 16



position to the- flrst position, ‘drive means for nmoving at | east one of t he
f.irst and second. Iongltudlnal surfaces al ong the longltudlnal axi s thereof,
whereby the disk is transported fromthe inhsertion position to the first
position and the drive nmeans being responsive to the first means for
detecting. According to still another enbodi nent-of the present
invention, there is described, a disk transporting device for transporting
a di sk, having a disk size and an edge, froman insertion position to a
first position of the device, conprising: first and second disk transfer
gui des, neans for novably supporting the first disk transfer guide, neans
for holding the first disk transfer guide i-n a receiving position prior to
an inserti onpmhudhg fdomla distaberid ofspladi 86B. Arpintermedigte ghar 8DC| ristating fi r st

means for en t a first point of the edge, the second disk
transfer gw ?Hg’tggégn@%ﬁ@ﬂ? egﬁya@(ﬁgmﬁeum%é’omomogecond

point of the &E'Qﬁem gﬁeanSZBhﬁler(?ﬂgtﬁalﬂﬁuﬁlEE {:ﬂa@ﬁﬁ o?l e means

for engagi ng bei ng effectlv to suppor second
poi nts bet wemotarI2S0f torgear 82B. Retation ofgears§ZBois i‘artbelglrﬂsmnmﬁwsuﬁm[g i nserting

enoagi ng, wiBhIegy L3 hys Er: K o oiiey 6 amdle pE Pla RPB Gogr S04 i de, an
amount of t hgiegds foithgedp S2Bhnd WHRAF 5B oAk loWer Hortion Tf tfnin plfily 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
tre._nsmission instead of a movable motor and [transmission, the thass and
weight of the drive mechanism travelling with loading plate 81L is minimized,
making it possible to use a weaker spring 127 to ﬁrge loading plates 81L and
81R medially together. Disk insertion is thereby made easier and more
responsive. In addition, the pressure load on ﬁming 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, i'otation 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 2 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.



5 n¥ans for -det-ectinng an occlrrence of the shlfting mhereby the i nsertion
i,s indicated, - the first disk transfer guide includiing drive nmeans for
movi ng t he first.mans for engagi ng so that the disk travels along the
second di sk transfer guide fromthe insertion position.to the first
position and the drive-means being responsive to the first neans for

det ecti ng. According to still another enbodiment of the present

invention, there is described, a disk transporting device, conprising: a
chassis, a pair of disk guides with respective |ongitudinal surfaces that
face each other, the surfaces having rEspective parallel |ongitudinal

Referring ndw also to Fig. 13, when no disk is held between drive-side
and fixed-side disk guide 1002 and 1003, the force of spring 127 pulls support
pins 17A and 17B together until they rest against the ends of guide grooves
80A .and 80B, respectively. This places disk transfer mechanism 1001 in a disk
receiving position (POS. 1). In the disk receiving position, loading plates 81L
and 81R, attached to support pins 17A and 17B, respectively, are located at
specified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than
the 80 mm diameter of small-diameter disks. When disk transfef mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until a disk D, d is inserted a certain distance.

“When disk D, d is inserted through insertion aperture 1A, the rim of .
disk D, d first engages with timing-belt 14 and disk guide 11E. As described
above, disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E during disk insertion.
As the disk is inserted, loading plates 81L and 81R are forced apart against the
force of spring 127. The presence of disk guidé 11E prevents disk D from
rubbmg against timing belt 14 during this phase of insertion. By preventmg the
disk from rubbing against timing belt 14, damage and wear to timing belt 14
is minimized.

Referring to Figs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation distance between timing belt 14 and
friétion 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
counterclockwise. However, timing belt 14 cannot pull the disk in until the
disk has reached a certain point where the tendency of the disk to slip back out
due to the force of spring 127 is overcome by the force of friction between the
disk edge and timing belt and friction belt 12. This requires that the user push
the disk inwardly up to that point. The presgnt design is optimized for a user



axes*parall el 't'6. ohe another - the di sk haV|ng one of flrst and
second substantlally di fferent:_di ameters-.and an edge; . "means for. urging the
di sk gui des toward each other- to grip the disk, therebetmeen, by the - edge,
means for noving at | east one of the surfaces along t he | ongi tudinal axis
of the at |least one of ‘the surfaces whereby the disk gripped between the
surfaces is transported, the pair of disk guides being connected to the
chassis, at' |east one of the pair being novably connected to the chassis,
so that the facing surfaces are held apart by a receiving distance |ess
than a smaller of the two dianeters vi®en no disk is gripped therebetween,
the facing surfaces being separated by a first distance when the disk is
gri pped therthhlahmtsrdminD intocinsreibn hpeturé ¢Afloldiag dieatisk spindl@ hdleinda second

di stance Whetﬂe ?c gllnsvlfnt{] Sﬂlg Hgﬁp ?c?re%iggeerr?a%gttﬁg ?hrllmﬁ)n C1'es;[pr<1=o:e:tu9ellys leTg fhs}che second
can then be easily and naturally rotated clockwise as the disk is pushed in.
Drive-side disk guide 1002, draws the disk in by pulling the left side of disk
D, rotating it clockwise, with the hand of the user urging it along until disk
transfer mechanism 1001 gets a solid grip on disk D. _

Once disk transfer mechanism 1001 has brought disk D to a position
where it is firmly supported between timing belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is brought to a playback "
position (P2) and then to a stock position (P3). Referring momentarily to Fig.
19, by driving timing belt 14 clockwise, disk transfer mechanism 1001 brings
disk D from a stock position (P3), or a playback position (P2), to an eject
position (P4) _where disk D, d mﬁy be removed by the user. Disk, transfer
mechanism 1001 is controller to bring disk D as far to the front of the disk

- player as possible without causing permitting timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped just before timing
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk D is
moved between the eject position, the playback position, and the stock position
in response to keypad entries by the user.

Referring momentarily to Figs. 13, 17, and 25 when a disk is played
back, loading plates 81L and 81R are separated by a distance greater than the
diameter of the disk, thereby releasing the disk so that the disk can be rotated

~ freely. A rack engager 1005, which moves loading plates 81L and 81R apart,
is also driven by motor 250. )

Referring again to Fig. 7, a rack release plate 134 is attached to main
chassis 90 by pins 135, inserted in a guide grooves 90H in main chassis 90,
so that rack release plate 134 can slide left ahd right relative to main chassis
90. A bend 134B in rack release pléte 134 is positioned to engage a bend 75E
in a sliding plate 75. A T-shaped rack release lever 130 rotates on a shaft 133



di ankt er, encoder neans for |nd|cat|ng a change in separatlon of t he’

sur f aces: fronwthe rece|V|ng di stance to.one of the«first and second

di stances and the nmeans for noving being responsive to the nmeans for

i ndi cati ng. : According to still another enbodi nent of the present
i nvention, there is deseribed, a disk transfer device; -conprising: a
chassis, first and second dISk gui des connected to the chassis, at |east
one of the first and second di sk gui des bei ng novably connected to the
chassis, means for urging the at | east one of the first and second di sk
gui des toward the other of the first 200d second di sk guides, the first and
second di sk gui des having neans for receiving and supporting a disk

t her ebet weerextendimg fromghe opperisutfaceséf amotop bracke: 1801 Atspeing 138, strung

between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockwise direction, as viewed from above. An arm 130B of rack
release lever 130 passes through an opening 87C in a rack member 87,
inserting into a groove 134A of rack release plate 134, so that rack release
lever 130 rotates counterclockwise responsively 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 integral rack 87D with a longitudinal axis
that runs laterally. The insertion of projections 87A into the holes forms a
pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pivot in an arc whose tangents are perpendicular to the axis
of rack 87D. Thus, rack member 87 pivots toward and away from the front
of the disk player. Integral rack 87D engages with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B of rack member 87 is
connected to arm 130A of rack release lever 130 by a plate 131 and a spring
132. When rack release lever 130 rqtetes in-a counterclockwise direction, rack
member 87 rotates toward the rear of the disk player causing rack 87D to
mesh with gear 15C.

_ Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so that it engages with gear 15C (ON) or disengages (OFF)
in response to the position of sliding plate 75. While sliding plate 75 is moving
between a position DOWN-2 and a position UP-1, bend 75E of sliding plate
75 is positioned at a distance from bend 134B of rack release plate 134.
Therefore, in this range of positions, the force of spring 138 rotates rack
release lever 130 to position rack release plate 134 toward the left end with
pins 135, 135 resting at the left-most ends of their respective guide grooves
90H, 90H. In this range of positions of sliding plate 75, rack member 87 is
held away from gear 15C by plate 131 as shown in Figs. 25-27 under the



6 second di sk guides to a r_éspe_ctiv_e si de to separat _(_é"the fi'rs-t:an'd second
di sk guides sufficiently "to allow the di'sk to fit between the first-and

econd di sk gui des, neans for noving the disk along the disk guides,

means

for detecting a novenent of the at |east one of the first and second disk

gui des and neans for actuating the neans for res ( _
-for detecting. Brief Description of the Draw ngs Frg. 11is
Fig. 2 is an

nmeans

an expl oded view of a main chassis of a disk player. _
expl oded vi ew of a support nechani smof a disk transfer nechanism a
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urging of spring 138. When sliding plate 75 moves from position UP-1 to
position UP-2,- bend 75E engages with bend 134B, and rack release plate 134
is moved to thé right of the disk player. Therefore, rack release'plate 134
rotates rack_reléase lever 130 counterclockwise against the urging of spring
138 causing plate 131 and spring 132, to pull rack member 87 to a position
where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches
position UP-2 form position UP-1 as timing pulley 15 is rotated, gear 15C

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

loading plates 81L and 81R to mbve laterally between positions in which a
disk is held between timing belt 14 and friction belt 12 to open positions POS.
4, in which the disk is released (Compare Pigs. 13 and 17).

Referring to Figs. 9 and 49, an optical mechanism 1006 includes a
chassis 30, a turntable 102, an optical pickup 2,' and an optical pickup transfer
mechanism 53. Disk D is mounted on turntable 102 and rotated as disk D is
played back. Turntable 102 has a gear 37 attached to its lower surface.
Turntable 102 and gear 37 are fixedly attached to the rotating shaft of a main

motor 33A which drives them. Gear 37 meshes with gear 35 which, in turn,
-meshes with gear 36 of auxiliary motor 33B. Gear 35 rotates on a shaft

attached to chassis 30. Turntable 102 is thus rotated by both main motor 33A
and auxiliary motor 33B. | |

Main motor 33A and auxiliary motor 33B are both employed to drive
turntable 102 during playback and to drive optical pickup 2 and turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33B are supplied with
drive voltage ata ratio of approximately 7.:3 so that éuxiliary motor 33B acts
as a load on main motor 33A. The load of auxiliary motor 33B eliminates
backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageously, because auxiliary motor 33B is partially driven -_by main

motor 33A, a back-emf generated auxiliary motor 33B reduces the total current

novi ng responsively to the



cl amper support rrechanl sm -a di sk cl arrper

Jattached to a - ‘f oadi ng chassis 80 of the mmin chassis of Fig.” 1.
»Fig. 3 is an expl oded view of a drive-side disk guide of the disk transfer :
mechanismof Fig. 2. Fig. 4 is an exploded view of a fixed disk

‘guide of the disk transfer nechanismof Fig. 2. . Fig. 5is an

end-wi se cross-section of the drive-side disk guide of Fig. 3.
6 is an end-wi se cross-section of the fixed di sk guide of Fig. 4.

Fig. 7 is an exploded view of a | oadi

t he di sk

transport nechani smof Fig. _
flow to the two motors. Therefore, the load of auxiliary motor 33B is, to a

ﬁrst-order approxlmatlon non-dissipative.

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

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

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

in Japanese Patent Application Serial Numb:ar 6-340510 (filed December. 28,
1994). _

A centering cone 101, projecting from the top surface of turntable 102,
precisely centers disk D with respect to turntable 102. A magnet 105, inside
centering cone 101, attracts a clampef 1009 (not shown in Fig. 9 and described
below). Guide rods 31, 38, mounted in chassis 30, guide' optical pickup 2
along a linear scanning path that forms an angle of 25 degrees in the clockwise
direction with the front side of main chassis 90. The scanning path of optical
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102.
A scanning motor 37 and optical pickup transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and a rack 50, enable a scannhig 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 mo'vement
to be detected.

Lower dampers 41, fitted into 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 damper 41 and base 40, supports

.and & dISk Iock rrechanl sm aII

Fig.

Qg pl ate openi ng/cl osing nmechani sm of



Fig."8 is atop W|se Ccross-secti-on of the fixed dlSk gwde of Flgs

4 and

G. . . Fir g ‘9 is an. expl oded vi ew.of .an. optlcal ‘mechani sm and danper -
Fock nechanism =~ - "Fig. 10 is an expl oded view of an optical mechanism
vertical transfer mechanismof the optical mechanismof Fig. 9.

Fig. 11 is an expl oded vi ew of a stocker and stocker vertical transfer

mechani-sm

Fig. 12 is an expl oded view of a disk |ock mechani sm
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the weight of chassis 30. Fasteners 43 insert through upper dampers 44 on the

upper surface of damper 41 passing through lower dampers 41 to connect to

- -base 40.

A damper lock mechanism 1008, selectively locks optical mechanism
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is

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

shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-shaped lock
plate 65 also has a pin 65B, projecting from its lower surface, that fits into a

- guide groove 40E on base 40, permitting lock plate 65 to move along a limited

path defined by guide groove 40E. Engagement tips 64A and 64B of lock plate

64 pass through holes 40A and 40B, located on a right side of base 40, and

insert into holes 30A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on
a left side of base 40, and -insert into a hole 30C located on a left side of
chassis 30. (Hole 30C is not visible in Fig. 9, but is visible in Figs. 30-33.)
Lock plates 64 and 65 are interconnec;ted by connecting plate 66, which rotates
ona shaft 67 projecting upwardly from base 40. A compression spring 68 is
inserted between base 40 and lock plate 64, urging lock plate 64 toward the
right side of base 40. Thus, lock plates 64 and 65 move in opposite directions
against, and with, the force of compression spring 68. A notch 66A on an end
of connecting blate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A to control the angular position of
connecting plate 66.

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



7 Fig..13 is a top-view of the disk transferi nechanismof Fi.g. 2 in
a di sk receiving position. . Fig. 14 is a top-view of the disk :
fransfer nmechanismof Fig. 22with a disk in an initial stage ‘of a disk

| oadi ng operation for a |arge-dianeter disk. Fig. 15 is a top-view
of the disk transfer nmechanismof Fig. 2 in a later stage of the disk

| oadi ng operation for a | arge-di aneter di sk. Fig. 16 is a top-view
of the disk transfer nechanismof Fig. 2 in which a large-dianeter disk is
firmy held in an internediate position, in which it is supported by the

di sk transfer nechanism and_in a playback position. Fig. 17 is a
top-view of the disk transfer mechani smof Fig. 2 showi ng a |arge-dianeter
di sk rel ease®P-8, ldek pltey 64 ald BS Hird ufeditowirdeBa rizht Side loPholdiay 1080 t he di sk
back. . - Fig. 18 is a top-view of the disk transfer mechanismof Fig. 2
showi ng a | abgégfdfoaﬁﬁe@@omrgsslanspamgﬁarfercpmsengament tips 64AF64B, @A i s a

t op- vi ew of ' ra MBS i . L0, 2. sho 'En a uence of_
di sk outli negﬁllsr]llglle?agthngag%g{ft | On?ﬁ“&gﬁ#éﬂﬁ%@%‘uqﬁm\éﬁ ﬂﬁsﬂr@@ » & sk bei ng
noved from t bbassisd(; tpdmi locked toobasedd(]j When lidingi plite 75 is moved from

_ position UP-1 to position UP-2, edge 75B’’ engages notch 66A turning
connecting plate 66 counterclockwise against the force of compression spring
68 Lock plate 64 is thereby maved toward the left side of housing 1000, and
lock plate 65 toward the right side of housing 1000, causing engagement tips
64A, 64B, and 65A to disengage from holes 40A-40C of base 40 and holes
30A - 30C of chassis 30, respectively. Thus freed, in position UP-2, optical
mechanism 1006 is elastically supported by lower dampers 41 and upper
dampers 44,

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

Vertical transport mechaﬁisni 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 plate 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 supported
optical mechaniém 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.-’20 is a top-view of the disk transfer mechanismof Fig. 2, with a
snal | -di ameter di sk during insertion. Fig. 21 is a top-view of the
di sk transfer mechanismof Fig. 2 in which a small-dianeter disk is firny
held in a internediate position, in which it is supported by the disk
transfer mechanism and in a playback pogition. Fig. 22 is a
top-view of the disk transfer nmechanism®f Fig. 2 showing a snall-dianeter

di sk rel ease%t@gﬂgwasg}gm%i Raddfs SRR gtlde e 16 ardl At Hoveierk bF K

back. 1'STa’top-view o er mechahismof Fig. 2

showi ngwﬁigﬁ{g@éﬁﬁfnﬁﬂs B6Ak136C Pass (RoAglP OfdnbEBTSH in slidingfplete 734 Skafe

t op- vi ew e di sk transfer mechanismof Fig. 2 showi ng a sequence of
di sk out]3eAes364C HhveHividetheads id hola sliding phitets aitjacens it hiaimlclmsyis 60. di siorimei ng

noved fromthe store position to and eject position.
gear 254 pressed onto a rotating shaft 251A of a motor 251 meshes with a gear 184A of a gear
member 184, which rotates on shaft 92 projecting upwérdly from main chassis 90. Another
gear 184B of gear member 184 meshes with a gear 71, which in turn meshes with a gear 72.
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter
gear 74A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.
Gears 71 and 72, and gear elements 73 and 74, all rotate on respective integral shafts that fit
into respective holes in the bottom of main chassis 90. Therefore, rotation of motor 251
translates sliding plate 75 left and right.

A shutter wheel 58, attached to a top of gear member 184, periodically interrupts a

light beam of an optical sensor 233, supported on a bracket 181, as gear member 184 rotates,

to generate a series of signals (sliding plate motion pulse signal, P. PULSE, described below).
This series of signals is used by a controller to determine the position of sliding plate 75.
Referring now also to Fig. 66, horizontal portions G1 of ramp channels 75A" and 75B'

guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a

~ position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
mechanism 1006 is shown in the down position in Fig. 45), below disk D in the playback
position. When sliding plate 75 moves between position DOWN-1 and position UP-1 (the
latter shown in Figs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of
ramp channels 75A"' and 75B', thereby lifting optical mechanism 1006. When sliding plate 75
moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41), guides
pins 45A and 45B |



8 F|g 25 |s a top-vi ew-of the l'oadi ng pl ate openl ng/closmg

r:rechanlsmvmth ‘a sliding plate mechanismin.a first: ‘position. - Fig.
26 is a top-view of the |oading plate opening/closing mechanismwth a
sliding plate nechanismin a second position. _ Fig. 27 is a top-view
of the Il oading plate opening/closing nmechanismwith a stiding plate
mechanismin a third position. Fig. 28 is a top-view of the |oading
pl ate opening/closing mechanismwith a sliding plate nmechanismin a fourth
position which engages a rack member. Fig. 29 is a top-view of the

| oadi ng pl ate openi ng/cl osi ng mechani s#@with a sliding plate nechanismin a
fifth position which engages the rack nember and which a pi ni on has
travel ed a dremaimde honizonfal pertionsi&idend npumbmchamsmoamang inl theanp

mochant sm i PR GARERCPrepigm 1ol sbatn i ok vEBoYGR it Fig: AR on 10
whi ch the dagikpldybaék. 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 gréoye 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 pulse of signal P . PULSE indicates approximately 0.231 mm of
movement of sliding plate 75. A shutter piece 75G, on a bend on sliding plate
75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis 90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupf the light
beam as sliding plate 75 moves to the right of position DOWN-1 or just
interrupts as sliding plate 75 moves left of position UP-1. This reference
signal, generated by optical sensor 237, is signal P. REF. Signal P. REF
goes low (L) when shutter piece 75G ceases to interrupt the light beam’
generated by optical sensor 237 and goes high when the beam is interrupted.
The positions of sliding plate 75 are determined by counting the number
of pulses of signal P . PULSE after the signal 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 pulses. Sliding plate 75 is positioned at position UP-1 by
moving sliding plate 75 to the right until signal P. REF goes low (L) and
stopping after counting 27 pulses of signal P. PULSE. Sliding plate 75 is
positioned at position UP-2 by halting a rightward movement after counting 45

pulses.



mechanismrenmains in a | ocked position. Fig. 31 is a top-view of the
danper | ock nmechanismin which the sliding plate nmechanismis in a second
position in which the danper | ock nmechanismremains in a | ocked position.
Fig. 32 is a top-view of the danmper |ock nmechanismin which the sliding
plate mechanismis in a third position in-which the danper |ock nechanism
remains in a | ocked position. Fig. 33 is a top-view of the danper

| ock mechani smdrgri!16'Figd© ﬁid@ﬂ,%ﬁh@%@gg@;&o IsSHiRK B 'ﬂe\%@%tmurlbb. ROtk "

in which the danper "l ock”mechanismis an unl oc osi tion.
Fig. 34 i1909 ifchiiesiacolafipertitise 160 wARC Botton 5w Pick it Whidh ARitdhagiead pRSM 1, is

where the sliding plate nechanismis in the first state in which the

optical mtathedi sAnclamp supportdl15 has a flange 115A top and a shaft 115B which passes through
an opening 80G in loading chassis 80. Flange 115A tapers at its perimeter. Shaft 115B is
insertably fixed to ciamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the outer perimeter of the bottom surface of clamper base 100 to protect disk
surfaces from damage. Turntable 102 has a magnet 105 which is positioned to attract
ferromagnetic plate 111. |

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 81L and 81R, pass
through guide groove 80D of loading chassis 80 and insert into guide grooves 77B and 77B of
clamper holder 77L, 77R. Respective projections 77C, 77C, projecting downwardly from
clamper holders 77L, 77R, pass through, and are guided by, respective guide grooves 80E,
80E of loading chassis 8). Thus, clamper holders 77L, 77R are free to move left and right
with respect to loading chassis 80. Clamper holders 77L, 77R have respective supports 77A,
77A on respective ends which face each other. Supports 77A, 77A are shaped to clamp and
support flange 115A of clamper 1009 when supports 77A, 77A are brought together. Support
77A has a V-shaped cross section. A spring 128 urges clamper holders 771 and 77R together
to snugly embrace flange 115A. Flange 115A fits precisely in supports 77A, 77A in a definite _
position when supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange
115A at a precise vertical position keeping clamper 1009 at 0.3 mm above disk D.

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



-9 o . Flg 35 is—.an end-vi ew of opti:.cal.. cha;nrsm vertlcal transfer
echani sm wher é: ‘thhe.sliding.plate rrechanlsmls i-n.the first state in which

‘t he optical nmechanismis |owered. " Fig. 36 is a top-view of optical
mechani sm vertical transfer nechani smwhere the sliding plate nechanismis
in the second state in which the optical mechanismis |-owered. Fig.

37 is a end-view of opti-cal nechani smverti cal t ransf er - mechani sm'where t he
sliding plate mechanismis in the second state in which the optical

mechani smis | owered. Fig. 38 is a top-view of optical mechanism
vertical transfer nmechani smwhere the28liding plate nechanismis in the
third state in which the optical nechanismis raised. Fig. 39'is a

t op- vi ew of diqkt 'sumiompmﬂimi POS S showal irt Figs_sﬂdrarﬂeﬁ‘)arﬁimﬂawés eohhe sliding
Pg?tsgd.machar] 1ng plates & H|8rl ,St}ag}e in rg]ui elgcrgoé@geﬂ%?tﬁha WE%]paePI smis
holders 77L, 77R without affecting clamper holders 77L and 77R. The force
of spring 128 brings clamper holders 77L, 77R together causing supports 77A,
77A to hold clampef 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 loadihg plates 81L and 81R press against respective ends of
guide grooves 77B, 77B spreading clamper holders 77L and 77R apart agaiﬁst
the force of spring 128. This causes supports 77A, 77A to release flange
115A. Clamper 1009 is then attracted to magnet 105 of turntable 102 clamping
dlsk D between turntable 102 and clamper 1009. Loading plates 81L and 81R
are brought to the open position (POS. 4) even after disk D has been moved to
the stock position so that the stocker can be moved up and down. When this
happens, since no disk D is present on turntable 102 in the up position, .
clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as sho§vn in Fig. 50. '

Referring to Figs. 2 and 50, a shutter piece 77L° on clamper holder
77L indicates clamp errors the outer perimeter position of loading plates 81L
and 81R. An optical sensor 234, on loading chassis 80, detects the position of
shutter piece 77L’. Optical sensor 234 generates a loading plate outermost
position detection signal (OUT) which is at a high level H when supports 77A,
TIA are tightly held together around flange 115A and at a low level (L) when
supports 77A, 77A are moved apart.

Referring now to Fig. 51, supports 77A, 77A have wedge-shaped Cross
sections. If flange 115A is forced upwardly or downwardly, supports 77A,
T7A can be spread apart. This may happen if, when optical mechanism 1006
is moved to the up position, disk D is misaligned with respect to turntable 102.
Turntable 102 will force disk D upwardly against clamper 1009 causing



Fig.~'40is.a -f.'f:_.'dp"-'_"'\'r_';i_"__éw. of optical; mechani'sm vertical" ttansfer mechani sm.
where the slidi.ng plate nechanismis in the fourth-state - in whith the

optical mechanismis raised. Fig. 41 is a top-view of optical
mechani smvertical transfer nechani smwhere the sliding plate mechanismis
in the fourth state in which the optical mechanismis raised. - Fig.
42 is a top-view of the clanper support nechani smwhere the | oading plates
are in a position for receiving a disk. Fig. 43 is an end-w se
“section of the clanper support nmechani smwhere the | oading plates are the
position shown in Fig. 42. Fi 9.2%4 is a top-view of the clanper

support mechani sm where the |oading plates are in a position in which a
| ar ge- di ametuppontss 774 s 7% 3p spreadiapart. This will gause the @Udnsigeal toigodowect i on of

tsﬂgwﬁl ?Lrple:Ir dﬁ&%&ﬁgt an %pr%{'] | ésorﬂd%%f eNE)tgethlaEa%{ e I[{llpatpce)gitigrrl eott rE)%ti sition
- mechanism 1006, the upper surface of turntable 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to-'the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, clamper
holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D, Therefore, unless loading plates 81L and 81R
have been brought to the open position POS.4, the output from optical sensor
234 should remain in the high (H) state even when optical mechanism 1006
has moved to the up position. Thus, the output from optical sensor 234 (signal
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 15_2A-152D and
top plate 151. Sheets 153 are folded and wrap[ied around forward ends of
stocker plates 152A-152D and top plate 151. Stocker 1011 removably supports



10 ~* ° Fig. 46 is a top:view'of the clanper suppoft mechanism -
inedi ately after.the optical mechanism and turntabl.e have been-rai'sed to

clanp the disk:’ Fig. 47 is an end-wi se section of the claiper
support nmechani sm where optical nechanismand turntable are in the
configuration of Fig. 46. Fig. 48 is a top-view of the clanper
support nechani sm after the clanper has been rel eased. . Fig” 49 is an
end-wi se section of the clanper support nechanismin the configuration of
Fig. 48. ° Fig. 50 is an end-w se section show ng the cl anper support
mechani sm after rel easing the clanper 3phile no disk is present between t-he
clanper and the turntable. Fig. 51 is an end-w se section of the

cl anper suppObtal GFFBaNEEKS ot Shows ilﬁtﬂeedi’ﬁwﬁ%&(it%bi&hm fin Bbtweefii sal i gned
di sk Fig. 52 is a tog view of the disk |ock mechanismw th the

sli di ng pl attep 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 1528 and 152C. A fourth stored disk is .stored between stocker plates
152C and 152D. '

A shaft 140, projecting upwardly from main chassis 90, is iqserted in
a bearing 150A to guide stocker 1011 along a vertical path of moverhent. .Nuts
164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R, respectively, projecting upwardly from main
chassis 90. Thus, rotation of screws i67L', 167R moves stocker 1011
vertically. A stocker ‘vertical transfer mechanism 1012, located below stocker
1011, drives screws i167R, 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
stocke_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 surface, that
meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter
member 173 is detected by optical sensors 238 and 239 and used to determine
the vertical movement and position of stocker 1011. A shutter piece 173B
projects from an edge of shutter member 173 and slits S1-S4 in shutter

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



nmechani smin‘the first position in which the disks _are locked. .. - Fig.
B3 is a side-section showi ng the.disk | oek” nechanismw th the-sliding plate
*mechani sm and the di sk | ock” mechanisns in the position of Fig. 52.

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

mechani smin the second position in which a disk is unl ocked. Fi g.
55 is a side section showing the disk | ock nechanismwith the sliding plate
mechani sm and di sk | ock nechanisns in the positions of Fig. 54. Fi g.

56 is a top view of the disk | ock nechanismwi th the sliding plate
mechanismin the third position in whggh the lock is part]y closed.
Fig. 57 is a side section show ng the disk |lock nechanismw th the sliding

pl at e nmechapyspadadélits 53184 06 HetBRENBY bptital sehsb3 238 AR D3P Yespebtitdly, S6.
Fig. 58 is a top view of the disk lock mechanismw th the sliding plate

mechani sm i en@ardisk logktbased83.t i on i n which a disks are | ocked. Fig.
59 is a side seciyon,show n he di sk |oc C i L th.the.s|liding plate
mechani sm and di g? cREHRL | SRECTAlgS t%éiéoﬁggri ??@f,@g%}'\f)cf_sﬁl&m §§nai

(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 plate 152A with a disk transfer position.

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

. Referring to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in stocker 1011, from moving out of stocker 1011. An
upper disk lock shaft 158 projects dbwnwardly 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

~ position slightly (0.3 mm) above an upper surface of a disk D being
transported into stocker 1011 as shown in Fig. 55. Upper disk lock shaft 158
prgveﬁts movement of the disks above the disk D being transportéd. 'Figs. 53
and 55 show the stocker in position POS(1), 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 upward from main chassis 90 is coaxially
aligned with upper disk lock shaft 158.

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

~permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft

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



Fig: 60 is a: top ‘vi'ew of a. disk" insertjion error preventlon rrechanlsm

prepared to al'l ow:i nsertion of a disk. ' Fig.. 61 is a ‘partial section’
*showi ng thé di'sk insertion error prevention mechani sm p05|t|oned as in Fig.
60. Fig. 62 is a top-view of the disk insertion error prevention

mechani sm cl osed after.transport of a disk beyond a fl.ap cl osure.
Fig. 63 is a partial section show ng the disk insertion error prevention

mechani sm positioned as in Fig. 62. Fig. 64 is a partial end section
of the disk insertion error prevention nechani smduring transport of a disk
past the flap closure. Fig. 6532s a timng chart indicating the

relative states of the |oading plates, the clanper support rechanism the
flap cl osur gosifinsi Gipated uppePerddsf lower disk lock shaft 156 fits into upper disk

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

To raise and lower lower disk lock shaft 156, disk lock mechanism
1013 includes a lock release arm 172 rotatably supported by a shaft 183 of
disk lock base 155. Lock release arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of lower disk lock shaft
156. Spring 178 applies a clockwise rotating force to lock release arm 172
sufficient to overcome the force of springi159 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 foré:e of spring 178. An engagement portion
96B on a lower surface of relay plate 96 engages with a cam surface 75D,
having surfaces C1-C5, on an edge of sliding plate 75 (visible in Figs. 52, 54,
56, and 58). .

Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
bositioned responsivély to the position of sliding plate 75. When sliding plate
75 is in a position DOWN-2, engagement portion 96B of relay plate 96 is
engaged with surface C1 of cam surface 75D. In position DOWN-2, as shown
in Fig. 53, lock release arm 172 is rotated to a position in which it exerts no
downward force on lower disk lock shaft 156. Thus, in position DOWN-2,
lower disk lock shaft 156 is seated in upper disk lock shaft 158, the lock
position, held there by the force of spring 159.



traﬂsportlng a disk into the dlsk pl ayer. - Fixg. ©66.i's-atimhng chart
|nd|cat|ng the:réelative states of the danper. | ock rechani smthe rack and
*pi ni on nmechani smused to open the |oading plates, the disk |ock nechanism
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 diagramof a control circuit for the disk player.

Fig. 68 is a flowhart of a main procedure of systen1contro||er_300.

Fig. 69 is a flowhart of a JOB LOAD:Procedu Fig. 70 is a
flowchart of the JOB LOAD procedure F|g 71 is a flowhart of the

Fio. 7315 a fl ioRaslide plete Fomast mw%hﬁa“égﬁilésﬁfe of Housigg100"| 2"2"“;9
et ot e S S S 08, et o L
procedur e. of relay pla%e QG fallowsslepdd s)mfabam d‘fcamf‘sarﬂéB7ﬂ)Eﬁtiﬂ{gQ%%§/UF e.

Fig. 781 S ct, f}'OI}l% o“}cr]?laljlzljc assi r980 %guénegagement portion 96B
follows sloped surfaee C2, lock release arm 172 rotates clockv;/ise: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 ﬁosition, 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, and lower disk
lock shaft 156 begins movmg upwardly under the urging of sprmg 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 lower disk lock shaft 156 reaches the lock position. Shutter 156B
inferrupts a light beam generated and detected by an optical sensor 229,
attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock
position. Optical sensor 229 generates a disk lock signal (D . LOCK), which
is high when lower disk lock shaft 156 in the unlock position. When sliding
plate 75 is at position UP--2or position DOWN-2, lower disk lock shaft 156
is at the lock position, as described above. However, if disk D is not

positioned with its center hole aligned with lower disk lock shaft 156, lower
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Fig.: 79 is a flowchart of the JOB EJECT procedure

80 is a fI'ovvchart :0f ‘the JOB STQCK procedure Fig. 81 is. a

flowchart of theJOB" STOCK pr ocedur.e.

cross-section of drive-side di sk guide 1002. Fig. 83 is a
cross-section of a second enbodi nent of the drive-side disk guide.

Fig. 84 is a cross-section of a third enbodi nent of the drive-side-disk
Fig. 85 is a cross-section of a fourth enbodi ment of the

gui de. : o : :
Fig. 86 is a perspective drawi ng indicating

drive-side di sk guide.

an alternative enbodi nent _ 34

disk lock shaft 156 is blocked by disk D, preventing it from reaching the lock

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

to shift out of place within stocker 1011, possibly Causing damage to the disks
by lower and upper disk lock shafts 156 and 158 which move vertically within

stocker 1011. Signal D . LOCK is used to detect such disk-locking errors.

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

- loading chassis 80. Flaps 120A, 120A, projecting radially from an axis of

rotation of shutter 120, block insertion aperture 1A on front panel 1. A pinion
gear 120B, subtends a 180 degree arc about the axis of rotation of shutter 120.
Material, such as felt or compressed urethane, is adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top surface of disk D,
since the top surface of disk D engages flaps 120A during loading and ejecting
operations.

A shutter arm 121 rotates on a shaft 122 projecting 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 121A on
the bottom of shutter arm 121 meshes with pinion gear 120B. Thus, shutter
120 opens 'and-closes responsively to the rotation of shutter arm 121. A pin
123, fixed on the upper surface of the loading plate 81L, engages with side
surface 121B of shutter arm 121 respons.i've'ly' to movement of platc'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 0
rotate toward the outside of the device, moving it to the open position. This

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

"Fig. 82 S a top- wi'se

Fig.



of tfe disk player in which the di'sk player is nounted vertically.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS : Referring to
Fig. 1, a housing 1000.of a disk player confornms to standard di mensi ons for
conput er peripherals having a 5-1/4 inch half-height formfactor. -Housing
1000 has outer dinmensions, 41.5 mm height x 146 mmw dth x 209 nm dept h.
The di.sk player includes a disk changer that stores four CDs selective

pl ayback. Housing 1000 is generally bgs(-shaped with four sides, a |ower
panel, and a top cover 3. A loading chassis 80 is attached to int egrgl ;
nmount i ng bracket f \dfisk pf | : ' ver an
the | owgr panel z‘her%%s{eirl]ﬁbc %.SSI 599083%2%&%?@?@%%%3%%%0%%5&%@ t he
di sk pl ayer Aisdoading plate 8tL andveso tirealeftl sidef ofshousingut00, pirn12Fhowes i n t he

dr awi ngs) . A front pa 1 is. attached to a front one of_ the four
si des gf ) naf‘Wa%Misgu'%G.a‘_’%r gﬂt PRANEInE1SPRISE 140 (o TORAS shgpter 3Em: 1Rle 1A for
recei ving apsuriérelckWite AS sButtdr Ay 12 10/tAREL rﬂa§§ 22648 xhévé’\él:ﬂﬁﬁw&rﬁlf}ﬁr dits
center than at its ends. The shape of insertion aperture 1A insures that
only the edgeidl they destian thentopouriaeeof disknd| as shewem inliRig.s64ir Bini t2%rt ed and
removed. ThelGifEsto h&ve £v%ynﬁom 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 cannof 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 gs blocked.

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

Referring now also to Figs.- 7, 16, and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk-transport within
the disk player. The disk transfef 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 i:ounting
pulses from signal L. PULSE. For play position P2, six pulses are counted.
For stock position P3, 160 pulses are counted. For a small-diameter disk d,



13 ~surfaces of - disks are prevented from contacting:front panel 1,
elimnating a potenti al cause of damage to ‘disks during insertion and
‘fenoval . : Referring to Figs. 2-4, a disk transfer mechani sm 1001

i ncludes a drive-side disk guide 1002, slidably nounted on a | ower - side of
| oadi ng chassis 80 on a |eft side of housing 1000. A fixed-side disk guide
1003 is slidably nmounted on the | ower side of |oading chassis 80 toward a
ri ght side of housing 1000. L-shaped | oading plates 81L and 81R hang on
support pins 17A and 17B attached toggheir upper surfaces, respectively.
Support pins 17A and 17B pass ‘

play position P2 is indicated by 46 pulses of signal —L_ﬁm and stock
position P3 by 200 pulses of the same signal.

Referring to Fig. 67, a drive control circuit 1015 includes a system
controller 300 (preferably a microprocessor) having a ROM, a RAM, and an.
interface circuit. Controller 300 receives user input from a mode keypad 301,
with BE/L key 1 - E/L key 4, which a user presses to command controller 300
to eject and load disks stored in positioné 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a oomputer. 303 via an interface circuit-

- 302. Controller 300 1mplements mechanism operations corresponding to mode
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 sxgnals L.PULSE,
S . CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generates and applies signals FRONT and REAR to motor drive circuit 304,
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.
When signal REAR goes high (H), a drive voltage is applied to by motor drive
circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
circuited to electromagnetically brake motor 250. When both signals are low
(L), the output of the motor drive circuit is an open lead state to allow the
motor 250 to freewheel.

Optical sensors 237 and 233 apply signals P. REF and P. P['I.LS E,
reSpectively, to controller 300. In response to signais P.REF and

P . PULSE, controller 300 generates and applies signals P.UP and P. pwnN
to motor drive circuit 305, to control the position of sliding plate 75. Motor

drive circuit 305 outputs a predetermined drive voltage to motor 251 of optical



t hr ough- respectlve transverse gui de grooves 80A: and 80B in Ioadlng cha55|s
80. Rings-21A.and 21B, at ends of support. pins 17A and. 17B, respectively,
-prevent support pins 17A and 17B from sli ppi ng out of guide grooves 80A and
80B. Fi xed and drive-side disk guides 1003 and 1002 attach to L-shaped

| oadi ng pl ates 81R and.81L, respectively, thereby perm.tting fixed and
drive- side disk guides 1003 and 1002, nove transversely on the bottom of

| oadi ng chassi s 80. Guide rollers 19A and 19B, rotatably mounted on
upper surfaces of |oading plates 81L,and 81R, travel in guide grooves 80A,
80B in | oadi ng chassis 80. Guide roIP rs 19A, 19B fit closely within guide

d | | 1 [ . I
of | oadi ﬁgésf%?@gn Kt QiisbBrr ey Bhen FUlv ity B Waeh SistabhgRe °of O
movement . K (H),"5 dﬂﬁé\vartﬁgesﬁ%&ﬁft th mﬂe%uaﬁ@rﬁanel 175 towddsthe ¢ hat

| oadi ng plate 8 R'is guided at a position closer to | oading chassis 80 than
| oadi ng plEght sde ofpl@umngtl(wg wm signall BSpwNS1igoembigh1 @RI}, @ drive | ap.

BroL and’ SYIREEAs HhsTi6 ure alfing ot 75 vt wR 166 S5 0 Yhndtl T oo of
| oadi ng chEoDY, IVEkh both gipaas wmﬁqzkﬁwﬁlﬂgomgﬁ(ﬁ}%to%ﬁ%bﬁaﬁtng pl ate

81L noves-laterally, pinion gear 85 rotates in direction that forces

| oadi ng p|&%lsshwtwcnmelm@qmeumlbtlanboampwrt%é W@sbpﬂeslanai%ct i on of
| oadi ng pl g ‘grl¢lt) theSBlthid até put il gl?%pgne}e\sﬁ%&teatc{ 5t TidtoP 95 % UPPe

portion of
freewheel
Optical sensors 238, 239, and 229 apply signals S. REF, S . POS,

and D.LOCK, respéctively, to controller 300. In response to thc.sé signals,

controller 300 generates and applies signals ST.UP and ST. DWN o motor -
drive circuit 306, which drives motor 252 of stocker vertical tranéfer
mechanism 1012. When signal ST.UP goes higﬁ (H), a drive voltage is output
to move stocker 1011 upward. When signal ST. pwn - goes hiéh (I-D, a drive
voltage is output to move the stocker downward. When both signals are hfgh
(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 opened to permit mator 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 meit_lory indicating stocker position, presence
of disks and disk sizes are saved.

The read signal generated by oi)tical pickup 2 is applied to a signal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
intérleaving, 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, obfained from optical pi(;i(up 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, genérated by optical pickup

2, to follow data tracks on disk D. Signal processing circuit 307 and servo



14 -pin 17
chassi s 80,.
-bent porti

I nterrupts

on the fro

and drive-
and

B :of . Ioadl ng plate 81L and‘pi'n 21C on an- upper surface of

~ur.ges | oading plates . 81L and 81R tovvard .each ot her..

| oadi ng-
A

on of loading plate 81L fornms an integral shutter piece 811 in
| oading plate 81L toward the front of housing 1000. Shutter piece 811
a |light beam generated, and detected, by an-optical sensor 236

nt end of |oading chassis 80. Disks are supported between fixed

si de di sk guides 1003 and 1002. Thus, the mutual spacing of fixed
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circuit 308 are connected to controller 300, and control operétions are
performed based on the operating mode.

Referring to Figs. 68-81, the letter, n, denotes the stocker position (i.e.
n=1, 2, 3, or 4). Four flags, D.FLAG(n) (D.FLAG(1)-D.FLAG(4)), one for
each stocker position, indicate the presence of disks in respective ones of the
holding positions POS(1)-POS(4) of the stocker. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the réspéctive
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 example, if D.FLAG(1) and S.FLAG(1) are both set to 1,
then a small-diameter disk is stored in holding position POS(1) of the stocker,
the topmost level. M.FLAG indicates the operating mode of the device.
. . A flag M.FLAG is set to READY when in the disk player is in the disk
receiving state shown in Fig. 13. When a disk D (or d) is brought to the eject
position, as shown in Figs. 19 and 24, M.FLAG is set to EJECT. When disk
D, d is clamped. and loading plates 81L and 81R are brought to the open
position, as shown in Figs. 17 and 22 M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, M.FLAG is set to

" STOCK. In the stand-by state, M.FLAG is set to PLAY when disk playback

is commenced.

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



drive-side disk.guides 1003 and 1002 is determ ned: by the width of the disk.
t hey support. Optical sensor 236 is positioned so that the |ight beami-s
-broken when a'disk of a certain size is supported between timng and
friction belts 14 and 12. Referring also to Fig. 65, a signal IN, whichis
out put by optical sensor 236, goes high (H when the size of an inserted
disk is between 78 and 84 mm which corresponds with snmall di anet’'er conpact
di sks. Referring to Figs 3 and 5, drive-side disk guide 1002

i ncl udes an upper disk guide 9 of a resin having a low friction coefficient
such as Duracon. A lower surface of @9per disk guide 9 forns an upper half
~of a guide groove 9', which guides the edge of the inserted disk on the

| eft side (FHETSTFHT OO0 A Stoped Surface 9/, Wil o stope or a3 degrees,
uDiskdI'tansfer Methamism 4801 ace of upper di sk guide 9. A projection

runs Iongid

9B, on a bgttomend of sloped surface 9A, engages the upper surfage of the
di sk edge. Asﬁ{epped sundsefiptidPA. running longitudinally on a |owerf di sk i
guide 10, Jlopes at a 45-degree angle in a direction opposite that} of

sl oped sur . A ' jo : G0 gr flace 10A
engages a Igﬁmg%e%urfagéggs%ﬁ‘gﬂﬁ%%% @%g&dﬂ%@%‘eg?q%%”?}% wﬁg(tl§ (HL),

bet ween pr¢j ecti on 98 moeivingqjositiond®OS.0Bhows isFigiht3.y wi der t han tljhe
thickness @if.adisk (11 2 mm so that the disk edge is guided precilisely.

Referrin i 3 e s H h af n f orwar d
g OEjélbﬁ glgfslérﬂdgﬁfae??ﬁéfgﬁuérﬁ_lmi ShpporQ disk B A Betvhler? 3

end of uppdgr sk ghi . projects through t he | ower surfface
- timing belt 14 and friction belt 12 with the disk at the eject
position, where it can be removed as shown in Figs. 19 and
24,
Open Disk transfer mechanism 1001 is in the open position,

POS.4, where timing belt 14 and friction belt 12 are .
separated from the outer perimeter of disk D, d as shown in ;
Figs. 17 and 22.




of wupper di'sk- QU|de 9. Anot her shaft 6 ‘proj ects- upmardly fron1the upper
surface of. Iower drsk gui de 10 at its rear end.. Annther timng pulley 7
srotates - - 15 'on shaft 6.
A timng belt 14 is stretched between timng pulleys 15 and 7 to forma

| oop with a long axis-of the |oop being parallel to a direction of
transport of disk D, d. An inside surface of timng belt 14 has teeth or
serrations. Qutside surfaces of timng pulleys 15 and 7, adjacent
corresponding portions of the inside surface of timng belt 14, al so have
teeth or serrations 40

Loading Plate Opening and Closing Mechanism 1004

State Descripﬁon

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

Ré.ck member 87 is moved away from timing pulley 15 as

shown in Fig. 25.

Damper Lock Méchanism 1008

State Description

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

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




to ehgage the teeIh -or serratlons of trn1ng belr 14 thereby preventing
sl i ppage - of:- tiniing belt 14 with. respect to-tim-ng: puIIeys 15 and 7.
*Referring, nowto 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 materi al haV|ng a low friction
coefficient. A guide groove 11' is formed longitudinally on disk guide 11
to guide the di sk edge opposite drive-side disk guide 1002. CGui de groove
11' includes sloping surfaces 11A 1B, and a square U shaped groove 11C

that forma_channel shape with a tapered entry. Referring now al so
to Fig. 8, =e=tapered-diglcguidelilb1tooo _fig 2 townrd a fraoot and of
fixed-sid ghaih%p]a@@';g%gmm gap H2 of groove 11Cis 1.5 nm w dd,
slightly der than the thickness of a disk. This gap width allowy the disk

edge to b

géwed preplfg(gip\{wﬁntheut binding. Friction belt 12 is fjixed to a
X1 ng

flat wall of a be pi ece 11F at the blind end of grooye 11C.
Friction k tne |eecg‘h of Tlxecl STde di SK gui de_I00U3 exgept for
the front apismyvertieal frapsport meghanism 1007 &as bel ! 12 has a

Elngg ];.rZ:A\CI o poef f I C%ﬁ&eﬁgpar e w app’mﬁ ar ounghetb'}jﬁlgpﬁél {)]lé pl ZLIG | F:I).I:I.Egal']d

hel d in plllace by a rjeshovar ieRigntd3pl ate 13. Reinforcenent plate 13fal so
1D to prevent it frombowing due to the fdorcellapplied

by the dig ' abﬁﬁgalfxﬁé&hhﬁﬁl Wtital Ynsport mechanism 1007 moves
raised optical mechanism 1006 to the up position as shown in
Fig. 49.

Clamper Support Mechanism 1010

State Description

f_?el__ease '| Support released on clamper 1009 and clamper 1009-

is attracted to magnet 105 of turntable 102

shown in Fig. 50.

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

Disk Lock Mechanism 1013
State Description

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




Referring to-Fig. -3, 5, and 6 an buter'perlneter Surface 14A of t1n1ng bel t.
_14 i s positioned to engage with the di sk edge, gui'ded between projections
.. 9B, 10B, on the left side of housing 1000. Friction belt 12 engages the
opposi te edge of t he dISk Timng belt 14 is revolved by timng pulley 15
to 16 nove the disk

i nsi de housing 1000. Friction belt 12-is fixed relative to |oading plate
81R Therefore, if timng belt 14 .were permtted to bow, the center of the
di sk woul d nove toward the | eft of t4ee device causing the path of the disk

Disk Insertion Exror Prevention Mechanism 1014 ﬂ

State | Description

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

Closed Shutter 120 is in a fully closed position preventing.the
insertion of a disk into insertion aperture 1A (see Fig. 63).

Shutter 120 is in the ‘open position, allowing a disk to be

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

Mechanism States in Modes Indicated by M.FLAG
) Operating Modes - M.FLAG
Mechanism | READY | EJECT R B PN'G STOC
STANDBY | K
1001 Receive | Eject ’ Open Open u
1004 Off Off ' On On N
1008 Lock Lock Unlock Unlock
“ 75 DOWN-2 | DOWN- UP-2 Up-2
|
1010 Support Support Release Releas
e
1013 Lock Lock Lock Lock
1014 Ope_n Open Closed Closed ﬂ




to be nonllnear Al so, t-he distance of dISk transfer fron1front to rear,

1S determ ned fromthe: angular dlsplacenent of tlnlng pul l ey 15.- The
-non-1inear displacement of the disk would make it difficult to deternine
the fore-aft displacenent of the disk fromthe angul ar di splacement of
~timng pulley 15. This-is so because, with bowing of timng belt 14 and
friction in the sliding supports, the transverse novenent of the 'di sk woul d
be a conplex function of fore-aft displacenent of timng pulley 15 which
woul d vary with properties of the timng belt (which could also change over
time). Therefore any bowi ng in timng3belt 14 is likely to lead to errors
in fore-aft position detection of the disk. Referring nonentarily to Fig.
82, timing belt When theppawesrsupplyfis dunned vinncpriroller 300 beginmekechfiy on | ower

di sk gui de _10.. The i ns surface 14B of, ti t -14 slides over guide

wal | 10D, ?hg'gmp{;oé’\%lﬁttb%tlr?g?(Sl?BEgletePﬁ«,Sldng]k%%rﬁ)nPﬂF\‘ﬁs%ﬁge%rﬂﬁng bel t 14

I nwardly. desteibed b@[@&qs%eteg@aween di sk guide 9 and di sk gui de 10,

rei nforces di sk quides 9 and 10. Since disk guides 9 and 10 are of resin,
rvgh@h

metal plate 8 p dlskm Ekn&gﬂﬂdlwomwmeﬂnmrmk bEfronigpanél 1l the pr ot ection

k
our dos o, bt EEt oh ik 17 aheds aindl bl SIS RREe Borae I B Asbove ano”
bel ow di sk tigidisle isSpushed in by BehReér, ithdomevedge (E'tﬁb digk sﬁdésQ%Qingg%l pkat e

open/ cl ose mpchani sm 1004,” rotates tim ng pul 15. I's fixedl y
aItOt ached t 8uidg; HE,rloading plates, 31L 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
(signal TN) goes high (H) causing the control program to branch from step S1
to step S2 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk
D, dis brought to the playback posmon in steps S20-S34 as follows. First,
controller 300 outputs a high (H) state at signal REAR at step S20. Control
then loops at step S21 till signal S.CLOSE goes high (H), indicating shutter
120 has closed. The high level (H) output by signal REAR_causes timing belt

. 14 to be rotated counterclockwise, rolling disk D, d clockﬁrise 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 outpht
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, whefe n is an internal memory variable whose valué is set to

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



a bracket 180..A wormgear. 253 is press-fitted to a-rotating.shaft of drive
potor 250, A.gear nenber. 63 rotates on shaft 91 attached to main chassis :
*90. Gear 63A on a |lower portion of gear nenber 63, engages worm gear 253.
Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of shaft
91, allowing plate 86A to swing freely. A gear 82B rotates on a shaft

hi ngeabl y- i nterconnecting pl ates 86A and 86B. Tinming pulley 15 rotates on
shaft 16 ' 17 protruding
froma distal end of plate 86B. An iqhernediate'gear 82C, rotating

disk presence flag D.FLAG(n) is set to 1. At step SZS, controller 300 returns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step S26 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 towaid the front
of the disk player as the disk rolls counterclockwise. Disk D, d forces shutter
120 open toward the outside of the dgﬂrice. 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 step S28, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated
counterclockwise, and disk D, d moved. toward the rear of housing 1000 as
disk D, d rotates clockwise. ' _

The movement of disk D, d causes shutter 120 to close, in turn causing
signal S.CLOSE to go high (H). At step S29, controller 300 begins counting
the output pulses (signal L, . PULSE) from optical sensor 232 by incrementing
an internal count variable once for each pulse of signal L. PULSE. At step
S30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is O, indicaﬁng a large disk, then, 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 S_'.3o3, controlier 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count
variable. Once the internal count variable reaches the value of SET, indicating
that disk D (d) has reached position P2 (P7 for small disks), control proceeds
to step S34. At step S34 signal FRONT and signal REAR are set high (H) for
a prescribed period (50msec) electromagnetically braking motor 250, stopping
its rotation abruptly.

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



at a middle of plate 86A, nmeshes with both gear 63C, on an upper portion of-
gear nenber 63, and gear 82B,. thereby transmtting,rotation.of the shaft of
-nmotor 250 to gear 82B. Rotation of gear 82B'is further ‘transmitted to
timing pulley 15 by a gear 82A that rotates on a niddl e of plate 86B. Gear
82A meshes with gear 82B and a gear 15B on a |ower portion of timng pulley
15. Referring monentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timng pulley 15 as timng pulley 15 noves
transversely with drive-side disk guide 1002. Thus, the rotation of notor
250 is transnmitted to tinmng pulley ¥ by an extensible transn ssion

w t hout noving notor 250. Wth such an extensible transm ssion, there is no
need for spbmplaymmmmrl’alb’l 'Hubqhdr;tmm perfodmedahtdanseahalldws thevi ng an

ext ensi bl e sm.s tead, of a abl e tor and, transn ssion, the
mass and V\é‘t 8513 ‘?ﬂi“l"@?&lyﬁﬁ‘éﬁ%ﬂ?ﬁ Yt*“t ‘?rﬁ’éf’evﬂqsﬁl ?’MI ate 81L is

m nim zed, tﬁ@‘@l&ihg ?%:Sﬁg?lﬁ(ﬁ Qinds Eihe |rﬁs€&ﬁﬁ&‘g is Adedtffied" 8¢ | oadi ng

pl ates 81L and 81 t oget her. rtion 1s thereby” nade easier
and nore rmaamg/&e mnvadmttofdnmngkhﬁlqobbsisus essemtiadl that the meferencel t 14 and

f tion b sor. 232 is hed to a -
b(rélng I180A ﬁ)o.tuggjé ﬁé?ﬂ%@ﬁ%la&eéh%g{sgcgmaayiagg H?ﬁlt{oﬂea %5 gﬁ)’tlon of -
gear nenbe lbrﬁ@u@eﬂieodibli dut,Yuhdr thé WohiroPof W&mﬁ%ﬂ@e‘ﬂekﬁﬁfﬁﬂubhopt i cal
sensor 232 as gear nenber 63 rotates. tical sensor 232 ‘generates a

| oadi ng pu|n§§reg;s§ﬁgpn ofj the Aisk 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 the disk to the internal position. In this way, the disk is moved
accurately to position P2 for large disks or P7 for small disks.

* Control proceeds from step S34 to step S35. In steps S35-539,
controller 300 moves sliding plafe 75 from position DOWN-2 to position UP-
1. At step S35, controller 300 sets signal P.UP to high (H) causing a drive
voltage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through step S36 until the ontput from optical sensor 237
(signal P . REF) goes low (L) indicating that sliding plate 75 has shiféd to the
reference position signalled by optical sensor 237. Referring momentarily to .
Fig. 66, the reference position of sliding plate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
sliding plate 75 plate 40, optical mechanism 1006, is in the up position.
Additionally, lower disk lock shaft 156 is in the unlock position.

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



L. PULSE. Because bomnng of - t he t|n1ng bel t 14 S prevented as dISCUSSEd
above, rotation of shutter wheel 63B is correlated:in a predet erm ned way
-wi th noverment of disk D, d. Therefore, signal L. PULSE can serve as an

i ndi cation of disk novenent. During disk transfer, one pulse in signal L.
PULSE i ndi cates a novenent of 0.5 mmof the disk in the present enbodi nent.
The sane signal L. PULS E al so indicates the distance noved by | oading

pl ate 81L during an operation that is described below In this operation,
one pul se indicates that | oadi ng plate 81L has noved 0.314 mm

18 46 -
Referring momentarily to Fig. 66, during the loop through step S38, sliding
plate 75 moves from the reference position to position UP-1, dur’itlg which
time base 40, with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves partially toward the lock position. When the
counter reaches 27, where Sliding plate 75 reaches position UP-1, control
passeé to step S39. At step S39, signal P.UP and signal P.DOWN go high for
50 msec, electromaghetically braking motor 251 to stop it quickly. Disk D, d,
which is in the playt)ack position, is mounted on turntable 102, because of the
movement of optical mechanism 1006 to the up position. Thus, magnet 105 on
turntable 102 attracts clamper 1009. |
As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if clamper holders 77L and 77R are
properly clamped about flange 115A. If clamper holders 77L and 77R are
pr(i)perly clamped, as indicated by a low state of signal OUT, control branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to
position UP-2. At step S41, controller 300 outputs high (H) at signal P.UP.
At step S42, controller begins incrementing an internal counter variable for
each pulse of signal P. PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk player. When the counter
variable reaches 18, indicating that sliding plate 75 has reached position UP-2,
_control proceeds to step S44. At step S44, signal P.UP and signal P.DOWN
- are set to high (H) for 50msec, electromagnetically braking motor 251.
| At position UP-2, optical mechanism 1006 is in the up position, and
lower disk lock shaft 156 is entirely in the lock position shown in Fig..59. In
additioh, the lock on optical mechanism 1006 is released as shown in Fig. 33,
and rack member 87 is brought to a position where it engages with timing
pulley 15 as shown in Fig. 29.
In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (for large disks or support position POS.2 for



Ref etring now al $o to Fig: 13, when no disk is -hél.d between drive-side and
fixed-side -disk.gui de 1002 and 1003, the force-of :spring. 127 pul | s support
*pins 17A and -17B toget her until they rest against the ends of guide grooves
80A and 80B, respectively. This places disk transfer mechanism 1001 in a

di sk receiving positi-on (POS. 1). In the disk receivi-ng position, |oading
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 WL between timng belt 14 and friction belt 12, which are
supported by loading plates 81L and4B1lR, is 76 nm This separation
distance is slightly smaller than the 80 nmdianmeter of small-dianeter

di sks. \Wesmall-dianetandifles), whakaimiagbelt 00 nd frictionttiedt 1% dJamp eliski D ng

osi t t belt 14 t d
POt o0 e b o e B BB e RGeS o 5,0,
| nsertion ?'iﬁgf'@?%éed%ﬁ"t td ﬂb&{l}: gls‘ktFﬁlst %Ede hsewm&m&btil m ng belt

14 and dIS gul descri ove dIS guide 11E is of a resin
mat eri al hsighalRBARdwhigti ¢H), oausmgdimlnglpallcy 15 taurotate peunterelockwises| i des

| neorted Adalioig TR /scnaies Ty pimod 131 I BEHRIP Tk ReloBt. Tor co of

spring 12787%&&@%&1@6% el 158 %eﬁgagdmdahﬁcmmemhﬁs chis SiniByg fputley r ubbi ng
against timng belt 14 during this phase of i nsertion. By, {;&eﬁ:ntlngthe

Y
‘di sk from ﬂﬁuwoiawg cwgater@ocktwmﬁ,dgadm plates 814cand i Rupie mewed lagerallyi ng bel t 14
Is mnim Zeddesc:nbed above. At the instant that timing pulley 15 begins rotating, timing

belt 14 is engaged with the outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place despite the momentary tangential force applied
to it. ) |

When signal OUT goes low (L), controller 300 begins counting sighal
L. PULSE at step S47. Control loops through step S48 until the count value
reaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 77L, 77R to separate. With the separation of
.clamper holders 77L and 77R, the support on clamper 1009 is released,
permitting clamper 1009 to move under the force of magnetic attraction, to
turntable 102, clampmg the disk. After the count value reaches 11, the point
at which loading plates 81L and 81R are at their most open (lateral) posmons
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at
step S49. Thus, at step S49, an electromagnetlc braking force is applied to
stop motor 250. Then, at step S50, mode flag M.FLAG is set to STAND-BY
and control is returned to the main 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 5S40 to step S51 in which
controller 300 checks a number of times an error correction rqutine (the

routine to be described instantly) has been executed. In steps 852-856-, sliding



Refetring to Figs. 14, 15, and 16 when disk Dis- i nsert ed ‘to the position
Indicated by PO, the separatlon di stance bétween-tining:belt 14.and
:friction belt 12 is increased to 78 nm This initiates disk |oading. To
pull disk Dinto housi ng 1000, disk transfer mechani sm 1001 revol ves
timng, belt 14 counterclockw se. However, tinming belt 14 cannot pull the
disk in until the disk has reached a certain point where the t endency 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 push4ghe disk inwardly up to that point.-
The present deS|gn Is optimzed for a user

plate 75 is returned from position UP-1 to position DOWN-2. At step S52,

controller 300 sets sl_gnal P.DWN to high (H) causing sliding plate 75 to move

. to the left of the disk player. Control then loops through step S53 until signal
P. REF goes high (H). When sliding plate 75 moves beyond position UP-1,
optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered
and then raised again to the lock position. At a point just short of 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, s1gnal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetlcally braking motor 251. At step S57, controller 300 sefs signal
FRONT to high (H), movmg 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 S26-S28 performed again, finally bringing the disk back to the playback
position. This procedure serves to climinate offsets in the disk playback
position caused by vibration or other causes, résulﬁng in improved reliability
in clamping of disk D, d. ' '

Referring now also to Fig. 71, if after three consecutive executions of
the error correction routine beginning at step S51, n_lisclamping still occurs,
controller 300 proceeds from step S51 to step S58. At step S58, signal P.DWN

issetto high (H) causing sliding plate 75 to begin moving from position UP-1
to position DOWN-2. The description of steps S59-S62 is omitted since the
details are identical to those of steps S53-S56 described above. Iﬁ steps S63-
S66, cdntroller 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



19 -that inserts disk D i ntQ i nsertion aperture lA, hoI di ng the d| sk spindle -
hole and the disk rimwi th the right foreflnger .and: t he thumb,
srespectively. The disk can then be easily and naturally rotat ed cl ockwi se
as the disk is pushed in. Drive-side disk guide 1002, draws the disk in by
pulling the left side of disk D, rotating it clockw se; with the hand:of
the user urging it along until disk transfer mechani sm 1001 gets a solid
grip on disk D Once di sk transfer mechani sm 1001 has brought disk D
to a position where it is firmy supported between timng belt 14 and
friction belt 12, disk Dis noved i nd8pendently of the user. Disk Dis
brought to a _playback position (P2) and then to a stock position (P3).
Referring fofamt ’i ﬂ9oun§vnlug rea eStiQSdthnmgml FRONDegoes highofH)ckwi se, di sk

bl ayback pOonAg bR B diskitaliter mofaniins JT facishGvinB ok Didioward 4 oy e
renoved by tlidfrokis of thdDiii ﬁlaﬁasmrdmm@hﬁi%sl%a&he £Oit' Bllgt © bring

disk D as far to the _front “Blgayer as possi bl e w thout causing
permtti ng c?ﬁ“lfﬂiﬁ‘@*@’l’&e aiqnggfm:ttpmbgtt 18n nithe] counp valoe ceaches 105gm@tp on it.

That is, k"{ﬂé&p ef timng b d friction

belt 12 wou R&ﬁt Hlsa{é)’éfF%ﬁﬁgggc{ ﬁ@itp&, g§nt§?l E?ﬁ?ﬁs%g S?%S&éhgg | nsures

‘that di sk BepsSE6, isignul FRUNT and hlgn@l RBARP&S det ﬂﬁhlgi["(ﬂ)ci’oﬁ 50 Pnéez, MOVed

betmeen the, ej ect position, the p Xback position, and the stock position
elecér omagnetically braking motor 51. Controller 300 then sets mode flag "
M.FLAG to EJECT at step S67, and control returns to the main routine.

Once disk D, d, at the eject position, is removed, spring 127 brings '

loading plates 81L and 81R toward each other to disk receiving posi;ibn POS.1
(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal I—N, to go low (L). Control bi'anches from the main loop
at step S3 when disk D, d is at the eject position (because flag M.FLAG is set
to EJECT as described above) to step S4. Control proceeds to step S11 if
signal TN is low, indicating that the disk has been remow‘led. from the eject
position. Controller 300 then proceeds to steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to O in steps S11 and S12, respectively. M.FLAG is set to
READY in step S13. Then, controller 300 returns to the main loop (steps S1-
S10) at step S5 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 followmg is a description of the control sequences mltlated when
one of E/L key 1 through E/L key 4 is pressed. Briefly, when an E/L key with
the_éame number -as the current stocker position is pressed, controller 300
brings the disk, stored in that stocker position, to the eject position if a disk
D, d is present at the stock position or the playback position. If a disk D, dis
in the eject position, that disk is brought to the playback position. If an E/L
key is entered having a different number from the current stocker posiiion, 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



i nresponse 14 keypad entries by the user. . " .Referring nonentarily to
(Figs. 13, 17, and 25 when a disk is played back, ‘| oading plates 81L and 81R
are separated by a distance greater than the diareter of the disk, thereby
rel easing the disk so.that the disk can be rotated freely. A rack engager
1005, which noves | oadi ng plates 81L and 81R apart, is- also driven by notor
250. - Referring again to Fig. 7, a rack release plate 134 is attached
to main chassis 90 by pins 135, inserted in a guide grooves 90H in nain
chassis 90, so that rack release plate 134 can slide left and right
relative to main chassis 90. A bend 33B4B in rack rel ease plate 134 is
positioned to engage a bend 75E in a sliding plate 75. A T-shaped rack

rel ease | epesitidiBCorrespahding eo tle Bfiakey pitssed, and brings the specified disk

_ to the eject position. If no disk D, d is present in th§ 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 _sp_eciﬁéd
position, loading plates 81L. and 81R are brought to the disk receiving
position. | .

When E/L key 1-E/L key 4 is pressed, controller stores a
corresponding number (from 1 to 4) in an internal variable, m. If E/L key 1
is pressed, control branches from step S5 to step S14 where the value 1 is
stored in internal memory variable m and control passes to JOB E/L. If E/L
key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to JOB E/L. If
E/L key 3 is pressed, control branches from step S7 to step S16 where the
value 3 is stored in internal memory var';able m and control passes to JOB
E/L. If E/L key 4 is pressed, control .branches from step S8 to step S17 where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. . |

At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
If M.FLAG is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby determining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps S86-S92, in which loading
plates 81L and 81R afe moved from open position POS.4 to a positioh just
short of support position POS.3 (or support position POS.2 for small-diameter
disks). At step S86, controller 300 sets signal FRONT to high (H). At step
S87, controller 300 begins counting signal L. PULSE. Control then passes
from step S88 to S90, if S.FLAG is 1, indicating a small-diameter disk.
Control passes from step S88 to S89, if S.FLAG is 0, indicating a large-
diameter disk, or to step S90 if S.FLAG 1, indicating a small-diameter disk.-
In step $90, 75 is stored_in internal variable SET. In step S89, 12 is stored in



20 &xtending fromthe upper surface of a motor bracket 180. A spring 138,
strung between rack release | ever 130 and notor bracket 180, urges rack

fel ease lever 130 in a clockw se direction, as viewed fromabove. An arm
130B of rack release | ever 130 passes through an opening 87C in a rack
menber 87, inserting into a groove 134A Qf rack release plate 134, so that
rack rel ease | ever 130 rotates counterclockwi se responsively to a rightward

or of oot Bl TAiabe SEA” CRabiaedp proughsiep S ol Wil BluE Poacfied 5P
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menber 87 an n chassis 90 permtti hg rack member 87 tO pivo an arc
whose t ariue mba?d:? plafes rg1& whdc8liRedretovedanédially wethe KAS Téading plates 8L andenber
87 pivots towa and away fromthe front of the disk player. Integral rack
87D engd&jRsareibrought sowdrd @atincclampertisidors 77l and 7R Sonverge tbderttherurgingof | ey
15. A bend 87B of rack menmber 87 is connected to arm 130A of rack rel ease

| ever 13pring 138 sp shas claupes support pierhagisns 2010 4i flangexl 154/ efzelamper, 1091239

rotates in-a counterclockw se direction, rack
support it. At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal

FRONT and signal REAR to high (H). Note that the values 12 and 75 are just short of the

values used to count to positions POS.3 and POS.2, respectively. The reason for using a
value in SET that is smaller than the pulse count required to separate loading plates 81L and
81R exactly enough to support the disk is that if detection errors cause a pulse to be missed,
the spacing will still be small enough to support the disk.

Controller 300 mo'ves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step S93, controller 300 outputs a high (H) level at signal P.DWN, causing
motor 251 to begin moving sliding plate 75 toward the left side of housing 1000. Control
loops through step S94 until signal P. REF goes high (H), indicating that sliding plate 75 has
arrived at the reference position. Early in the traverse of sliding plate 75 from UP-2 to
DOWN-1, damper lock mechanism 1008 locks optical mechanism 1006 to base 40 and loading
plate open/close mechanism 1004 disengages rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing puliey 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



member 87 rotates toward the .rear of the disk pl ayer ‘causi ng. rack 87D to
ymesh-with.gear 15C.: . Referring.now to Fi gs. 7, 25-29, and 66,--rack"
*engager 1005 control's rack member 87 so that it engages with gear 15C (ON)
or disengages (OFF) in response to the position of sliding plate 75. Wile
sliding plate 75 is noving between a position DOMW-2 .and a position UP-1,
bend 75E of sliding plate 75 is positioned at a distance from bend 134B of
rack rel ease plate 134. Therefore, in this range of positions, the force of
spring 138 rotates rack release |lever 130 to position rack rel ease plate
134 toward the left end with pins 1352 135 resting at the .l eft-nost ends of
their respective guide grooves 90H, 90H |In this range of positions of
sl'iding pl andicating thatslidingnplete B/hasartivédlatgponitioh MOWNAL At stept897pl ate 131 as

shown in Fi Pg 3%12 ngenzrll Ig ?)PWN are set to-high (H) for SOmsec, so that motor
251 is electromagnetically braked. At position DOWN-1 of sliding plate 75,
optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered
to the unlocked position. This permits disk transfer within stocker 1011.
_ In steps S98-S101, controller 300 brings a stored disk D, d from
stocker 1011 to the eject position. At step S'98', controller 300 sets signal
FRONT to high (H) to start motor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting _signal
L. PULSE. Control loops through step S100, until the count value reaches
259 indicating the arrival of disk D, d at the eject position. At step S101,
signal FRONT and signal REAR are set to high: (H) for 50msec -
electromagnetically braking motor 250. , '
In steps S102-S108, controller 300 moves sliding plate 75 from position
DOWN-1 to positioh DOWN-2. At step S102, controller 300 sets signal P.UP
to high (H) causing motor 251 to begin moving sliding plate toward the right
side of housing 1000 Control loops through step S103, until signal P. REF
goes low (L), mdlcatmg 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 goes high (H). At step S106, controller 300 begins counting
signal P. PULSE. Control loops through step S107 until the count reaches
20 indicating that sliding plate 75 has arrived at position DOWN-2. At step
S108, signal P.UP and signal P.DOWN are set to high (H) for Sd: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



21 ’ﬁrging of spring 138. Wen sliding plate 75 noves from position UP-1 to
position UP-2, bend 75E engages with bend 134B, and rack rel ease plate 134
is moved to the right of the disk player. Therefore, rack rel ease plate 134
rotates rack rel ease | ever 130 countercl ockwi se agai nst the urging of
spring 138 causing plate 131 and sprin95§32, to pull rack nenber 87 to a
position where rack 87D neshes with gear” 15C. Thus as sliding plate 75

appr oac T Psdi; daf bd . L Lo 1S t ed,
o S ERFEORIC S bW L)} ndicalif e ke fik foel it 1 37H2 et oL bodfon, oot

Thi s capasses loxsp ST3 Whaiecsonfrblle30D Mbdtes stodker €01 16foqsorition ms.ﬁ&ﬁec%ﬂ%iﬁtin?ns

in which a disk is held between timng belt 14 and friction be 2 to open
posi t i oielida6s. the! E/L keypresbed) h élbis sfor iexamplep #f$8/1, Keohizaressed, Otockds 161His17) .
Referring to Figs. 9 and 49, an optical nechani sm 1006 includes a chassis
30, a toonedits position PAS(4 ptOncelstqekek 11 12has deen brought tocthe specifiadppdsitions f er

mechani sm 53. Disk D.is nounted on turntable 102 and rotated as disk Dis
pl ayed ernivoller 3P sets irternpbmeemory, vardzhle 8 (Whichdudieates theicugrentosteskes position).
'rl'rglr zt abelbqeuaiLPOZm(fmd gear 37 are fixedly attached to the rotating shaft of a

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

If, at step S75, D.FLAG(n) is 0, c?ontroller 300 moves loading plates 81L and 81R
from open position POS.4 to disk receivihg position POS.1 in steps S76-S79. At step S76,
controller 300 sets signal FRONT to high (H), whereupon timing pulley 15 starts rotating
clockwise moving timing pulley 15, and loading rack 81L, along rack member 87. At step
S77, controller 300 begins counting signal L. PULSE. Control loops through step S78 until
the éount value reaches 82. The rotation 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 claméer
support mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
that loading plates 81L and 81R have arrived at a position just short of disk receiving position
POS.1, control passes to step S79. At step S79, signal FRONT and signal REAR are set to
high (H) for 50 msec, electromagnetically braking motor 250. _

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

described above, therefore, the details are not



mot of 33A which drives them Gear 37 meshés with "g'éar-.FBS_"\/\hi ch’"in turn:
meshes with gear -36 of auxiliary.notor 33B. Gear 35.rotates on a shaft
‘attached to chassis 30. Turntable 102 is thus rotatéd by both main notor

33A and auxiliary notor 33B.

Mai n notor 33A and auxiliary notor 33B

are both enployed to drive turntable 102 during playback and to drive

opti cal

pi ckup 2 and turntable 102 during accessing and start-up operations

descri bed further below. Two notors are used because their operational
conmbi nation provides certain benefits. During disk playback, notor 33A and
auxiliary notor 33B are supplied witl4drive voltage at a ratio of '
approximately 7:3 so that auxiliary notor 33B acts as a |oad on main notor
33A. The | ceptatetl. Note Ithat reyenmtiiongh IRBreshilt f nksd eperiiork bfistepH88OS84 nmeshed

gears 35-37, mnim_zin I.brati of turntable 102 nt ageously,
S i ary. bt moyarten U2 oI, sibllebanat sepos st 58K REMBAEL ot

generated gpph [UBIY MGWIQ—%D’ the AptoB&iurE'Ss Lifkritical Ws" 85 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 .S.110. 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 mechaﬁism for this condition is
to transport the disk to a position where shutter 120 is opened and then moving
it inward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then moved again to the stock position. At step S110,
controller 300 checks the number of retry attempts made. In steps S111-S117,
operations identical to those in steps S86-S92 are carried out, with loading
plates 81L and 81R being moved from the open position POS.4 to support

- position POS.3 (for large disks or POS.2 small disks). Then, in steps S118-

S122, operations i_dehtical to those il; steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 being moved, to the
down position and the unlock position, respectively. .

In steps S123-S132, controller 300 follows a procedure that is similar
to steps S57 and 526-534 where disk D, d is brought to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or .P7 for
small disks). This procedure is as follows. First, at step S123, controller 300
sets signal FRONT to high (H), starting disk transfer mechanism 1001 so that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until signal S.CLOSE goes low (L), indicating the disk has pushed
shutter 120 open. At step Sl25, controller 300 sets signal FRONT to low (L)

because



22 flowto t he tmo mot ors. ~“Therefore, the | oad of auxiliary notor 33B is,
#0 a first-ofder approximation, non-dissipative. o EUrlng acce55|ng
and start-up, a hlgh torque and speed are desiréed to nminimze delay in
reaching sel ected and steady operation. Therefore, during start-up and
accessing, main notor 33A and auxiliary notor 33B are-supplied wth equal
drive. vol tages thereby driving disk Dwith twice the drive ‘torque of

pl ayback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin reading disk D quickly, and the access
time can be shortened. Since main not§% 33A and auxiliary notor 33B are
powered equal ly, vibration due to backlash between connected gears 35-37 is

transm t t edaridosighal rREBARetolfigh (Hsv\a@be%m thowifig diskrB}  aBarwaed.eCbatrélo probl em
since the vibration is only undesira Ie dur| pl ayback, not during

accel erat.dhe%loqw&élypeglastpbﬁl%éum@mr@l S £1,QSF ehangessto higly (H) agaitot or dri ve
circuit can ngﬁ:aﬂ%ﬂﬁ&glgﬁ%f‘@f@ﬁ&eju@&%ﬁ inPipofsatd Bk m6beralne Uy Hﬁﬁr 6-340510
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D, d. After signal S.CLOSE goes high (H), controller 300 begins counting
signal T. PULSE at step S127. Controller 300 checks S.FLAG(n) at step
S128 and if it is 1, indicating a small disk, the yaiue 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, co:itrdller 300
sets signal FRONT and signal REAR to high (H) for 50 -msec,
electromagnetically braking motor 250. |

In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal 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 iJP-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, elecuomagneﬁcally braking motor 251.

Steps S138-S142 perform the same operations as steps S45-S49 in
which controller 300 moves loading plates 81L and 81R to open position
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D;LOCK is
checked. If the disk lock error occurs after the retry operation described above
is repeated three times, controller 300 proceeds from step S110 in Fig. 74 to
step S86 in Fig. 72 and Disk D, d is brought to the eject position. '

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



A cehtering cone 101, projecting fromthe top surface of- turntable 102,
precisely centers.disk Dwith respect to turntabl e-i02. A magnet 105,

inside centering cone 101, attracts a clanper 1009 (not shown in Fig. 9 and
descri bed below). CGuide rods 31, 38, nmounted in chassis 30, guide optical

pi ckup 2 along a linear scanning path that fornms an angle of 25 degrees in
the clockw se direction with the front side of main chassis 90. The .
scanni ng path of optical pickup 2 is a radial line of disk D when disk Dis
nmounted on turntable 102. A scanningégntor 34 and optical pickup transfer
mechani sm 53, that includes decel eration gears 51, 52, 54, and a rack 50,

ble a s f optical i £k 2. ti al.esrs 230A, 230B
gg?ec? theﬁ?@ a?g“ '? ﬁ%tf’gﬁs"%ﬁ £5§ayg‘f"?\ﬁe@o 8 a V€. Thi s al | ows
the di stan@ennbnacwmm 890 {Rige T @oste S150 gdanmpers 41,
fitted into attachnment h llﬁas 30C ogrtlépchasglfsg‘eSO)a Vi blr)at [ on(g?w )éol ate

chassis 30WhereMaBLAGhIs chedkednIfM. FDAS is setda STANR BY, (s lAthlespm;t ive spring
42, bet weegyfiafildr 08 prod2iP & stép $38¢. 498 Snd Y ars 1&?1%515 indicating the

current stocker position corresponds to the E/L key pressed, control passes
from step S151 to step S152. Steps 8152.-8157; perform the same operations
as steps S86-S92. Therefore, in steps S152-S157, loading plates 81L and 81R
are moved from open position POS.4 to a position just short of support
position POS.3 (for large disks, or POS.2 f01: small disks). Control then passes
to step S158. |
Steps S158-S162, perform the same operatlons as steps S52-S56 and the

detalls are, therefore, not repeated. Thus, in steps S158-S162, controller 300
moves sliding plate 75 from position UP-2 to position DOWN-2. In steps
i8163-166, controller 300 brings disk D, from the playback position, to the
eject position following a procedure identical to that of steps S63-S66 and the
details are, therefore, not repeated. At step S169, M.FLAG is set to EJECT,
and control returps to the main routine.

| If, at step -'S-I_S 1 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 support position
POS.3 (for large disks, POS.2 for small-diameter disks); sliding plate 75 is
moved from position UP-2 to position DOWN-1; disk D, d, is moved from the
pla&back 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 stép 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: 5109 ‘where shdmg plate 75
is moved from UP-2 to DOWN-1 lowermg lower dlSk lock shaft 156 to unlock



23 fhe .weight. of chassis 30 Fasteners 43 |nsert through upper darrpers 44
on the upper. surface of -danper -41 passing through Tower. danpers 41 to
tonnect to base 40. A danper |ock mechani sm 1008, sel ectively |ocks
optical nmechanism 1006 on chassis 30 to a base 40 from which opti cal
mechani sm 1006 is otherw se vibrationally isol ated. .Danper | ock nechani sm
1008 includes a Y- shaped lock plate 64 with pins 64C projecting fromits
| ower surface. Pins 64C fit into guide grooves 40D on base 40, permtting
| ock plate 64 to nove over a linmted range and direction defined by guide
grooves 40D. A J-shaped lock plate 69 also has a pin 65B, projecting from
Its lower surface, that fits into a guide groove 40E on base 40,

perm tti ng thodisk phdlewéing eptival/ mechianizgn woe widlead theoway fatehoveamenty gui de

ol o5 40A SAGHE G 1Baps S (05t dink; ianced ja3us sipot lion and %"
: lower disk lock shaft 156 locked again. Then control returns to the main :
routine,
Referring -to Figs. 72-79, when one of the E/L keys is pressed while
the disk player is in the EJECT mode (M.FLAG = EJECT), controller 300
sets memory variable m equal to a value corresponding the E/L key pressed.
For example, if E/L key 3 is pressed (step S7), the value 3 is stored in internal
memory variable m (step S16). Controller 300 then proceeds from the main
 control flow diagram to step S220 in Fig. 78 via step S70 of Fig. 72 and step
S150 of Fig. 75. At step S220, the status of M.FLAG is checked. In this case,
M.FLAG = EJECT, so control to proceeds to step S221. At step S221 control
branches step S20 if the values of m and n are the same, indicating that the
E/L key pressed corresponds to the current stocker position. In steps S20-S40
“to S41-S50, disk D, d is brought from the eject position to the playbacl_c
position, clamped, loading plates 81L and 81R retracted to release disk D, d,
the disk player placed in standby mode, and control returned to the main
routine. ' '
If, in step 8221 the values for m and n are not 1dent1cal controller 300
proceeds through steps $222-S236, which perform the same operations as steps
. 820-S34 described earlier. That is, in steps $222-S236, disk D, d is brought
from the eject position to the playback position. In steps S237-5240, controller
300 moves sliding plate 75 from position DOWN-2.to position DOWN-1 as
follows. At step S237 (Fig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housing 1000. At
step S238, controller 300 begins counting signal P. PULSE. Control loops
through step 5107 untii the count value reaches 17 indicating sliding plate 75
has arrived at position DOWN-1. At step S240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagnetically brakiflg motor
251. As a result of siiding plate 75 being moved to position DOWN-1, lower



insef't into hotes:. 30A-and 30B, respectively, |ocated on a right “side of
ghassis 30. Engagenent tip 65A of |ock plate 65 passes through a hole 40C
tocated on a left side of base 40, and insert into a hole 30C | ocated on a
| eft side of chassis:30. (Hole 30Cis not visible in.Fig. 9, but is
visible in Figs. 30-33.) Lock plates 64 and 65 are interconnected by
connecting plate 66, which rotates on a shaft 67 projecting upwardly from
base 40. A conpression spring 68 is inserted between base 40 and | ock
plate 64, urging |lock plate 64 toward& he right side of base 40. Thus,

| ock plates 64 and 65 nove in opposite directions against, and with, the

f orce of- caliyk leskishaft $56 isnig thé3unléclopdsitior;, @érmittingdisaD, dab beamowedt | ng pl at e
66 passes tha eqh -openi ng 40F in base 40. Asliding . plate 75 (descri bed
| at er) engé@éﬁ ﬁ'&f’aﬁgw B204 0 control the -angul ar position of connecting

pl ate 66. {J ' - 6 . k mechani sm
1008 is | ocked asn un o}:ggowm&f@gﬁ'ﬁémﬁ% i?ﬁgmggsi&t th ég‘qggléz(}igng pl at e
75. An edgdesGibedaboye. Thatds,pdontrelles300 mavesadisk B tda ftona thedplaybacke from a

g e T 4 e
DOM- 2 and pogsition UP-2; and loading plates 81L and 8IR to open position POS.4. '
Control then passes to step S72 (Fig. 72). From step S72, operation prodeeds
through steps S73-S92 where stocker 1011 is moved to POS(m) and loading
plates 81L and 81R closed around the disk. Then control proceeds to stepé_ S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock, shaft 156 to unlock the disk and lowering optical

mechanism 1006 to clear the way for movement of the disk. Then, in steps
S98-S109, the disk is moved to the eject position and lower disk lock shaft 156
locked again.. Finally control returns to the main routine.

When an externaliy connec;téd computer 303 (Fig. 67) sends a read
command, control proceeds from step S9 to stép S18 in the main routine
shown in Fig. 68. The various mechanisms are controlled, as described above,

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

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

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



24 -UP-1, l'ock. pl ates 64 and 65-are urged toward the.right si de of housing
;1000 by the.force of conpression spring 68 faorcing engagerent tips G4A -
*64B, 65A into holes 30A - 30C of chassis.30. This causes optical

1006,

nmoved from position UP-1 to position UP-2,

on chassis 30, to be |ocked to base 40. Wen sliding plate
edge 75B" engages notch -66A

turni'ng connecting plate 66 counterclockw se agai nst the force of .

conpression spring 68. Lock plate 64 is thereby noved toward the left side

of housing 1000, and | ock plate 65 tS&ard the right side of housi
6

causi ng engagenent tips 64A, 64B, an

mechani sm
75 is

ng 1000,

5A to di sengage from hol es 40A-40C

freed, in

BLSP? ?gnm&ﬁg’g‘,d“%gbﬁéég %gé@ﬂq%ﬁépl%“@?f@eﬁﬁs§fe$§|%§§6-'§§§'bﬁpqr hl’J‘}S)y_ | ower

danpers 41thaRamedPerations as steps S111-S142, described above. Thus,loading plates

81L and 81R are moved from open position POS.4 to a position just short of
support positién POS.3 (for iarge disks, or position POS.2 for small-diameter
disks); sliding plate 75 is moved from position UP- 2 to position DOWN-1;
disk D, d, is brought from the playback position, to the stock position; sliding
plate 75 is brought from position DOWN-1 to position UP-2; and loading

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

step S302 to step S303 if signal D.LOCK is low (L) In step S303, M.FLAG
is set to STOCK at step S303. Control then returns to the main routine.

If signal D.LOCK does not pass to a low state at step S302, indicating
that it is misaligned, :ﬁen controller 300 proceeds to step S304 (Fig. 81). In
steps 8304-S‘§;35. , controller 300 moves the disk toward the front until shutter
120 opens and thenireiurns 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 operéitions performed in steps S110-S142
described above, so the description is omitted here.

Referring- to Fig. 83, a second embodit_nent of a support for timing belt
14 provides smoother operation. An endless teflon sheet 400 having a low

friction coefficient is wrapped around the peripheral surface of a guide wall

10D, which supports timing belt 14. Thus, when timing belt 14 is revolved,

teflon sheet 400 lubricates the adjacent sliding surfaces of timing belt 14 and
guide wall 10D. This provides smoother sliding compared to direct contact
between timing belt 14 and guide wall 10D, Of cburse, the teflon sheet can be
made from another material having a low friction coefficient. '

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

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



danpér s 44. ' Referring to Figs. 10, 45, a_nd,;A?, a'vertical transport
rechani sm 1007,. rai ses” and | owers base 40, wth the.atfached opti cal
mechani sm 1006, between an up position (Fig. 47) and a down position (Fig.
45). In the up position, disk Dis played back. In the down position,
optical nmechanism 1006 is shifted down and away fromdisk D to clear the
way for transfer of disk D. Vertical transport rechani sm 1007 raises
and | owers base 40, which is supported at its forward side on guide pins
45A and 45B and at its rear end on ranp channel 48'. Ranp channel 48' is
cut out of a stainless steel guide pggte attached to base 40 at the rear
end thereof. CGuide pins 45A and 45B rest in ranp channels 75A" and 75B' in
bends 75A ﬁ&ihe7553tin{iﬁ§ RAt i4.eThe rélers |aké1!sﬁ;§bo?ieat(ﬁ1_ $iaftshA0 GRakRael 48’
rests on pin 47, inserfted in an opening ina vertical extension 75C in

sli di ng pl flexuresof timdng helt 1di could alsot be affectivelypprsvensed byt usdng jusbchani sm

1006, rid d d i.d fts 137A - “whi tached t
i n chass PR RO IR A0 INE B o rreshont B4Lodtboithel frol' DIOTE 78
i s trans| ahqstoliedtionadtdt EiafidifoinitS B3t sifg lageroMers Aad Shiall%fdlleavl a9 gui de pins

45A and 45B to ride up and down in ranp channels 75A° and’ 75B' .
respect i veRljernating pattasns itrie possible to achieve nearly the samdesygwithofepelie upwar dl y

on pin 47. .ymponents, thereby reducing production cost while effectively preventing

inward flexure of timing belt 14.

Referring to Fig. 85, a fourth embodiment of drive-side disk guide
1002 also provides low friction support of timing belt 14. In this embodiment,
the distances between shafts 403 of rollers 401 are made smaller than the
diameter of rollers 401. Thus, rollers 401 overlap each other. This decreases
the interval between support points (the points of contact between rollers 401
and the inside surface of timing belt 14) thereby improving the support and

* straightness of timing belt 14.

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

Although the a'\bove embodiments describe a CD player with a built-in
changer mechanism, many aspects of the invention may be applied to a single
disk player as well wiih or without internal CD storage capabi_li'ty.

Although in the embodiments described, the disk transfer mechanism
has a moving drive belt and a fixed disk guide causing the disk to roll while
it is transported, it is also possible that both sides of the disk could be



25 7 Shafts 136A—136C screwed into main cha55|s 90 QU|de the | ef-t-
and right. nuvenent of .sli.ding plate 75. Shafts 136A-136C pass t hrough
cthannels 75H in slldlng plate 75. Shafts "136A-136C have w de heads to hold
sliding plate 75 adjacent to main chassis 90. A-worm gear 254 pressed onto
a rotating shaft 251A of a notor 251 neshes with a gear 184A of a gear
menber 184, which rotates on shaft 92 projecting upwardly from main chassis
90. Anot her gear 184B of geaf nenber 184 neshes with a gear 71, which in
turn meshes with a gear 72. Gear 72 in turn neshes with a |arge dlaneter
gear of gear elenent 73. A snall dianéter gear

supported with moving drive belts. In the latter configuration, the disk would
not roll during transport.

Although in the embodiments described above, a drive belt and a disk
guide are interconnected by a rack and pinion mechanism so that they each
move apart and together with no net movement between them. Thus, when a
disk is inserted, thej each move the same distance. However, it would also be
possible, for example, to fix the drive belt and have only the disk guide move
responsively to the insertion of a disk. In this case, depending on whether the
inserted disk is a 120 mm disk or an 80 mm disk, the center of the disk would
track a different line inside the disk player. ‘However, either type of disk could
be accommodated by employing a read mechanism capable of moving laterally
in résponse to the size of disk inserted.

Although in the embodiments described above, a disk guide 11E is
located at an end of friction belt 12, it is clear from the present disclosure, that
a disk guide 11E could be located at the end of timing belt 14. This would
achievé a similar effect and advantage as the disk guide described above.
Either a single disk guide could be located at a respective end of either the
friction belt or the timing belt or two disk guides could be used, one for each
of the friction belt and the timing belt. Any of the above configurations are
considered to be within the bounds of the present invention and enabled by the
present disclosure.

As described above, the present invention allows transporting of disks
regardless of the diameter of the disk since the distance between the pair of
disk transporting means, when a disk is not inserted, is smaller than the
diameter of the disk to be inserted. |

Having descr_ibed preferred embodiments of the invention with
reference to the accompanying drawings, it is to be understood that thé
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



of .géar el ement 73 nmeshes with-a l.arge di aneter- gear .of gear el enent 74.. A
snal | diameter- gear 74A of gear -el ement 74 in turn-meshes with an integral,
rack 75F in sliding plate 75. Gear$ 71 and 72, and gear el enents 73 and
74, all rotate on respective integral shafts that fit into respective
holes in the bottom of.main chassis 90. Therefore, rotation of notor 251
translates sliding plate 75 left and right. A shutter wheel 58,
attached to a top of gear nmenber 184, periodically interrupts a |ight beam
of an optical sensor 233, supported on a bracket 181, as gear nenber 184
rotates, - to generate a series of si@Bals (sliding plate notion pul se
signal, P. PULSE, described below). This series of signals is used by a
control | er departieg éram the schpe pospirit ofi thefinedntion ag defingdeinabe appended Referring
now al so t%la'izring' 66, horizontal portions GL of ranp channels 75A° and 75B



gui- de pins 45A and 45B of base 40, without lifting them as sliding plate
¥5 noves betwee Lon 2 (shown in Figs. 34 and 3%
position DOM-1 (shown in Figs. 36 and 37). Thus, base 40, W

llf&%
mechani sm 1006, ﬁmmllm“ Iml:lﬁm/n position (optical nechanism
shown in the down 45) elowdlsk D in the prayback

posi tion. Wen sliding ptate 75 rmves b8 vveen position DOWW-1 and position

UP-1 (t&ehgl.at er eahown in Figs. 38 and 39), guide pins 45A and 45B are
lifted 4 ﬁhﬂ’ d¥tions @ of ranp channel s 75A°" and 75B', thereby

lifting opti d)(N;i 7 Qvith &Y b
) posi tion UP- and p05| t| onﬂ(%gﬁ% 8élf(ﬁ'latte h%\%nt(ﬁﬁkn%lzll gs. &%8 %ﬂ?ﬁ]
gui des  jReftfon poitiiiCto’ st position of said device, comprising:
first and second disk transfer guides movably supported in a disk reader and

initially separated by a first distance;
said first disk transfer guide including first means for engaging a first portion of
said edge;
said second disk transfer guide mcludmg second means for engaging a second
| portlon of said edge;
means for separating said first and second disk transfer guides a further distance
apart than said first distance in response to an insertion of said disk between said first and
second disk transfer guides, said further distance apart being a support distance sufficient to
receive said disk between said first and second disk transfer guides;
at least one of said first and second disk transfer guides inclﬁding drive means
for moving said disk along said first and second disk transfer guides responsively to said
separating; and
said drive means including means for transporting said disk from said insertion
position to said first position responsively to said separating.
2. A device as in claim 1, further comprising:
said first and second disk transfer guides including means for supporting said disk
therebetween at said first position;
said first and second disk transfer guides being separated said support distance apart
when said disk is at said first position and supported between said first and second disk
transfer guides; |
said disk having one of at least two substantially different diameters;

said support distance being equal to said one of said at least two substantially different

diameters; and T
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26 ‘remain in .horizontal portions G3 and optlcal fechani'sm_remsi
*up position (optical ‘mechani sm 1006 is shown-in tHe up po_lmlsjsﬂﬁ'rﬁ"\f\“

for disk pl aybaelHLn—Lhe_up_st_Lt i on, optical nmechani sm 1006 FEPIR5Che

| evel of a Iovver surface of disk D d in the playback positi-en nount ed
on the upper s "ﬂ'HlelmHml e 102. Therefore, there is no need to
di spl ace disk- Itype di sk player, to-play disk D, d back.
As can be seen from [ nspectfon gui de groove 48' and pin 47 cooperate in
such a way that the rear end of base 40 is lifted in concert with the

forward end, just as described aboves4 One pul se of signal P. PULSE
I ndi cat es approxi mately 0.231 mm of novenent of sliding pI ate 75. A shutter

pi ece 75G on amesmsdfopndettctingn@id load eof7£t leashttoior substantially differbstam gener at ed
and sensed_ by optical sensor 237 on, nai
diameters responsively to said detecting saxd support distance.

3. A device as in claim 2, wherein said ﬁrst distance is less than either
of said at'least_ two substantially different diameters, whereby said first and
sécond disk guidés are separated further apart than said first dismnce'upon said
insertion.

4. A device as in claim 1, wherein:

said first means for engaging has a first engagement surface contacting
said first portion of said edge; and _

| said drive means includes means for moving said first engagement
surface relative to said first disk transfer guide.

5. A device as in claim 4, further comprising:

said second means for engaging having a second engagement surface
contacting said second portion of said edgé;

means for preventing said first portion of said edge from slipping with
respect to said first engagement surface; and

means for preventing said second portion of said edge from slipping
with respect to said second engagemer;t surface, whereby said disk rolls along
said second engagemeﬂt surface when said first engagement surface is moved
by said means for moving. -

| 6. A device as in claim 5, further comprising means for manually
inserting said disk between said first and second disk transfer guides.
7. A device as in claim 6, wherein said means for manually inserting
includes:

an insertion aperture through which said disk is insertable;

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

said sliding surface being positioned to face one of said first means for

engaging and said second means for engaging; and

-
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.ChaS‘SIS 90. Thus; optlcal sensor’ 237 detects a reference p05| ' EEN
sliding plate 75 ‘at the poi nt wher e, shut-t er. pi ece- 756G | ust ceaseSaHEf-THg‘SB b

interrupt the- Im plate 75 noves to the I‘Ig”lt of‘*‘f’ﬁb’éﬁ“tlon
DOMN-1 or just meﬂ;s sliding plate 75 noves left of p - 1.

This reference s by optical sensor 237, is signal P . REF
Si gnal P. REF goes hutter pi ece 75G ceases to interrupt the

| i ght beam generated by optlcal sensor 237 and goes high when the beamis

i nterrupted. The positions of sliding plate 75 are determ ned by :
counting the nunber of pulses of sigrgl P. PULS E after the signal P . REF
goes low (L). Position DOMN-1 is detected by noving sliding plate 75

I ﬁftvvard: y af]Eersaid fined Igﬁ‘ide Haﬁigspm:gxhggb t(utﬂl)a thawddpdréibh iof gaidf ¢dge counti ng
t hree pul ses, from signal, P. PULSE | plate 7 osi tioned at
posi tion Demeszawgﬁam ‘Fl{:}‘ga?’F@P" Tl momrs%ésal & QgPPRt ¢ 75 i s

posi t1oned g BN bbfbalFolls MonEHid6ns of dhiR0riAL 3he shibridorkl® foroht untl) |

signal P . stoppl ng after counting 27 pul ses of signal
P . PULSE. engagingg pl ate 75 S p03|t|oned at position UP-2 by halting a

ri ghtward rmverregnt a&év%e gsol%ngllaug

l%lj'cleitsligid sliding surface has a lower
coefficient of friction than either of said first and second engagement surfaces.

9. A device as in claim 4, further comprising means for intefconﬁecting-
said first and second disk transfer guides so that said first and second disk
transfer guides are forced to move equal diétances in opposite directions.

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

said second means for engaging having a second engagement surface
contacting said second portion of said edge;

means for preventing said first portion of said edge from slipping with
respect to said first engagement surface; and

means for preventing-said second portion of. said edge from slipping
with respect to said second engagement surface.

11. A device as in claim 10, further comprising means for manually
inserting said disk between said first and second disk transfer gmdes

12. A device as in claim 11, wherein said means manually inserting
includes:

an insertion aperture through which said disk is insertable;

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

said sliding surface .being positioned to face one of said first means for
engaging and said second means for engagmg, and

said fixed guide being positioned so that a third portion of said edge
slides along said sliding surface while a fourth portion of said edge, opposite

said third portion, rolls along said one of said first and second means for

engaging.
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27 v . Referring to Figs. 2 and 49, a cl arrper 1009 cI anps disk.D on.
.;turnt able 102. d anper 1009 i a cl anper base 100 wi a_n '
*surface to which mﬁmﬁﬁiﬁe 111, is attached. Aﬁfﬁ'f ﬁﬁ%i%sﬁa
115 has a flange 1 tl 115B whi ch passes t hrough an_openi.ng:
80G in | oadi ng chal\gm“ mﬂl‘m 5;A tapers at its -perinmeter. Shaft 115B
is insertably fixed+toc cltamder base 100. A cl anpi ng sheet of conpressed
uret hane is adhesively bonded to the outer perineter of the bottom surface

of clanper base 100 to protect disk. 66urfaces from danmge. Turntable 102

has a magnet 105 which is positioned to attract ferromagnetic plate 111.
13, A device as in claim 12, wherein said sliding surface has a lower

coefficient of friction than either of said first and second engagement surfaces.

14. A device as in claim 1, wherein:

said first means for engaging includes a belt having a belt surface
contacting said first portion of said edge; and .
| said means for transporting includes means for revolving said belt so
that said belt surface moves along a longitudinal axis of said first disk transfer

guide. ' ' '

15. A device as in claim 14, furthér comprising:

two end supports on said first disk transfer gﬁide for supporting said
belt therebetween;
| a straight spanning portion of said belt between said two end supports;

. and : .

means for substantially preventing $aid straight spanning portion from
being deflected by said edge. |

16. A device as in claim 15, wherein:

said first and second disk transfer guldes support said disk therebetween
at said first posmon

said first and second disk transfer guides are separated said support
distance apart when said disk is at said first position and supported between
said first and second disk guides; .

said disk has one of two substantially different diameters;

said support distance being equal to said one of said two substantially
different diameters; and

means for detecting said one of two substantially different diameters by

detecting said support distance.

ot Has Been Replaced -
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Ref-‘e'rri ng also to Figs. 43 and 47, a cl anper support nechani sm 1010 hol ds

posi ti on. Respect projecting upwardly from {he UpRehcen
surface of |oading*plates 81L°%and 81R @?ass t hrough gui de gtoove 80D of

cl anper 1009 sl | %“mﬂm MIHmove di sk D when disk Dis kReep axbasin

hotder S7ot The A Eikel 4808 clping 1 dufthereee %f’né??; 7;?0?23“733 Gl
e 3122‘32%@8%9@%3%011%@%@“?8% af\pning i &€ MechEely re§§f§Ct'V€
h
& e eLOREwhplB dirccBbhe, 386 fitsOlirecith il ppor%h"if?i\h%sci‘?ﬁ‘g%fﬁs e R
ends Whaidinkégion ﬁloﬁttb@ﬁld fﬁgﬁg&iﬁoﬁl £i@ secoh ﬂe@n«ﬁ'
IRPRTE gﬂoug t

support flange 1 5 of cla 009 when supports 77A
t oget hadirecGoppor t

means for detecting a registration position of said disk during a first transporting of
said disk in one of said first direction and said second direction;

means for detecting a distance of movement of said disk during a second transporting
of said disk by said drive means; and

means for halting said drive means, during said second transporting of said disk in said
first direction following a detection of said registration position, responsively to a detection of
a predetermined distance of said second transporting by said means for detecting, said
predetermined distance being calculated to transport said disk from said registration position to
said first position.

18. A device as in claim 17, wherein:

said drive means includes a transmission element that moves during said first and
second transporting; and

said means for detecting a distance includes encoder means for indicating incremental
movemént of said transmission. .

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

means for halting said drive means, during a third transporting of said disk in one of

_ said first and second directions following one of said first transporting and said second

transporting.

said third transporting being effective to transport said disk to a second position. _

20. A device as in claim 19, wherein said first position is a playback position and
said second position is a storage position for storing said disk within said device.

21. A device for transporting a disk with a disk size and an edge from an inseﬁion

position to a first position of said device, comprising:

a disk transfer guide;
" This Sheet Has Been Replace
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77Ashas a V-shaped cross section. A spri-n"g 128 -Ur'gfé'fs-j_cl-'a'-rrpe)rghol ders 77L_ -

antd. 77R t oget-her—_f o snughy f I ange” 115A. .H ange* 115A [t 1S, L0 S8iEN
| NSRS

in supports 77A, 77A in a definite-'position when supports 7!? By
brought toget her. Hmmm‘lmmgmm 77A hol d flange | 115A jat _a_precise
vertical position it 1009 at 0.3 nm above- di sk D. _
Referring to Figs. "42-45, clanper support mechani sm 1010 supports cl anper
.1009 ° above disk D responsively to novenent of |oading plates 81L and 81R
‘as follows. When |oading plates 81L and 81R are noved between a di sk
receiving position (PCS. 1, shown in 68Fi gs. 42 and 43) and | arge-di aneter -
means for holding said disk transfer guide in a receiving position in
preparation for receiving said disk; ' _
said disk transfer guide including one of a first means for engaging said
edge at a first point thereof and a second means for engaging said edge at a
second point thereof; |
~ another of said first énd second means for engaging positioned opposite
 said disk transfer guide; ,
said first and second means for engaging including means for
supporting said disk; _
said first means for engaging including a first longitudinal surfacé
adjacent said edge at said first point;
said second means for engaging including a second longitudinal surface
adjacent said edge at said second point;
said first and second longitudinal surfaces being substantially parallel;
means for shifting said disk transfer guide, in response to an insertion
of said disk, by forcing said disk transfer guide to one side by said edge, an
amount of said shifting being dependent on said disk size; _
means for urging said first disl'c transfer guide toward said another of
said first and second means for engaging whereby said disk edge positively
engages said first and second means for engaging;
first means for detecting said shifting, whereby said insertion is
detected;
said first and second longitudinal surfaces having respective lonéitudinal
axeé and extending at least from said insertion position to said first position;
drive means for moving at least one of said first and second
longitudinal surfaces élong said longitudinal axis thereof, whei'eby said disk is
transported from said insertion position to said first position; and '
said drive means being responsive to said first means for detecting.
22. A device as in claim 21, wherein:
/ .
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28+"di sk support position (PCS.3 shown in Figs. 44 and 45), ;
Jfoadi ng plates 81L and 81R, travel in guide grooves 77B, 77{BH$ SetETHMES BEEN
"hol ders 77L, 77R cl anper hol ders 77L and [77R FRERGAGEDr ce
of spring 128 brlm"m ﬂm ﬁm)lllﬁrs 77L 77R together caustmyg suppor-ts—
77A, 77A to hold clxanpert 1009 s0. 3 ve disk D in the playback position.
Referring now al so to Figs. 4649, optlcal mechani sm 1006 is raised to the
Up_POSI t 0N saftfdilsy mBRoR Gnglefiefhofilibs m&rmu?g&b%eaaaaﬁﬁ&eéan open
position, PCS. 4 shown in Figs. 48 and 49) e open position, respective

pins 78, 78 nwank ferchdlding|saidefirsBlbngitidindl bitfacebetwedhbdais lowes 288 bpetchesBRd Of
gui de grooves 77B, 77B spreading clanper holders 77L and 77R apart agai nst

t he fosurfacek ts fiornng 1dmfitudinal recessuwitls said fipstrsusface/formitgla blind edd:and f | ange
115A. C anper 1009 is then attracted to magnet 105 of turntable 102

cl anpi ng di shidzdge fiskinginte/said ddngitudipal reaebscl anper 1009. Loadi ng pl ates 81L
and 81R are brought to the open i)OSItlon (PCS. 4) even after disk D has been
nmoved to 23. A device as in claim 21, further comprising:

a belt having a surface;
first and second supports for revolvably supporting said belt; and said first longitudinal

surface being a portion of said surface.
24. A device as in claim 23, wherein said means for movably supporting includes:
a housing having a loading chassis; | |
a loading plate slidably connected to said loading chassis;
said ﬁrst support including a first pulley rotatably mounted on said loading plate;
said secbnd supports including a second pulley rotatably mounted on said loading plate;
and i

means for insuring said loading plate remains at a constant angular orientation with
respect to said loading chassis.

25. A device as in claim 24, further comprising:

said second means for engaging including a longitudinal guiding channel;

said second means for engaging including a second surface at a blind end of said
guiding channel and adjacent said edge;

means for movably connecting said second means for engaging to said loading chassis;
and ‘

means for forcing said first means for engaging and said second means for engaging to
move equal distances in opposite directions.

26. A device as in claim 25, wherein said means for forcing includes

is Sheet Has Been Replaced
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the ‘st ock position so that the stocker can be noved up and d
appens since no disk Dis present on turntable 102 in the ?N
ng c@ﬂEAéﬂi 0

cl anper 1009 is at 105 and rests on centerj

turntable 102, as "ﬂ“{]ﬁ“l“ﬂﬁ&l" Referring to Fi gs.—2=ant—50,—a
shutter piece 77L' oen ¢l anpey indicates clanp errors the outer
perimeter position of |oading plates 81 and 81R. An optical sensor 234, on

| oadi ng chas “]ﬁ P of.shutter piece 77L'. Optical
sensorg234 gi (ﬁf%eaﬁl% ng P tgﬁé& g‘ﬂ&é i’ﬁ?ﬂﬁ ’tion detecti (r)]nI Si %nﬁld
QUT) whi ch t e
'Eoget her ar oltje'r%déplvgrﬁ%%@ I%fgiiﬁ?ga&in%ﬂ?? Zéé%ﬁwﬁ”%&gw 7A T7A
are noved apgich of said respe?ﬁ%?faﬁkf,‘gelﬁg‘ﬂlhﬁsfh&h sﬁ}h oplﬁiég RRALS 77A T77A have
wedge- shaped cross sections. |f flange 115A is rce upwardly or

downwar dl 'y, 2UppoAtdevitéAs il CAINDS, BEtiRRcoMPrisig meand Firurpig ﬁﬁn?Sﬂatt‘!"hen
opti cal nechani sm 1006 i s noved to the up position, disk D | s m sal
with r aadeeid secondimeansofor engdling towdrd lbach dfbiér. wi | | force disk D upwar dl y

agai nst cl an%)er 1009 causing, . . ) . L
_ 8. A disk transporting device for transporting a disk, having a disk size and an

EH'IScsmstr AAs sE

vt

edge, from an insertion position to a first position of said device, comprising:

first and second disk transfer guides;

means for mdvably supporting said first disk transfer guide;

‘means for holding said first disk transfer guide in a receiving position prior to an
insertion of said disk;

| said first disk transfer guide including first means for engaging said edge at a first point

of said edge; '

said second disk transfer guide including second jmeans for engaging said edge at a
second point of said edge; .

engagement of said edge by said first and second means for engaging being effective to
support said disk at said first and second points between said first and second means for
engaging;

means for inserting said disk, frdm outsidé said device, between said first and second
means for engaging, whereby said firét disk transfer guide is shifted to one side, an amount of
said shifting being dependent on said disk size;

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

indicated;

said first disk transfer guide including drive means for moving said first means for
engaging so that said disk travels along said second disk transfer guide from said insertion
position to said first position; and

said drive means being responsive to said first means for detecting.
[ — .
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29, 5supports 77TA, 77TA to spread apart. This will cause the OUT signal to go

¢+ 'ow i ndi cating r iiugON. Note that, in the up pofit '
mechani sm 1006|m||ﬂ"“mgmﬁﬂl“lge of turntable 102 and the T%évg‘?% Hgfﬁééeéig
di sk D preciselw coincide. sTherefore, normally, the novenept of E.;[ur nt abl
102 to the up position should not raisegqdisk Dat all. Note also that as
clanper 1009 is attracted toward turntable 102 due to the nagnetic force of
magnet 105, 20nd A didk tidnepating devicy, ddompri¥ingof cl earance above di sk D,

cl anper holders 77L, 77R are not forced substantially apart even if cl anper
1009 is | owarchdssisy t he surface of disk D. Therefore, unless |oading plates
81L and 81R have been brought to the open position PCS.4, the output from
optical sengduaingdiskguides withaespertive loogitndisal supfaces shat faceaachiotheropt i cal

nmechani sm 1006 has nopved to the u osition. Thus, the output from optical
sensor 234 @aidguEices havgng respective gar%llel longitudinal axes paralle? fo bne another

said disk baving one of first and second substantially different diameters and an edge';

means for urging said disk gliides toward each other to grip said disk, therebetween, by
said edge;

means for moving at least one of said surfaces along said longitudinal axis of said at
least 6ne of said surfaces whereby said disk gripped between said surfaces is transported;

said pair of disk gu’ides being connected to said chasSis, at least one of said palr being
movably connected to said chassis, so that said facing surfaces are held apart by a receiving
distance less than a smaller of said two diameters when no disk is gripped therebetween;

said facing surfaces being separated by a first distance when said disk is gripped
therebetween and said disk has said first diameter and by a second distance when said disk is

- gripped therebetween and said disk has said second diameter;

éncoder means for indicating a change in separation of said surfaces from said
receiving distance to one of said first and second distances; and

said means for moving being respoﬁsive to said means for indicating.

30. A device as in claim 29, further comprising;

means for indicating increméhts of movement of said at least one of said surfaces;

means for counting said increments;

size detector means for indicating whether said surfaces are separated by said first

distance or said second distance; and

-
eet Has Been Replaced

TN



CUT) is al so used to detect_clanping errors between clanper 1009 and
‘t'urnt abl e 102. Referring now to Fig. 65, signal \”%)%EIT%S@%N
er,

when | oadi ng pl a ﬂllmm’"mﬂ m;ﬂi parate beyond the point SNCED

| ar ge- di anet er di H mréd between tim ng belt |14 an frupf.n.
belt 12 at positidn POS-3." Thi s *serves_as a reference point for the
determ nation of other positions of |0&¥ing plates 81L and 81R |VbVI ng

Iaterallyfr thls reference sition, vvhere si.gnal oes

count i ng 11*5 caliding frahs o5 Fapsnontisi amid Gisk R st besiion
Positi ns Cliv 83 pul ses .
of s oftd seEomb %ﬁfﬁ%ﬁ%ﬁg e gﬁc@ﬁﬁl&ﬁ% i %{%i‘ﬂﬁéﬂf ij? From
position PCs 4 11, a stocker 1011 is generally
defined by a topAp 15 traﬁ%%?&éﬁ%gs Flk@g 154, and a stocker body 150.

St ocker pl aj gfaskfa2A- 152D are i nsertabl y affixed in respective slits of
stocker body 150. Sheets 153, of the non-woven cloth, the sane used as a
case | i ni ngfitsp afid eécdmll dﬁdk%ﬁ&eﬂoih&&d@ﬁ@ﬁﬁbﬁiﬁ;'atlé&ﬂdﬁ&oﬁﬁid fitst afid bot t om
surfaces of stocker plates 152A-152D and top plate 151. Sheets 153 are

f ol dedsegond diskpaidts bemgnmodablyeomheected to sdid shassiser pl at es 152A- 152D and top

-plate 151. Stocker 1011 renovably supports
means for urging said at least one of said first and second disk guides toward the other

of said first and second disk guides;

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

 said first and second disk guides;

means for mbving said disk along said disk guides;

means for detecting a moveﬁixent of said at least one of said first and second disk
guides; and

means for actuating said means for moving responsively to said means for detecting.
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#a total of four disks (not shown in the drawing) at a_pitch-of 3*.“.‘.11*‘1

tween top plate 151 and stocker plate 152D. A first stofegsdiHekT HsS BEEN
//l nserted between top platei151 and stocker plate 152A. A econdsﬁ.ﬂéﬁ%d di gk
Is stored between stocker plates 152A and 152B. A third st

stored between stocker plates 152B and 1$2C. 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
I's hidden in the draw ng) engage screws 167L, 167R that rotate on shafts

165L, 165R respectively, proiSK iiRANSFORTING DEVICERI N

ABSTRACT

A compact disk player/changer for compact disks (D) fits within the standard half-
height disk drive form factor for computer peripherals. A disk (D), either a 5-14 inch or 3-%
inch in size, is inserted through an aperture (1A) and supported, at opposite contact points on
its edge, between iateraily movable left and right-side disk guides (9, 11). The position of the
disk (D) at insertion is accurately registered by the closing of a flap at the entrance of the front
aperture (1A). The position of the belt (14) is detected by a rotétional encoder on a pulley that
supports one end of the belt (14). The disk size and rgistration position are used with belt

position information to position the disk (D) accurately irrespective of the disk size. | k

Fig. 13
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chagsi;s*90. Thus, rotation of screws 167L, 167R noves stocker 1011 ﬂgs

verticall,y. A stocker vertical transfer mechanism 1012, |ocated bel ow

>“stocker 1011, drives screws 167R, 167L. A notor 252, supported by bracket
182 on main chassis 90, has a rotating shaft with a press-fitted worm gear
62. A gear nember 169, rotatably supportegsby shaft 170, has a gear 169A,
on an upper portion thereof, that nmeshes with wormgear 62. A gear 169B on
a lower portion of gear nmenber 169 meshes with a gear 167A attached to
screw 167L. Gear 167A nmeshes with a gear 168L. Gear 168L nmeshes with a gear
166 which in.-turn nmeshes with a gear 168R Gear 168R neshes with a gear
167A attached to screw 167R Cl ockw se rotation.of screws 167R-and 167L -
| owers stocker 1011, and counterclockw se rotation of screws 167R and 167L
rai ses stocker 1011. . A shutter nenber 173 rotates on a shaft
projecting upwardly frommain chassis 90. Shutter nenber 173 has a gear
173A, on its lower surface, that meshes with .a gear 168A coaxially
connected to gear .169L. Rotation of shutter nenber 173 is detected by
optical sensors 238 and 239 and ‘'used to determ ne the vertical novenent and
position of stoocker 1011. AAshutter pi @ 73R projects froman edge of -
shutter nember 173 and sli enber 173 divi JE shutter
menber 173 at 90 degree i 5

[N
>



31 "173B and slits S1-S4 are detected by optical sensors 238 and 239,

srespecti-vely, on a disk | ock base 155. Optical sensor 238 generates
a stocker reference position signal (S . REF), when shutter piece 173B

interrupts a |ight beam generated and detected by optical sensor 238.

Signal S . REF goes high when stockey/84011 is brought to a position above

di sk hol ding position POS(1). POS(1) of stocker 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

stocker position signal (S . POS). Each

78 _77L




ti me stocker 101 1 passes one of positions POS(1)-P0OS(4), the signal goes
=Jl.ow (L). Thus, -position POS(1) is detected by noving the stocker downward
until signal S . POS goes low (L) after signal S . REF goes high (H The
remai ni ng positions POS(2), POS(3), 7n POS(4) are detected noving stocker
1011 further and counting second, t B/ P , or fourth changes in signal S .
PCS, respectively. Referring to Figs. 12, 53, and 55, a disk |ock
mechani sm 1013, prevents disks, held in stocker 1011, from novi ng out of
stocker 1011. An upper disk lLock shaft 158 projects downwardly froma | ower
surface_of top cover 3. Upper disk |ock shaft 158 passes through spindle
hol es of disks stored in stocker 1011. A |Iower end of upper disk |ock shaft
158 extends to a pdQOPan slightly (0.8 M) above an upper surface of a
di sk D being transported to stocker 1011 as shown in Fig. 55. Upper disk
| ock shaft 158 prevents novexent of the di sks above the di sk D~Qei ng
transported. Figs. 53 and 55 ow t he stocker in;gﬁg
di sk 1 ock shaft .158 does not pass thretghgagy of - t&e-

wit hin stocker 1011. A | qQwer disk pward from
mai n chassis 90 i s coaxi i h $haft 158. -
Lower di sk |ock shaft 156 rje@} A - ' | ogk Qase 155

permtting | ower disk | gek A - A . Lo sk | ock

shaft 156 noves bet BTt | ; oJot g ﬁ.-”h t he | ock

10 FIG—3



32 <position, a tapered upper end of |ower disk |ock shaft 156 fits into
vupper disk lock shaft 158 (see Fig: 53). In the unlock position, |ower disk
l.ock shaft 156 is |owered away from upper disk |ock shaft 158, creating a
gap between upper and | ower disk | ock shafts 158 and 156 through which a
di sk can pass (see Fig. 55). A springsgd9 inside lock shaft 156 applies an.
upward force on | ower disk | ock .shaft 156. A sheet 157, of conpressed
urethane, is attached to the upper surface of lower disk |ock shaft 156 to

help avoi d pOSSIb|e di sk danage. o




To taise and | ower | ower disk |ock shaft 156, disk |ock nechani sm 1013
*includes a lock release arm 172 rotatably supported by a shaft 183 of disk
| ock base 155. Lock rel ease arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of |ower disk |ock
shaft 156. Spring 178 applies a clocgysase rotating force to | ock rel ease
arm 172 sufficient to overcone the force of spring 159 thereby forcing

| ower. di sk | ock shaft 156 to its |owernost position. A relay plate 96 noves
toward the front and rear guided by integral guide grooves 96C, 96C that _
engage pins 97 on main chassis-90. A rear-facing surface 96A of relay plate
96 pushes against an engagenment portion 172B of |ock release arm172 to _
rotate | ock rel ease arm 172 countercl ockwi se agai nst the force of spring
178. An engagenent portion 96B on a |lower surface of relay plate 96 engages
wi th a cam surface 75D,. having surfaces Cl1-C5, on an edge of sliding plate
75 (visible in Figs. 52, 54, 56, and 58). Referring nowto Figs. 12
and 52-59, |ower disk |lock shaft 156 is positioned responsively to the
position of slidi@flslate 75. Wien sliding plate 7§As in a position :
DOMN- 2, engagemnent porthon 96B of relay pl 3 96 i/s aged wiith surface Cl

of cam surface 75D. In sition DOAN- 2 adis own i/n g. 53, lock rel ease
arm:172 is rotat to pasiAi on i yhi Yt Exe 9" doy ward force on
| ower disk |ock shafty S ‘vuwyv_ ofwer] di sk | ock shaft
156 is seated i ngipper WL‘M ' -
_ N y/ /9'
: N
4—ZA NN A~ 1 Hhi

A e e

10D 14B 14A
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posttion, held there by the force of spring 159.

3-+:33 ~ When sliding plate 75 noves toward the right side of housing
1000 (toward the up position of optical mechani sm 1006), engagenent
portion 96B of relay plate 96 follows sloped surface C2 of cam surface
75D, noving relay plate 96 toward fghgafront of main chassis 90. As
engagenent portion 96B follows sloped surface C2, |lock release arm 172
rotates clockwi se under the wurging of spring 178, forcing | ower disk |ock
shaft 156 gradually downward. Wen sliding plate 75 reaches a position .
DOMWN-1, shown i'n Fig. 54, ~ "




engagenent portion 96B of relay plate 96 rests on surface C3. Lock rel ease
y.arm172 halts -at the angle shown in Fig. 55, and |ower disk |ock shaft 156
is held at the unlock position, permtting disk transfer. . As
sliding plate 75 is translated further to the right side of housing 1000,
engagenent portion 96B of relay plateg,8f is pushed rearward by inclined
surface C4. Lock release arm 172 rotates countercl ockwi se, and | ower disk
| ock shaft 156 begins noving upwardly under the urging of spring 159. Wen
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagenent _
portion 96B is held by the approximtely central area of sloped surface 4,
in which |ower. disk | ock shaft 156 noves upward to the position indicated_
in Fig. 57. Wen sliding plate 75 reaches a position UP-2, engagenent
portion 96B engages with surface -C5, which is aligned with surface Cl. At
this point, as shown in Fig. 58, |lower disk |ock shaft 156 has reached the

| ock position again, where it fits into upper dissk |ock shaft 158. A
shutter 156B, projecting fromlower disk |ock shaft 156, indicates when -
| ower disk |ock shaft 156 reaches the &ion. Shutter 156B
interrupts a |light beam generated and [d¢tRCt optical sensor 229,
attached to disk |ock base 155 when | rij &l shaft .156 is at the ~
unl.ock position. Optical sensor 229 ggnérgies di sk I ock signal (D. LOCK),
whi ch is high when | ower disk | ock shgfi i n the unl ock position. Wen
sliding plate 75 is at position UP - Zof [pfsiN pn DOANN-2, |ower disk |ock
shaft 156 | \ \‘121\
11~ A .
ZONE
127 YN A13
1T
' .
i ; :/\
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is & the lock position, as described above. However, if disk Dis not

v positioned with its center hole aligned with | ower disk |ock shaft 156,

| ower ' - 34 disk lock shaft
~ 156 is blocked by _disk D, preventing it fromreaching the | ock position. If
di sk I ocking is not properly achievegygaibrations can cause. disks to shift
out of place within stocker 1011, possibly causi.ng damage to the ‘di sks by

| ower and upper disk |lock shafts 156 and 158 which nove vertically within
stocker 1011. Signal D. LOCK is used to detect such disk-1ocking errors. _




. Reférring to Figs. 60-64, a disk insertion errar preventing nechani sm 1014
Y prevents errors.during insertion of disk D. A shutter 120 rotates on a
shaft 129 rotatably supported at either end by bends 80F, 80F projecting
from | oadi ng chassis 80. Flaps 120A, 120A, projecting radially froman axis
of rotation of shutter 120, bl ock insegfggon aperture 1A on front panel 1. A
pi ni on gear 120B, subtends a 180 degree arc about the axis of rotation of
shutter 120. Material, such as felt or conpressed urethane, is adhesively
bonded to the surface of flaps 120A, 120A to prevent abrasion of the top._
surface of disk D, since the top surface of disk D engages flaps 120A

during | oading and ej ecting operations. - A shutter arm 121 rotates on
a shaft 122 proj ing perpendicularly fromthe | ower -surface of |oading ~
chassis 80. A sp N5 urges sh 4021 in a counterclockw se
direction, as viewed- f?om t he 121A on the bot 223K shutter arm
121 nmeshes with pinionjgea ' 120 ope and cl-oses

responsively to the rog
upper surface of the
shutter arm 121 respdns
also to Fig. 65, the.

position of | oadj
. 81L and 81R are 13?9

3, fixed on the

\ Side surface 121B of

, Referring now
d)y to the -
gadi ng pl at es

1, pin 123 of

t he '

!
N
137A




urgifng of spring.125. The rotation of shutter arm 121 causes shutter 120 to
»~-rotate toward the outside of the device, noving it to the open position.
This allows a disk to be inserted into insertion aperture 1A '

35 The insertion of disk D causes |oading plates 81L and 81R to
separate. As loading plate 81L noves to the left side of housing 1000, pin
123 noves away from shutter arm 121 pernyypﬁng spring 125 to rotate shutter
arm 121 countercl ockwi se. As shutter arm 121 rotates, flaps 120A nove
downwardly until they rest on the top surface of disk D, as shown in Fig.
64. Pin 123 continues to nove away from side.surface 121B of shutter arm”
121. Once di sk - * 151

' : We?2y : !
153 252 | gg 167 "
|




Dig driven by disk transfer nmechani sm1001 conpletely inside the disk
» player, flap 120A is released to a close position in which shutter arm 121
is rotated counterclockwi se to a position where its side surface 121B .
engages with bend 80F of | oading chassis 80. Wen shutter 120 is in the
cl ose position, disk insertion througtyganserti on aperture 1A is prevented.
" Shutter 120 cannot rotate past the close position in which flaps 120A point
dowhwar dl.y because an arm supporting rack 121A is supported by bend 80F, -
preventing further rotation of shutter 120. Thus, insertion of another disk
i s bl ocked. A shutter piece 120C, on the upper part of shutter 120,
interrupts a lLight beam generated by an optical sensor 235, on.loading  _
chassis 80, to detect the closure of shutter 120. The cl osure of shutter
120 is indicated by shutter close signal (S.CLOSE) generated by optical
sensor 235. Signal S.CLOSE goes high when shutter
Referring now also to Figs. 7, 16, and 21 the cha 0
high (H) serves as a reference position for d¢Sk transport
pl ayer. The disk transfer position3s erm ned by counting the nunber of
pul ses fromthe output (signal L. PULSE of optical sedgﬁﬁ 2 descri bed
above. Wen a |arge dianmeter disk DAsVinserted and transpefted to position
Pl, flap 120A falls away from tbe”“upper, surface of dis® D, closing shutter
120. This causes signal S.CLG8E to go high. 2y poSi L4 P2 and stock
position P3 are determ neg#Tor a |arge di ampter di sk colBB ng

S.CLCSE to
hyn the disk




" smal | -di amet er di sk d,

pul'ses fromsignal L. PUL S E. For play position P2, six pulses are
s counted. For stock position P3, 160 pul ses are count ed. For a :

play position P2 is i ndi cat ed by 46 pul ses of signal L. PULSE and stock
position P3 by 200 pul ses of the samerayggnal . Referring to .Fig. 67,
a drive control circuit 1015 includes a systemcontroller 300 (preferably a .
m croprocessor) having a ROM a RAM. and an interface circuit. Controller
300 receives user input froma node keypad 301, with E/L key 1 - E/L key_ 4

36
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to eject and | oad disks stored in positions 14 of 'stocker 1011,

v respectively. Controller 300 is also connected to a conputer 303 via an
interface circuit 302. Controller 300 inplenments nmechani sm operations
correspondi ng to node key-entries and commands from conputer 303 according
programmi ng described in the flowhari¥8f Figs. 68-81. Opt i cal
sensors 232, 235, .234, and 236 apply signals L. PULSE, S'. CLOSE, OJT, and

I'N, respectlvely, to controller 300. Controller 300 generates and applies
signals FRONT and REAR to notor drive circuit 304, to control cause drive
‘motor to nove the disk toward the front and rear, respectively, and to
‘cause drifje motor %R i[open an E élose | oadi ng_pl at es;8}L and: 81R,
respecti vigl y. Motors 0 appl i drive oftage to drff ve ~~
nmot or 2500 WWen si grfh| F e///gﬁés high (H, a dr?ve\¥$ ¢:gg i's appli] ed by
notor drifye circuit BOQut rotate timng pulley 15 qcksti se. Wer) si gna
REAR goes|[high (H), [h dfﬂve voltage is appi7led to by drive cilfcuit
304 to rdf ‘ ¢ ockmn-a dy rection. en both
signals (¢ h?gh‘f#v d - t-
circuited pt h signal §§ are | ow
(L), the fputput of _Tmeﬂmnqqn hd state t@ all ow

t he not or, lﬁﬂ!no 233 applly

signal s . e!ler 300. .IIn flesponse
to signal + - -




P. PULSE contrgz 300 generates and applies signals P.UP and P DWN t o

. motor drive cirguiit 305, ta control the position of sliding plate 75. Mtor
drive circuit 305 outputs a predetermni ned drive voltage to motor 251 of .
opti cal 37 nmechani sm -
vertical transport mechanism 1007 of Rkigga 10. When signal P.UP goes high
(H, a drive voltage is output to nove sliding panel 75 toward the right
si de of housing 1000. When signal P.DWN goes high (H), a drive valtage is
output to nove sliding panel 75 toward the left side of .housing 1000. v%en

bot h 5|gnals P.UP and P. DWN go high (H), notor drive circuit

b q
i ' K-} —
‘g“*ilr““)._ o1
VY-
I # |14 i | 81R
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DS i_CI' _ i O
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305:i's short-circuited el ectromagneticadlly brake notor 251. Wen both
.signals are low (L), the outputs are put in an open |lead state to allow
notor 251 to freewheel. - Optical sensors 238, 239, and 229 apply
signals S. REF, S. PG5, and D. LOCK, respectively, to controller 300. In
response toe these signals, controhkggs 300 generates and applies signals
ST.UP and ST. DWN  to notor drive CIrCUIt 306, which drives notor 252 of

- stocker vertical transfer mechanism 1012. Wen signal ST.UP goes high (H)

a drive voltage is output to nove stocker 1011 upward. Wen signal ST. DWN
goes high (H). -a drive voltage is output to nove the st ocker downward. When
both signflls are hrgn- LIt SO0 | S
short-cirfuited, elec ronagnetbcaT y braklng nbeorIEEZML N botn d{ gnal s~
are low (}), the notor’ Ieads’are opened to permt rnu o fregpheel .
VWhen a poper supplyis qﬁf controller 300 is connect ckug| power
supply (npt shown/in the drawi ng) so that flags in nennry i hdi cytirp

stocker pfpsiti presence of disks and dis es are sakugfl. The
read signgl generp@ d by optical pickup - lied to a &-gna prlpcessi ng
circuit 307 via 09. After EFM denodul ati on—de=_1" l-edyi ng,
error cor eptTon and ot her{usual operations are perfgrned, fRefgnagrpl is”
sent to nnu?eg.BOS which is connected externally, jvia an ih prif 4ce
circuit 2(r~Bedskd on a sefvo error sBal , . obtai ned|from optitall g ckup.2,
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servo circuit 308 controls a focus servo, tracking servo, and feed servo.of
optical pickup 2. This control causes a |ight beam generated by optical
pickup 2, to follow data tracks on disk D. Signal processing circuit 307
and servo ' 38 circuit 308
are connected to controller 300, and ¥&48trol operations are perforned based
on the operating node. Referring to Figs. 68-81, the letter, n
denotes the stocker position (i.e. n=1, 2, 3, or 4). Four flags, D.FLAGn)
(D. FLA(1) - D. FLAG(4)), one for : . -
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each stocker position, indicate the presence of di sks in respective ones of
; the hol ding positions POS(1)-P0OS(4) of the stocker. Four other flags,
S. FLAGn) (S.FLAG(1)-S.FLAG 4)), indicate the sizes of the disk stored in

t he respective ones of the holding positions POS(1)-P0OS(4).

A value of 1 of
one of flags D. FLAG n) neans a di sk Drfg4pi es: t he respective hol di ng -

position PCS(n). A value of 1 of one of flags S.FLAG n) neans a disk in
POS(n) is a small- dianeter disk. For exanple, if D.FLAG 1) and'S. FLAG 1)
are both set to 1, then a small-dianmeter disk is stored in holding position

POS(1) of st_level

node of tj{je devi ce.
pl ayer is]lin the dis

d) is. brojjght to thg eject-position, as shown in Frgs
set to EJECT. Wiery'disk D, d is clanped, and | oading ,
brought tp the ogen pgSition, as shown in Figs.1dq pnd .

STAND- BY.||When tHe drsk is brought to stock sttron and
and 81R gfe bpaudht/to open position, as shwn in Figs. 18

recei visag state shown 1F\F%g* 13. VWhen a dis

is set td and-by state, M FLAG is sel—+e
pl ayback o ’ . The di sk player can be}.i
different\gpgﬁ j ng nodes jto which thg control progr

i ndisegt-ed—by—eeresponding tings of MF
tabl e surfplarifte$ these R

nmodes are.indazf
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modes. The nodes shown for each -nmechani sm are not necessari | y corrpr'ehensi ve
; but are those used to characterize the operating nodes signalled by MFLAG
39 Disk Transfer Mechanism 1001 State : Description

18/84 .
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Recei ve

out er

EiSk.reéefvrng'state with |oading plates 81L-and 81R in diski

sreceiving position POS. 1 shown in Fig. 13. FEject Di sk transfer
mechani sm 1001 -supports disk D, d between timng belt 14 and :
friction belt 12 with the disk at the eject position, where'it.
~ tan be renopved as shown in Figs. 19 and 24. (Open Di sk
transfer mechani sm 1001 is.in the op®B4positi on, PCS. 4, where
timng belt 14 and frlctlon belt 12 are separated fromthe
peri neter of disk D, d as shown in Figs. 17 and 22.
\ il .
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40 * Loading Plate Qoenl ng and C osi ng Mechani sm 1004 State

: Description On . Rack menber 87 is engaged with tim ng puI I ey 15
keepi ng - di sk transfer nechani sm 1001 in the open position
PCS. 4 as shown in Fig. 29. Of Rack menber 87 is
noved away fromtimng pulley 15 as 20/84 shown in Fig. 25. Danper

- Lock Mechanism 1008 State Descri ption-
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44

41

mechani sm 1006 is | ocked to base 40 a shown in Fi g.
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Description DOMN-2 mechani smvertical transport

St ate Opti cal _

. mechani sm 1007 has | owered optical mechani sm 1006 to the down
position as "shown in Fig. 43. UP-2 Optical mechani sm
vertical transport mechani sm 1007 noves rai sed optica
mechani sm 1006 to the up position as sh@eygan Fig. 49.

Cl anper Support Mechani sm 1010 State Description Rel ease
Support rel eased on clanper 1009 and cl anper 1009 is attracted
to magnet 105 of turntable 102 shown in Fig. 50. Support
d anper 12&9__‘_;_5_&9_99;@_314_@& support nposi-tion shown in -
Figs. 42 d 43. ' -
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di sk
52 and

Lower

Fi gs.

Locked -
42 Disk Insertion Error

Descri ption

23/84

Di sk Lock Mechanism 1013 State
| ock shaft 156 is in a lock position as shown in

Prevention Mechani sm 1014

53.

A

Fadabedade
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State Description Engaged- Positioning of flap 120A i s mmi ntai ned
at the angle at which - ' flap-120A of shutter 120 engages with
"the top surface of disk D as shown in Fig.” 64. O osed
Shutter 120 is in a fully closed position preventing the

insertion of a disk into insertion apgugare 1A (see Fig. 63). Open
Shutter 120 is in the open position, a(l ow ng a disk to be

inserted.into insertion aperture 1A as shown in Figs. 60 and .
61 Mechanism States in Mddes Indicated by M FLAG Operating
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o STANDBY - K 1001 o

STCOC
Recei ve Ej ect _Open ~ Open
AN 8
: ' ¢ )
| -/-
O " A
~1 ™ u
. Z
AT . .
e ™
n v -
g - e
THN WO
2 N\ 1) i
Q.
s nin \_/
o S\ \\
@ N\ % NI |
® = [ & ":‘ \'l-g
U w ) ‘."J" | h
8\ N & |
m \ . ’/ L" "l-"\
< O STty — :
wn ' . ' !
ag & Y o = gt |
a2 i 8 (e e ! |
"N MY o = s
- - -1 1y = ot LA
SR H AT Lae e |
—_JoeltONn ¥ I =S
N\ - :
ON =7 i -7 7]
0 “00 s " - :
’ 0 } llll "' —1 m
l:m é) olm . {/ 8,
o 0O
.MM a 4



DOMK- 2
1014

o'}
o X
© = O
— — (@]
o 4
(o} .
m o
S .
7))
7o)
N~
X T
X 0 O
T} ow
00 10
mm1 O
Jo :
—
o oy
. 2
O © ¥o
XD O 50
o g8
— e
c O
)
X
TIT)
N »n O
a g~
m 5=
[}
nd
X
o
o
ac
— X @
T}
O o &
A
-
< -
oo
<t x¥Z O C
ouv=a o
ool > @.
— m o

“

(T-NMOQ)SL

92-9id

L8
—QL8:

—JS1
—SI

—0€T

8e1




Y

43 « “ When the power supply is turned on, controller 300 begins
.executing a main routine that |oops through steps S1, S3, S5-10 unless an
event, as described below, is detected. When disk Dis inserted

into insertion aperture 1A of front panel 1, the outer edge of disk D
presses against timng belt 14 and a diegka gui de 11E. As the disk is pushed
in by the user, the outer edge of the disk slides against disk guide 11E,
| oadi ng pl ates 81L and 81R are forced apart, and pin 123, on |loading plate
81L, noves allowi ng spring 125 to rot-ate shutter arm 121 countercl ockw se.
The rotation of shutter arm 121 -cl oses shutter 120. Shutter 120 is held -
open as it slides against disk Duntil disk D-is inserted completely into_
the device. The disk is protected from damage by the conpressed urethane
~(or simlar material) adhesively bonded to the périphery of flap 120A
If a disk is inserted as faf as position PO (shown in Fig. 14|1or a |l arge
disk and in Fig. 20 for small-dianmeter djsks), the output of ¢ptical sensor
236 (signal | N) goes high (H) causing t control programtolbranch from
step S1
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to step S2 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk D
. d is brought to the playback position in steps S20-S34 as follows. First,
control ler 300 outputs a high (H) state at signal REAR at step -S20. Contro
then | oops at step S21 till signal S.CLOSE goes high (H), indicating
shutter 120 has closed. The high | eveR7(84 out put by signal REAR causes
timng belt 14 to be rotated counterclockwi se, rolling disk D, d clockw se
along the left side surface of friction belt 12, and toward the rear of
"housi ng 1000. Once the disk reaches position P1 (Fig. 16 for |arge

di sks or position P6 in Fig. 21 for small-dianeter disks), flap 120A of
shutter 120 drops fromthe upper surface of disk D, 'd to the closed -
position. This causes the output fromoptical sensor 235, signal S.CLCSE,
to go high (H. Contraller then checks signal I N at step S22::1f signal IN
is high (H at step S22, indicating a sgdl| dianmeter disk| copfroller 300
sets small-dianeter disk flag S. FLAG n) A0 1 at step S23,jwhefe n is an:

i nternal nenory vari abl e whose value is_2et to represent fhe glurrent

stocker position. Control- then advances Do step S24 where
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44 < di sk presence flag D..FLAGn) is set to 1. At step S25, controller 300
_returns signal REAR to low (L) and sets signal FRONT to high (H). Control

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

pl ayer as the disk rolls counte_rclockvxf &4 D sk D, d forces shutter 120
open toward the outside of the device. Wen signal S CLOSE goes |ow (L),
controller 300 returns signal FRONT to low (L) and sets signal REAR to high
(H at step S27. At step S28, controller_300-waits again-for signal S CLGCSE
"to change to high (H. As a result, timng belt 14 i's again rotated

count ercl ockwi se, and disk D, d noved toward the rear of housing 1000 as -
disk D, d rotates cl ockw se. - The novenent of di'sk D, d-causes
shutter 120 to close, in turn causing sp®nal S.CLOSE to dgo hildh (H. At
step S29, controller 300 begins countin ' - -
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t he*out put pul ses (signal L. PULS-E) from optical sensor 232 by
~increnmenting an i'nternal count variable once for each. pul'se of signal L.
PULSE. - At step S30, controller 300 checks to see if S.FLAG n) has the val ue
1, indicating a small disk. If S .FLAGn) is 0, indicating a |arge disk,
then, at step S31, a value of 6 is stoeem4d n an internal nenory vari abl e,
SET. If S FLAGn) is 1, indicating a smali-dianeter disk, then controller
300 sets variable SET to 46 at step S32. At -step S33, controller 300
conpares the internal count variable with the value of SET and | oops if SET
I's higher than the internal count variable. Once the internal count

vari abl e reaches the value of SET, indicating that disk D (d) has reached _
position P2 (P7 for small disks), control proceeds to step S34. At step S34
signal FRONT. and signal REAR are-set high (H) for a prescribed period
(50nmsec) el ectronmagnet®©cal |y braki ng notor 250, stopping its rotation

. abruptly. As | described; the initial |oading operation begins
when a disk is inserted through insertion aperture 1A, The disk is drawn

into the disk player a d_ i@msdi egel y Qou%t pgrtly$utward agai n before
0 0w - M o '

being drawn inward to /;q .
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45 sthe playback position.P2/P7. This operation is perfornmed because it
.allows the disk to register predictably and repeatably at the reference
posi tion defined by the cltosing of flap 120A. Since .the playback position
is identified by measuring the novenent of timng belt 14, it is essential
that the reference position be rel 388 to place the disk i'n the playback.
position accurately. By bringing the disk out, under the control of the

di sk player, errors due to misregistration of the disk during initial

i nsertion can be elimnated. For exanple, if the user, in pushing the disk
I nside the disk player, forces flap 120A down:prematurely, holds it open,
or continues t.o push the disk in, such that the disk slips beyond the .--
regi stration point (where flap 120A just closes),. the registration will be
i naccurate and an unreliable reference position will result. Bringing the
disk up to the registration point, under the control of the- :

75(DOWN- 1)




di sk player, permts a repeatable and accurate reference position to be
.obt ai ned before noving the disk to the internal position.-In this way, the
di sk is noved accurately to position P2 for large disks or P7 for small

di sks. Control proceeds fromstep S34 to step S35. In steps S35-S39,
controller 300 noves sliding plate 75 f31gB84position DOAN-2 to position UP-
1. At- step S35, controller 300 sets signal P.UP to high (H causing a drive
voltage to be output to nove sliding panel 75 toward the right side of
housi ng 1000. Control | oops through step S36 until the output fromoptical
sensor 237 (signal P . REF) goes low (L) indicating that sliding plate 75
has shifted to. the reference position signalled by optical sensor 237.
Referring nofrentarily to Fig. 66, the reference position of sliding plate
75 is just to the right of .position DOMW-1, between position DOMW-1 and
position UP-1. At this position of sliding plate 75 plate 40, optical
mechani sm 1006, is in the .up position. Additionally, |ower disk lLock shaft
156 is in the unl ock position. After signal P . REF goes |low, a
process is begun in step S37, iqsﬁhich ag, i nte€nal counter variable is
incremented for each pulse of signal P 4qPULS§S The internal counter _
variable is conpared with - the Aunber 27/ at step §38. Control | oops through
- step S38 until the o
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46 <Referring nmonmentarily to Fi.g. 66, during the |oop through step S38,
. sliding plate 75 noves fromthe reference position to position UP-1, during

which tine base 40, with optical nechani sm 1006, noves to the up position
and |l ower disk |ock shaft 156 noves partially toward the 'l ock position.
When the counter reaches 27, where slid2yeg plate 75 reaches position UP-,
control passes to step S39. At step S39, signal P.UP and signal P.DOM go
hi gh for 50 nsec, el ectromagnetically braking notor 251 to stop it quickly.
Disk D, d, which is in the playback position, is mounted on turntable 102
because of the novenent of optical nmechani sm-1006 to the up p05|t|on Thus,
nagnet 105 on turntable 102 attracts clanper 1009.




L

As .shown in Figs. 69 and 70, at step S40, controller 300 checks signal OUT

_ fromoptical sensor 234 to deternmine if clanper holders 77L and 77R are

~ -properly clanped about flange 115A. If clanper holders 77L and 77R are

. properly clanped, as-indicated by a | ow state of signal OUT, contro
branches to steps S41-S44 where slld:bgg plate 75 is noved from position
UP-1 to position UP-2. At step $41 %roller 300 outputs high (H at
signal P.UP. At step S42, controller begins increnenting an internal
counter variable for each pulse of signal P. PULSE. Control |oops through -
step $43 until the counter variable reaches the value 18. Duri-ng the | oop’
through step $43, sliding plate 75 noves toward thhe right of the disk .-
pl ayer. 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.DOMN are set to high.(H for 50nsec,
el ectromagnetical |y braking notor 251. - At position UP-2, optica
mechani sm'1006 is in the up position, and |ower disk |ock shaft 156" is
entirely in the lack positjion shown in Fig. 59. In addition, the lock on
optical mechani sm 1006 I s_Teleaseq_as shown_ I Fig._ 83, armdfack menber 87

is brought to a pogition where it engages gages W th timng pulhey 15 as shown in
Fig. 29. I m steps §95 S49, controller 300 noves | o rg ates 81L
and 81R fromthe S&onrt tion POS.3 (for large disks o )

position PCS. 2 for

. 75(DOWN-2)




47 ~smal | -di anmeter disks), where timng belt 14 and friction belt 12 cl anp
.disk D, d at its edge,  to the open position POS.4 in which timng belt 14
and friction belt 12 are noved apart to free the disk. First, at-step $45,
control l er 300 sets signal REAR to high (H), causing timng pulley 15 to
rotate- counterclockw se. As sliding pl3y# 75 noves fromposition UP-1 to

. position UP-2, rack nenber 87 moves to cause gear 15C to engage with rack

87D. Thus, as timng pulley 15 rotates countercl ockwise, |oading plates 81L

and 81R are noved laterally as descri bed above At the instant that tlnlng

pull ey 15 beglns rotating, timng
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belt 14 is engaged with the outer perimeter of disk D, d. This applies a

clockwi se rotation force to disk D, d, but,

since disk D, d is held on

"turntable 102, disk D, d remains in place despite the nonentary tangenti al

.force applied to it. When si gna
begi ns counting signal-
unti |
of
Wth the separation of clanper
1009 is rel eased, permtting clanper

magnetic attraction, to turntable 102,

val ue reaches 11,

t he count val ue reaches 11. During the | oop,
| oadi ng plates 8 1L and 81R causes cl anper
hol ders 77L and 77R,

QUT. goes |l ow (L),
L. PULSE at sta3p8847. Contr ol

si gnal

el ectromagnetic braking force is applied to.stop notor

S50, node flag MFLAG is set to STAND- BY and control
resulting in nsclan

main routine in Fig. 68.

An_error

controller 300
| oops  t hrough step S48
the lateral
hol ders 77L, 77R to separate.
t he support on clanpeT
1009 to ‘nove under the force of -

cl anpi ng the disk. After the count -
‘t he poi nt at- whi ch Ioading pl ates 81L and 81R are at
their nost open (lateral) positions (PCS. 4),
are set to high (H for 50 nsec at step S49. Thus,

advancenent

cl anper 1009 can be C
apart cl anper hold

di scussed above. If{ this contr ol

ARy clapper _support 115 Noving. up
s 77L, 77R and causi ng signal
branches from st ef

qms
- step S51 in which c ntroII 9
correction routlne
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routine to be described instantly) has been executed. In steps S52-S56,
. sliding ' ' 48 plate 75 is
returned fromposition UP-1 to position DOMN-2. At step S52, controller 300
sets signal P.DWN to high (H) causing sliding plate 75 to nove to the left
of the disk player. Control then-|oopS6{# ough step S53 until signal P. REF
goes high (H). Wen sliding plate 75 noves beyond position UP-1, optical
mechani sm- 1006 is | owered and | ower di sk |ock shaft 156 is | owered and then
rai sed again to the | ock position. At a point just short of position -
DOMWN-1, signal P . REP goes high (H) and control advances to step S54 '
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where controll er 300 begins counting signal P. PULSE. Control |oops through
. step S55, until the count val ue 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 nsec,

el ectromagnetical |y br.aking notor 25137/8 step S57, controller 300 sets
signal FRONT to high (H), noving disk D, d toward the front of housing.
1000. Control then proceeds to step S26. Thus, when a cl anping error
occurs, disk D, dis returned to the front (the position in which flaps _
120A are open) and the registration procedure of steps S26-S28 perforned
again, finally bringing the disk back to the playback position. This
procedure serves to elimnate offsets in the disk playback position caused
by vibration or other causes, resulting in inproved reliability in clanping

of disk D, d. Referring now also to Fig. 71, if after three
consecutive executions of the error correction routine begi nning at step
S51, misclanping still occurs, controller 300 proceeds fromstep S51 to

step S58. At step=S58.—signal P DW js set to high (H) causing sliding
plate 75 to begin npy+ng_ixnn;pQSLLLQn_UE_J IOADOSILIuﬁ‘fEﬁWﬁZ. The

description of steps S59- 62 lsMarfd identical fo
t hose of steps S53tS56 d above. In steps S63- S cfintroller 300
brings disk Dto t eje p tlon P6 shown in Fig. 19 g2l I;ﬂfaneter
disk d is brought to\gje on P9, shown in Fig. 2 Al W ©
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step S63, controller 300 sets signal FRONT to high (H). Then, at step S64,
controll er 300 begins counting signal L. PULS E. Control |oops through step
49 S65 until the count val ue reaches 105. Wen si.gnal FRONT goes. high (H),
timng belt 14 of disk transfer mechani sm 1001 starts noving disk D, d
toward the front of the disk player. 3§§8gisk 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, signal FRONT and signal REAR are set to -
high (H for 50 nsec, :

-
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el ectromagnetically braking notor 251. Controller 300 then sets node flag
M FLAG to EJECT at step S67, and control returns to the nain routine.

Once disk D, d, at the eject position, is renoved, spring 127 bri.ngs

| oadi ng pl ates 81L and 81R toward each other to disk receiving position
PCS. 1 (Fig. 13). The novenent of Ioad| flate 81L causes the output from
“optical sensor 236, signal IN, to go Iom/? Control branches fromthe
main loop at step S3 when disk D, d is at the ej ect position (because flag
M FLAG is set to EJECT as described .above) to step S4. Control proceeds to
step S11 if_ sfgnal INis low, indiccating that the disk has been renoved -~
fromthe eject-position. Controller 300 then proceeds to steps S11-S13.

D. FLAG(n) and S.FLAGn) are to O in steps S11 and S12, respectively. MFLAG
is set to READY in step $S13. Then, control.ler 300 returns to the main | oop
(steps S1- S10) at step S5 and continues to nonitor for disk insertion,

di sk renoval, eject/load key actuation, read commands fromthe conputer, or

~an absence of a read command over a prescrlbed interval . The
following is a desesiption of the control sequences i ni.ti ated when one of
E/L key 1 through Ell—key-4-igs = THEhkey with the

sane nunber as thefeurrent.s Ker p05|t|on s pressed ol I er 300
brings the disk, stored iéﬁk il tocker position, to the eflefit position if
adisk Db dis pre t pck position or the playbpgkllpogttion. If a

disk D, dis in the @& g€t/ @ofl kion, that disk is brough hextpl ayback
position. If an E/L | h i
I
~

—= ) 1
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e .
keysis entered having a different nunber fromthe current stocker position,
and if there is a disk Db d in the eject position or the playback position,
t hen controller 300 noves that disk to a stock position, noves stocker 1011
to the - 50 position
corresponding to the E/L key pressed, .ﬁgg brlngs the specified disk to the
eject position. If no disk D, dis pres % in the specified position, then
controller 300 stores the disk that is in the eject position.or the

pl ayback position, in stocker 1011. After stocker 1011 is transferred to-

t he specified
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posjtion, |oading plates 81L and 81R are brought to the disk receiving

posi tion. Wen E/L key 1-E/L key 4 is pressed, controller stores a
" corresponding nunber (from1l to 4) in an internal variable, m If E/L key 1
is pressed, control branches fromstep S5 to step S14 where the value 1 is
stored in internal menory variable m d4ht84ontrol passes to JOB E/L. If E/L
key 2 i.s pressed, control branches fromstep S6 to step S15 where the val ue
2 is stored in internal nmenory variable mand control passes to JOB E/L. If
E/L key 3 is pressed, control branches fromstep 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 S 17 -
where the value 4 is stored in internal nenory variable mand control
passes to JOB E/ L. . At step S70, controller 300 checks to see if
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 detern ning whether the E/L key prgﬁed corresponds to
the current stocker position. |f the values are i dent«os controll er 300

-

I
execut es steps{ S86-S92;" i n” W Ch T oadi ng_prafes-g1h a Vo‘: E’.‘l}ar-e moved frem
open position POS. 4+ 0 a wos)liom ytticbhor t of<CsUppor t Q;, i PCS. 3 (or
" support positiOn d§ 2 foR s ’Aj braedi skﬁ. Shep EB 8ont roller
H PN 1t
300 sets signgd N ‘\EO- A B < Y
o \ et v
e I, WO W I B -l
o 1 ' 2
M SR EE
S A SR 0 .U . N e '
<) ) w My
SR
v I
O H ‘) w1
= o "
= 3 ;
1
1
{
]
[}

FIG-42

I
d
n
0
"
"
; W
b
! " '
P
: n : 7
" v
H " v A
' ]} , Fl L
1 )
R g
' 1 ’ '
] iad
LIRS <
-------------------- LN
1 i I
L] Qo
| 8&
1 '
LAO] o
E
1




S87; controll ér .300 begins counting signal L. PULS E. Control then passes -
. fromstep S88 to S90, if S.FLAGis 1, indicating a small-di aneter disk.
‘Control passes fromstep S88 to S89, if S_.FLAGis 0, indicating a |arge-

di aneter disk, or to step S90 if S FLAG 1, indicating a small-dianeter
disk. In step S90, 75 is stored in |nternal variable SET. In step S89, 12
Is stored in 42/84 51
internal variable SET. Control |oops-through step S91 until the count val ue
reaches the SET value. During the tine signal FRONT is high (H (during_
the | ooping through step S91), timng pulley 15.is rotated

count er cl ockwi.se, cadging it to the ri W 87D. .
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- Thus |l oadi ng pl ates 81L and 81R are noved nedially together. As |oading

. plates 81L and 81R are brought toward each, clanper holders 77L and 77R
converge under the urging of spring 128 so that clanper support nechani sm
1010 lifts flange 115A of clanper 1009 and -support it. At step S92, notor
250 is electromagnetically braked for434nmsec by setting signal FRONT and
signal REAR to high (H). Note t.hat 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 pul se count =~
- required to separate |oading-plates 81L and 81R exactly enough to support
" the disk is that if detection errors cause a pulse to be nmissed, the . _
spacing will still be small enough. to support the disk. Controll er
300 noves sliding plate 75 fromposition UP-2 to position DONWN-1 in steps
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S932S97. At step S93, controller 300 outputs a high (H) |evel at signal

. P.DWN, causing nmotor 251 to begin noving sliding plate 75 toward the left .

si de of housing 1000. Control |oops through step S94 until signal P. REF
goes high (H), indicating that sliding plate 75 has arrived at the .
reference position. Early in the traver/ge of sliding plate 75 fromUP-2 to
DOMWN- 1, -danper | ock nechani sm 1008 | ocks -opti cal nechani sm 1006 to base 40
and | oading plate open/close nechani sm 1004 di sengages rack nmenmber 87 from
timng pulley 15. As soon as rack menber 87 disengages timng pulley 15,_
spring 127 pulls | oading plates 81L and 81R -together so that timng belt" -

14 and friction belt N2, of disk a er mechani .are .brought to_
positions in which dis , d ig supp iék bet 1 them e notion of
sliding plate 75 causes disk S 156 to descewd, and when
sliding plate 75 noves kgsyon 1, i cal nechani sm 1006 i s noved
downwar d. Cont r ol p%gdné\to S9 i chl | '
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controller 300 begins .counti ng pul-'ses of .signal P. PULSE. -Control |oops

: through step S96 until 3 pul ses are counted

52 indicating that sli.ding plate 75 has arrived at position DOAN1. At
step S97, signal P.UP and signal P.DWN are set to high (H) for 50nsec, so
that notor 251 is el ectromagnetically4sygeaked. At position DOMN-1 of sliding
plate 75, optical mechanism 1006 is |owered and | ower disk |ock shaft 156
is | owered ' _ .
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to the unl ocked position. This.permts disk transfer within stocker 1011.
. In steps S98-S101, controller 300 brings a stored disk D, d from stocker
1011 to the eject position. At step S98, controller 300 sets signal FRONT
to high (H to start notor 250 to bring disk d, D toward the front of the
di sk player. At step S99, controller 4)84begins counting signal L. PULSE.
Control l.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,
si gnal FRONT and signal REAR are set to high (H) for 50nsec -

el ectromagnetical |y braking notor 250. In steps S 102-S 108,
controller 300 noves™gliding plat rom positi 1 L1 to position ..
. DOMWN-2. At step S 102, ™ontrol |l 30Q4s signgd” P. UP toNgi gh (H) causing
. motor 251 to begin novin f pl 3age to the right side of housing
1000. Control | oops thropgh. 10 ugj ifll signal P . REF goes low (L),
indicating the arrivatgpfssli pl gt the reference position. At
step S104 control | er UBUD ket UP tj]d low (L) and signal P.DWN to
high (H) to cause noiois?2 e vf ngYsl 1 ding pllate 75 toward the
| eft side of housing Y080. ol t Mjough stepiS until signal P . -
REF gees high (H). At e || g4 300 begi_psscounting signal P
PULSE. Control |oops thro 0 | the coun{ reaches 20 N
- indicating that sliding pla #d at positilon DOWN-2. At step
- S108, signal P.UP and signa-;P; rel setfJto high ( for 50 nsec,
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el ectromagnetically braking notor 251. At step S109, MFLAG is set to
EJECT, and control returns to the main routine of Fig. 68. I f val ues
for mand n are not identical at step S71, control proceeds to step S72
where controller 300 checks the'output D.LOCK from optical sensor 229,

whi ch indicates the position of |ower gfgk | ock shaft 156. |f signal

53 D.LOCK is low (L), indicating that |lower disk |ock shaft 156 is at the
" lock position, control 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 10114s
moved to position POS(4). Once stocker 1011 has been brought to the .-
speci fied posi'tion, ' o :
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controller 300 sets internal menory variable n (which indicates the current
stocker position) equal to m " At step S75, controller 300 checks
to see if D.FLAGn) is 1 to confirmwhether a disk is at position POS(n).
|f-D.FLAGn) is 1, indicating that there is a di'sk in position n of

stocker 1011, controller 300-.proceeds 4§? 4steps S86- S92 (descri bed above)
wher eupon |.oading plates 81L and 81R & noved from the open position
PCS. 4 to the support position PCS.3 (or position PCS.2 for snall-dianeter
di sks), and disk D, d is brought to the eject position. : If, at step
S75, D.FLAGn) is 0, controller 300 noves |oading plates 81L and 81R from

open position-PCS. 4 w0 di sk receixmn osition PGS steps S76-S79. At _
step S76, controller 0 set 1 gn to M gh (H), ereupon timng

pul l ey 15 starts rotating o - .
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cl ockwi se nmoving timng pulley 15, and |oading rack 81L, al ong rack nenber
- 87. At step S77, controller 300 begins counting signal L. PUCSE. Control

| oops through step 578 until the count value reaches 82. The rotation of
timng pulley 15 with gear 15C engaged with rack 87D, causes | oading
pl ates 81L and 81R to nove nedially together. As | oading plates 81L and
81R cl ose, -spring 128 brings cl anper W8/#ers 77L and 77R together so that
cl anper _support mechani sm 1010 supports flange 115A. Wen the count val ue
reaches 82, indicating that |oading plates 81L and 81R have arrived at a
position just short of disk receiving position PGCS. 1, control passes to

step S79." At step SMQ, signal F d signal set to- high (H)..
for 50 nsec, electro et i cal br aki niw ot or _250. I n steps
S80- S84, control ler 300 | iding pla from positi UP-2 to
position DOMNN-2. The d§fai| ﬁgthis oggrprion are simlar to the
operation in steps SggnBS6, — -
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described above, therefore, the details are not

. 54 repeated. Note that even though.the result of the operation of steps
S80-S84 is to nove fromUP-2 to DOMNN-2, while that of steps S52-S56 is to
move fromUP-1 to DOM-2, the procedure is identical, as can be seen by
conparing Figs. 68 and 72. At step S8%0)/84ontroller 300 sets M FLAG to READY
~and control returns to the main routine. ' ' ,
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In step S72, i-f D.LOCK is hi gh (H), indicating that 1ower disk |ock shaft

., 156 is not: at the:-lock position, controller 300 proceeds to step S110. As
descri bed above, this situation indicates msalignnent of the di sk because,
if the disk i-i-mt accurately positioned, |ower disk lock shaft 156 is
bl ocked -by the sk.. As descri bed ab%\/l'z8 the correction nechanismfor this
condition is ™™ ransport the disk t ”positi on where shutter 120 is
opened and th ving it inward again until the reference position, at
whi ch shutter just closes, is reached. Disk D,d is then noved again to
the stock posithion. At step S110, controller 300 checks the nunber of retry
attenpts madegln steps S111-S 117, operations identical to those in steps
S86- S92 are cd" ed out, with |loadi-ng plates 81L and 81R bei ng noved from
t he open posi"\’g PCS. 4 to support position PCS.3 (for large disks or PCS. 2
smal | di sks). n, in steps 8118 S122, operations identical to those in
steps S93-S97 are carried out d| ng pl ate 75 being noved from
position JP-2 tojpasition. DQ/ﬁdn.—and pt kcal chani sm 1006 and | gwer di sk
1 ock shaflf 156 -|»-Ot b do posN i o dand t he unl ock posilti on,
respecti vigly y§ c £RS S 128-§ 132, cnt ol ler 300 fol |l ows

m _
procedurgjth is sj 'I t g ~‘m Y\ amaEP6/S34 wher ef-di sk difi s
brought tip a } |onvvh ey 'SR > d and th backR?i nfjo t he

a
di sk player. wever, A t|Hi- d |gnght the ik
posi tion |} nst%ad of positi|g or. ¢gimal | di . This proc@dure is
as follovs. HBMrst, /At step ‘ e@300 _ \
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sets signal FRONT to high (H), starting disk transfer nechanism 1001 so
that it noves disk D, d toward the front of housing 1000. Control | oops
t hrough step S124 until signal S.CLOSE goes low (L), indicating the disk
has pushed shutter 120 open At step S 125, controller 300 sets signal
FRONT to | ow (L) 52/84 55 and
signal REAR to high (H) to begin noving disk D, d rearward. Control then
| oops through step S126 until signal S.CLOSE changes to high (H again, _
i ndi cating that shutter 120 has just closed in response to the novenent ef
disk D, d. After 5|gnal S. CLOSE goes high (H), controller 300 begins
counting . _ . _ : : v -
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signal L. PULSE at step S127. -Controller 300 checks S.FLAGn) at step S128
cand if it is 1, indicating a small disk, the value 200 is stored in
internal variable SET at step S 130, otherwi se, the value 160 is stored in
SET. Control |oops through step S131 until the count val ue reaches the

val ue of SET indicating the disk hacﬁ$ﬁgﬁhed t he stock position. At step
S132, controller 300 sets signal d signal REAR to high (H) for 50
nsec, el ectronmagnetically braking notor 250. In steps S 133-S 137,
controller 300 noves sliding plate 75 from position DOMWN-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 low (L) as slldlng
plate 75 noves rightwardly. Wen signal P . REF goes low (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 S137. At step
S137, signal P.UP and, signal P.DOM are set to high.(H) for 50 nsec, _

el ectromagnetically braking notor 251. St eps S138-S142 performthe

- sane operatlons as steps S45 849 in mhlch controller 300 noves | oading

p| ates 83 - - t.his nrnnpdllrp i
descri beg :
control | B
~error ocj

jisk | ock
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I's repeated three tines,- controller 300 proceeds fromstep S110 in Fig. 74
. 1o step S86 in Fig. 72 and Disk D, d is brought to the eject position.
When an E/L key is entered duri-ng stand-by node, a disk, in the storage

| ocation corresponding to the E/L key pressed, is retrieved and brought .to
t he pl ayback position. For exanple, iH/&L key 1 is pressed in stand-by
controller 300 sets constant mto 1 at step S14 as descri bed

56 node, _
. 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 ndi cating the
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3

current stocker position corresponds to the E/L kéy pressed, control passes
fromstep S151 to step S152. Steps S152- S157, performthe sanme operations
as steps S86-S92. Therefore, in steps S152-S157, |oading plates - 81L and 81R
are noved from open position PCS. 4 to a position just short of support
position POS.3 (for large disks, or P@Z?@ for small disks). Control then
passes to step, S158. St eps Sf S162, performthe sanme operations
as steps -S52-S56 and the details are, therefore, not repeated. Thus, in
steps S 158-S 162, controller- 300 noves sliding plate 75 from position UR-2
to position DOM-2. In steps S163-166, controller 300 brings disk D, from

t he pl ayback position, to the eject position follow ng a procedure .-
identical to that of- steps S63-S66. and the details are, therefore, not
repeated. At step S169, MFLAG is set to EJECT, and control returns to the
mai n routine. If, at step S151 descri bed above, the values for m and
n differ, controller 300 proceeds to step S170 (Fig. 76) Steps S 170-S210
performthe sane operations as steps S111-S142. Thus, |oading plates 81L

“and 81R are noved from open position POS. 4 to a position just short of

support p05|t|on PCS. 3 (for Iarge disks PCS. 2 for snall-dlaneter di sks) ..
sliding pfa , FSi=t=on i { sk D, d,

is noved. } plate
75 i's nmov es 81L

and 81R 3
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noved to the open position PCS. 4. Controller 300 then proceeds to step S72
(Fig. 72). Fromstep S72, operation proceeds through steps S73-S92 where
stocker 1011 is noved to POS(m and | oadi ng pl ates 81L and 81R cl ose  around
t he disk. Control proceeds to S93 through S109 where sliding plate 75 is
noved from UP-2 to DOM-1 | owering | ower /8¢ | ock shaft 156 to unl ock

57 the disk and | owering optical mechanism 1006 to clear the way for
novenent of the disk. In steps S98-S109, the disk is noved to the eject
position and - . -

JHIEII

229

172B

_ass
156
<
S 1568
. \\ T
156A
172A
FIG-67

Sé, QSK/‘\

L] 178
= 183

75




e

| ower di sk |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

s pressed while the disk player is in the EJECT node (M FLAG = EJECT),

controller 300 sets nenory variable mequal to a value corresponding the
E/L key pressed. For exanple, if E/L K3¥88 is pressed (step S7), the value
3 is stored in internal nenory variable m(step S16). Controller 300 then
proceeds fromthe main control flow diagramto step S220 in Fig. 78 via .
step S70 of Fig. 72 and step S150 of Fig. 75. At step S220, the status of - -
M FLAG i s checked. In this case, M FLAG = EJECT, so cont+ol to proceeds to
step S221. At .step S221 control branches step S20 if the values of mand n
are the sane,. indicating that the E/L key pressed corresponds to the - '
current stocker position. .In steps S20-S40 to S41-S50, disk D, d is brought
fromthe eject position to the playback position, clanped, |oading plates
81L and 81R retracted to release disk D, d, the disk player placed in
standby node, and control returned to the main routine. [f, in step
S221, the values for mand n are not identical, controller 300 proceeds

t hrough steps S222-S236, mhlch perforn1the sane operatlons as steps S20- S34

descri bed  eattter—~F%hat - S2 from
‘the eject [positiongQ] ‘Eiﬂayb p65|t|on"l troller
300 noves |[¢liding § 5. p05|t|on DOWN- 2 to 1 fs
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S

follows. At step S237 (Fig. 79), controller 300 outputs high (H at signa
P. UP causing sliding plate 75 to begin noving to the right side of housing
1000. At step S238, controller 300.begins counting signal P. PULSE. Contr ol
| oops through step S107 until the count value reaches 17 indicating sliding
plate 75 has arrived at position DONS8Y84 At step S240, signal P.UP and
signal P.DOW 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 58 - disk lock shaft -

156 is in the unl ock posifion, pernittingidisk D, d to be noved
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to the stock position. St eps S241- S260 performthe sane functions as
. Steps S182-S210 descri bed above. That is, controller 300 noves disk D, d,
fromthe playback position to the stock position; sliding plate 75 from
position DOM-1 to position UP-2; and |oading ptates 81L and 81R to open
position PCS. 4. Control then passes9pga step S72 (Fig. 72). Fromstep S72
operati on proceeds through steps S73-S92 where stocker 1011 is noved 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 from _
UP-2 to DOWN-1 | owering disk |ock shaft 156 to unl ock the disk and—lomerlng
opti cal mechani sm 1006 to clear the way for novenent of the disk. Then, in
steps S98-S 109, the disk is noved.to the eject position and | ower di sk’

| ock shaft 156 | ocked again. Finally control returns to the main routine.
When an externally connected conputer 303 (Fig 67) sends. a read command,
control proceeds fromstep S9 to step S18 in the main routine shown in Fig.

68. The vari ous nechanl are go gg d, as described above, to bring the
selected disk D, d to t .pla bac nuend thé stand- by node

~.activated. The read conmmgn for_,Me spRFi. |ec fyle]is sent to signa
processing circuit 3 08. The fead signal generated by
optical pickup anp 2 is seQt’ sEBna rpcgssi g gircuit 307 via RF anp .
309. After EFM denodul ati.on) n Jvi hoy, jerforfcorrection and other
usual operations are -~ b g
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performed, the signal is sent to externally connected conputer 303 via
.interface circuit 302. Once the reading of the specified file is conpl et e,
controller 300 stops signal processing circuit 307 and servo circuit 308.
"M FLAG i s then set again to STAND-BY and controller 300 returns to the main -
routine. Referring to Figs. 68,60/84 and 81, if, while in stand-by
node, controller 300 does not receive a read conmand fron1conputer 303 for
a prescri-bed interval, for exanple, 10 m nutes, then controller 300
.proceeds ' _ : 59 -
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fromstep S10 to step S19 to step S270 (Fig. '80). Steps S270-S301, perform
; the sanme operations as steps S111-S142, described above. Thusl oadi ng pl ates
81L and 81R are noved from open position PCS. 4 to a position just short of
support position POS.3 (for-large disks, or posi-tion PCS.2 for :
smal | -di aneter disks); sliding plate 8%84s noved fromposition UP- 2 to
position DOMNN-1; disk D, d, is brought fromthe playback posi-tion, to the
stock position; sliding plate 75 is brought fromposition DOAWN-1 to
position UP-2; and |oading plates 81L and 81R are noved to open position-
PCS. 4. Control branches fromstep S302 to step S303 if signal D.LOCK is | ow
(L) I'n step S303, MFLAGis set to STOCK at step S303. Control ‘then returnrs
to the main routine. | f signal D.LOCK does not pass to a | ow state
at step S302, indicating that it is msaligned then controller 300 proceeds
to step S304 (Fig. 81). In steps S304-S335, controller 300 noves the disk
toward the front -until shutter 120 opens and then returns it to a point
where shutter 120 cl oses again, ,thereby rqgls erjng, the di sk again. The

di sk-is then brought again to ¢He st ock |pdsiit | on ntroller 300 returns to
step S302 shown in Fi D.hO¢K i s{ checked again. The detaids
of the operations performed |ﬁg§ 4{8333 e jdentical to the
operations performed in steps deser| b bove, so the description
is omtted here. Referr . 183, | a sedong,,enbodi nent of a

support for timng be rov+de atiord\l] An endl ess teflon
sheet 400 having a | ow :
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S

friction coefficient is wapped around the peripheral surface of a guide

. wall 10D, which supports timng belt 14. Thus, when timng belt 14 is
revol ved, teflon sheet 400 |ubricates the adjacent sliding surfaces of
timng belt 14 and guide wall 10D. This provides snoother sliding conpared
to direct contact between timng bel téds4and gui de -wall 10D. O course, the
tefl on sheet can be made fr.om another material having a low friction
coefficient. - Referring to Fig. 84, a third enbodi nent of drive-side
di sk gui de 1002, also provides low friction support for timng belt 14. kn
this enbodi ment, small-diameter rollers 40112hternate W th Iarge di anet er
rollers 402 onthe '
CLAIMS 1. A disk tr ggortl ng de&?(,léA aélaportl ng a disk, with an
edge, froman insertio ’ ///

- fm& .
14\/% \lzoc ‘311. - )

~120B,
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posttion to a first position of said device, conpri-sing: first and
, second di sk transfer guides novably supported in a disk reader and
initially separated by a first distance; said first disk transfer
guide including first means for engagi&%sg first portion of said edge;
said second di sk transfer guide includifng second neans for engaging a
second portion of said edge; - means for separating said first and
second disk transfer guides a further distance apart than said first
di stance in response to an inserti of said disk between said first and
second di sk transfer guides, said Eﬁrther di stance apart being a support
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sufficient. to receive said di sk between said first and second disk transfer
. gui des; - at least one of said first and second disk transfer guides

i ncluding drive means for noving said disk along said first and second

di sk transfer guides responsively to said separating;. and sai d
drive neans including neans forwtranégmating said disk fromsaid insertion

position to said first positioﬂgresponsively to said separating,
said first and

said disk transporting device f@rther conprising: g
second di sk transfer ;uideS'indgudirg mpans fpr] suppo §aid di sk
t her ebet ween at sg d-{iTst--postigp-erf----}- q---Spd-p-fLfsE . -second di sk
transfer gui des bef ng]separated séi suppbrt Hipta rt when said disk
is at said first posifion and s ppo;ted b?tme sai' and second
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di sk transfer guides; sai d di sk havirg one of at |east two

_ Substantially different dianeters; sai d support distance being equal
. to said one of said at |east two substantially different dianeters; and
64 : means for detecting said one of at |east two substantially

different diameters responsibly toeg%,g det ecting said support distance.
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2. > Adevice as in claiml1, whereinsaid first distance is |ess than

s either of said at least two substantially different diameters, whereby
said first and second di sk guides are separated further apart than said
“first distance upon said insertion. 3. A-di sk transporting device for
transporting a disk,- with an edge,ngwkgn I nsertion position to a first
position of said device, conprising:: first and second di sk transfer
gui des novably supported in a disk reader and initially separated by a

first distance; said first disk transfer guide including first means
for engaging a first portion of said edge; sai d second di sk
transfer guide includin Q-0 ans for engaging a second portion of  _

sai d edge;
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“means for separating said first and second disk transfer guides a further

: di st ance

sai d di sk between said first
di stance apart being a support distance

bet ween said first and second di sk tr&@8&er guides;

and second di sk transfer guides,
sufficient to receive said disk

at

apart than said first distance in response to an insertion of

said further

| east one of

said first and second di sk transfer guides including drive neans for

moving said disk along said first and second di sk transfer guides
said drive neans including _

responsively to said
means for transporting said disk fromsaid_insertion

separ.at i

ng; and

first position responsively to said separating,
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said first means for engaging has a first engagenent surface contacting

,said first portion of said edge; and ~said drive neans includes neans
for nmoving said first engagenent surface relative to said first disk
transfer guide. 4. A device as in claim3, further conprising:

sai d second neans for engagi ng havi ngp&I84econd engagenent surface
contacting ' :
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sai d second portion of said edge; - means for preventing said first
portion of said edge fromslipping with respect to said first engagenent:

" surface; and - means for preventing said second portion of said edge
fromslipping with respect to said second engagenent surface, whereby said
disk rolls along said second engagenmef®/84surface when said first engagenent
surface is noved by said neans for noving. 5. A device as in claim4,
further conprising nmeans for manually inserting said disk between said
first and second disk transfer guides. 6. A device as in claimb, -
wherein said nmeans for manually inserting includes: an insertion
aperture 'through which said disk is insertable; a fixed guide, on one
side of said insertion aperture, having a sliding surface;
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sai d sliding surface bei ng positioned to face one of said first nmeans for
~engaging and said second neans-for engaging; and said fixed guide
being positioned so that a third portion of said edge slides along said
sliding surface while a fourth portion of said edge, opposite said third
portion, rolls along said one of saV@/8#irst and second neans for engaging.

- 7. A device as in claim6, wherein said sliding surface has a | ower
coefficient of friction than either of said first and second engagenent
surfaces. 8. A device as in claim?7, further conprising neans for -

i nterconnecting sai d(TtBBEAM. second disk transfer guides so that said
first and second di sk transter guides are forced to nove equal distances-
i n opposite directions.
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9. . A device as in claim8, further conprising: sai d second neans

. for engaging having a second engagenent surface contacting said second

"~ portion of said edge; means for preventing said first portion of said
edge fromslipping with respect to said first engagenent surface; and

66 means for preventing said setf84d portion of said edge from
slipping with respect to -said second engagenent surface.
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10..A device as in claim?9,

further conprising neans for

said disk between said first and second di sk transfer guides.

"device as in claima10, wherein said nmeans nanual |y i nserting includes:

an insertion aperture through which sai-d disk is insertable;

gui de,

on one- side of said-insertion z@yeature,

manual Iy inserting

11. A

a fixed

having a sliding surface;

said sliding surface.being positioned to face one of said first means for

engagi ng -

bei ng p03|t|onedF§@,bhﬁh

sliding surface whil.
portion, rolls al

and said second ngans foOr engagi ng;
hird portion of said edge slides al ong
opposite said third

I st and second means for engagi ng.
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12. A device as in claim1l, wherein said sliding surface has a | ower
~coefficient of friction than either of said first” and second engagenent
surfaces. 13. A disk transporting device for transporting a disk, with an
edge, froman insertion position to a first position of said device,
conprising: first and second @Bgda transfer gui des novably supported
in a disk reader and initially separated by a first distance; sai d
first disk transfer guide including first neans for engaging afirst
portion of said edge; sai d second di sk transfer guide including -
second nmeans for engaging a second portion of said edge; - means for
separating said first and second disk transfer guides a further distance. -
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apént than said first distance in response to an insertion of said disk
. between said fi.rst and second disk transfer guides, said further distance
apart being a support distance sufficient to receive said di-sk between

said first and second disk transfer iﬁzhges, _ _
67 at | east one of said first second di sk transfer guides

i ncl udi ng drive means for noving said disk along said first and second
di sk transfer guides responsively to said separating; and
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said drive neans includihg néans for transporting said disk fromsaid
.insertion. position to said first position réesponsively to said

separati ng, whérein:. sai d first means.  for engagi ng.includes a .
belt having a belt surface contactin first portion of said edge; and
said neans for transporting includes ns for revolving said belt seo that
said belt surface noves al-ong a |ongitudinal axis of said'first di sk
transfer .guide. 14. A device as in claim13, further conprising: - t.wo
end supports on said first disk transfer guide for supporting said belt -

t her ebet ween; a straight spannlng portion of said belt betmeen sai d

two end supports; and g : -
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‘means for substantially preventing said straight spanning portion from
. being. deflected by said edge. 15. A device as in claim14, wherein:

said first and second disk transfer guides support said disk therebetween
at said first position; said first and second di sk transfer "guides
are separated said support distance affB4¢ when said disk is at said first
position and supported between said first and second di sk guides;
sai d di sk has one of two substantially different dianmeters; said
support di stance being equal t OFRMM K(RIBeysS)f said two substantially -

di fferent

RETURN 5220
.70 L(Flé-ss) : s221
T s222 )
S225
S.FLAG(n)=1
0.FLAG(r)-1 S226
REAR=L, FRONT-H s227
g %’ s228
5
o
o FRONT-L,REAR=H | 9229
8 %’ $230
i
“’ count Copuree | 0231
@ 5232
S233 . - S234
' SET=5 . SET=4§
BRAKE CONTROL S236

FIG 78

TO M(FIG 78)



di aneters;

;different dianeters by detecting
di sk transporting device for transporting a disk, with an edge,
position to a first position of said device,
r gui de&//Bbvably supported in a disk reader

i nsertion

first and second di sk transfe

and

and

__DOWN-2 TO DOWN-1 |,

PLAY POS. TO STOCK POS.

means for detecting said one of two substantially

FROM M(F1G-78)

l

P.UP=H

{

COUNT P.PULSE

sai d support distance.

S237
S238

% s239

Y

BRAKE CONTROL

1

FRONT=H

S240

- S241

'@' S242

Y

FRONT=L ,REAR=H

W@; S244

Y

COUNT ﬁW_EJ 524§

S243

' S256

BRAKE CONTROL

L

BRAKE CONTROL

5

TO N(FIG-72)

FIG-79

16.
from an

conprising:

DOWN-1 TO UP-2

P0S.2(3) TO POS.4

A



initially separated by a first -di stance; said first disk transfer
.guide including first neans for engaging a first portion of sai d edge;
sai d second di sk transfer guide including second neans for engaging- a
second portion of said edge; means for separating said first and
second di sk transfer guides a further78i84t ance apart than said first

di stance in response to an insertion of said disk between sai-d first and
second di sk transfer guides; said further distance apart being a support
di stance sufficient to receive said disk betmeen said first and second -

di sk transfer gu ST at | east ong first-gpd second di sk
transfer guides mdrl ve neans fo -E';'é@?,k along said ..

first and sgcond di sk transfer gui des regspogsa
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said drive neans including neans for transporting
.said disk from said insertion position to said first position
responsively to said separating, sai d di sk transporting device
further conprising: . said drive ?ns i ncl udi ng nmeans for
transporting said-disk, selectively, | Irst and second transport
directions, said first direction being a direction of transport of said
di sk from said insertion'position to said first position, said second

separating; and

direction belngFRgpQggk aid first direction, means for detecting a
regi stration positiof zqug,&ﬁRﬂmbdﬂﬂ a flrst transporting of said
di sk in one of. sai ' st |$39t4 on and-sai d second direction; - -
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means for detecting a distance.of novement of said disk during a second
 transporting of said disk by said drive neans; and means for halting
said drive neans, during said second transporting of said disk in said
first direction followng a detection of said registration position,
responsively to a o 80/84 _ 69
detection of a predeterm ned di stance of said second transporting by said
nmeans for- detecting, said predeterm ned di stance being calculated to
~transport said disk fromsaid ' '

\

15A
15




regirstration position to said first position. 17. A device as in claim 16,
swherein: said drive nmeans includes a transm ssion el enent that noves
during said first and second transporting; and said neans for
detecting a distance includes encoder nmeans for indicating increnental
moverment of said transm ssion. - 18. AXf@¢ice as in claim16, further

conpri si ng: nmeans for halting said drive neans, during a third
transporting of said disk in one of said first and second directions

foll owi ng one of said first transporting and said second transporting. _
said third transporting being effective to transport said disk to a second
posi tion. . o N . o

I 14B




19. *A device as in claim 18, wherein said first position is a playback
iposition and said second position is a storage position for storing said
disk within said device. 20. A device for transporting a disk with a disk
size and an edge froman insertion ,tion to a first position of said
devi ce, conpri sing: a di sk transfer guide; means- f or novably

~ supporting said disk transfer guide; means for hol di ng said disk
transfer guide in a receiving position in preparation for receiving said
di sk; said disk transfer guide including one -of a first neans for _

engagi ng said edge at a first point thereof and a second nmeans for
engagi ng sai d~edge at a second point thereof; . .
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another of said first and second neans for engagi ng positioned opposite-
.said disk transfer guide; said first and second neans for engaging

i ncl udi ng neans. for supporting said disk; - said first means’ for
engagi ng including a first |ongitudi n@,gurface adjacent said edge at said
first point; sai d secong means for engaging including a

second | ongi tudi nal surface adjacent
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ai dvedge at said second point; said first and second | ongitudi na
-surfaces being substantially parallel;. .means for shifting said disk
transfer guide, in response to an insertion of said disk, by forcing said
di sk transfer guide to .one side by said edge, an amount of said shifting
bei ng dependent on said disk size; 84/84neans for urging said first disk
transfer guide toward said another of said first and second neans for
engagi ng ‘'wher eby said di sk edge positively engages said first and second
means for engagi ng; first means for detecting said shifting, whereby
sai.d insertion is detected; said first and second | ongi tudi nal
surfaces havihg respective |ongitudi nal axes and extending at-least from
said insertion position to said first position;
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* dri've means for novi ng at | east one of said first and second | ongitudi nal

sur f aces
t ranspor
said dri

al ong said longitudinal axis thereof, whereby said disk is
ted fromsaid insertion position to said first position; and
ve ‘means being responsive to said first nmeans for detecting.

device as in claim20, wherein: said first neans for engagi ng

i ncl udes

first longitudi nal surface between said | ower and upper

to form
and

| ower and upper bevell ed surfaces; means for hol ding sa

21,

id

bevel | ed surfaces

A

supresgdtbetvens the disksanidgs: iy detactedrhyraeontiplier ixdatermpine gheesizg phidle end;

- ..said edge.fitting.intqQ said |ongitudinal recess. )
disk. I'ldhe pogs(latlon oft tlhe %1slk at ?nsertion is accurately reglstered by ale closing of a flap

at the entrance of the front aperture. The position of the belt is detected by a rotational
encoder on a pulley that supports one end of the belt. The disk size and registration
position are used with belt position information to position the disk accurately

irrespective of the disk size.

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

transporting device for transporting a disk, with an edge, from an insertion position to a
first position of said device, comprising: first and second disk transfer guides rﬁovably
supported in a disk reader and initially separated by a first distance; said first disk
transfer guide including first means for engaging a first portion of said edge; said second
disk transfer guide including second means for engaging a second portion of said edge;
means for separating said first and seco_nd disk transfer guides a further distance apart

than said first distance in response to an insertion of said disk between said first and

second disk transfer guides, said further distance apart being a support distance sufficient

to receive said disk between said first and second disk transfer guides; at least one of said

first and second disk transfer guides including drive means for moving said disk along
said first and second disk transfer guides responsively to said separating; and said drive
means including means for traﬂsporting said disk from said insertion position to said first
position responsively to said separating, said disk transport device further comprising:
said first and second disk transfer guides including means for supporting said disk
therebetween at said first position; said first and second disk transfér guides being
separated said support distance apért when said disk is at said first position and supported
between said first and second dlSk transfer guides; said disk having one of at least two

substantially different diameters; said support distance being equal to said one of said at

least two substantially different diameters; and means for detecting said one of at least |

two substantially different diameters responsibly to said detecting said support distance.
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" 22. A device as in claim20, further conprising: a belt having a
surface; first and second supports for revolvably supporting said
belt; and said first [|ongitudinal surface being a portion of said surface.
23. A device as in claim?22, wherein said neans for novably supporting

I ncl udes: a housing having a | oad#ng chassis; I

According to another embodiment of the preseﬁt invention there is described a disk
transporting device for transporting a disk, with an edge, from an insertion position to a
first position of said device, comprising: first and second disk transfer guides movably
supported in a disk reader and initially separated by a first distance; said first disk.

| transfer guide including first means for engaging a first portion of said edge; said second
disk transfer guide including second means for engaging a second portion of said edge;
means for separating said first and second disk transfer guides a further distance apart
than said first distance in response to an insertion of said disk between said first and
second disk transfer guides, said further distance apart being a support distance sufficient
to receive said disk between said first and second disk transfer guides; at least one of said
first and second disk transfer guides including drive means for nioving said disk along
said first and second disk transfer guides responsiyely to said separating; and said drive
means including means for transporting said disk from said insertion position to said first
position responsively to said separating, wherein; said first means for engaging has a
first engagement surface contacting said first portion of said edge; and said drive means
includes means for. moving said first engagement surface relative to said first disk
transfer guide.

According to another embodiment of the present invention there is described a disk
transporting device for transporting abdisk, with an edge, from an insertion position to a
first position of said device, comprising: first and second disk transfer guides movably
supported in a disk reader and initially seperated by a first distance; said first disk
transfer guide including first means for engaging a first portion of said edge; said second
disk transfer guide including second means for engaging a second portion of said edge;
means for separating said first and second disk transfer guides a further distance apart
than said first distance in response to an insertion of said disk between said first and
second disk transfer guides, said further distance apart being a Support distance sufficient
to receive said disk between said first and second disk transfer guides; at least one of said

first and second disk transfer guides including drive means for moving said disk along
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‘a loading plate slidably connected to said | oadi ng chassis; sai d
first support including a first pulley rotatably nounted on said | oadi ng
pl at e; sai d second supports including a second pulley rotatably
nmounted on said |loading plate; and means for insuring said |oading
pl ate remains at a constant angul ar orPBntation with respect to said
| oadi ng chassis. 24. A device as in claim23, further conprising:

sai d seognq diRARM {&Abnd BRI RIS 0BoRiLA0 % ! BBl it A0E

sai d second neans for engaging | a setond sur end of

sai d  gUirfdiaRgire RRIMEe e MA0FOR MaRGRMMing Sidl dRR Ffom said inseFBR SositRin B4R FiYst
connecting said second neans for engaging to said | oading
position responsively to said separating, wherein: said first means for engaging includes
a belt ha'vir_lg a belt surface contacting said first portion of said edge; and said means for.
transporting includes means for revolving said belt so that said belt surface moves along
a longitudinal axis of said first disk transfer guide.

According to another embodiment of the present invention there is described a disk
transporting device for transporting a-disk, with an edge, from an insertion position to a
first position of said device, comprising: first and second disk transfer guides movably
supported in a disk reader and initially separated by a first distance; said first disk
transfer guide including first means for engaging a first portion of said edge; said second
disk transfer guide including second means for engaging a second portion of said edge;
means for separating said first and s-écond disk transfer guides a further distance apart
than said first distance in response to an insertion of said disk between said first and
second disk transfer guides, said further distance apart being a support distance sufficient
to receive said disk between said first and second disk transfér guides; at least one of said
first and second disk transfer guides-including drive means for moving said disk along
said first and second disk transfer guides responsively to said separating; and said drive
means including means for transporting said disk from said insertion position to said first
position responsively to said separating, said disk transport device further comprising:
said drive means including means for transporting said disk, selectively, in first and
second transport directions, said first direction being a direction of transport of said disk
from said insertion position to said first position, said second direction being opposite
said first direction; means for detecting a registration position of said disk during a first
transporting of said disk in one of said first direction and said second direction; means
for detecting a distance of movement of said disk during a second tranéporting of said

disk by said drive means; and means for  halting said drive
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chassis; and means for forcing said first neans for engagi ng and said
second neans for engaging to nove equal distances in opposite directions.
25. A device as in claim?24, wherein said neans for forcing includes
a pinion gear rotatably connected to said | oading chassis; respective
racks on said |oading plate and sai d se¥ond neans for engagi ng; and
each of said respective racks being in nesh with said pinion gear. 26. A

0ev: 2 Sadbe ok Sy SA SonfOL 3 RTHAL L0 SRR VA0,
2332,5 POr deRBtifR \OrCid PegitttABAPHYsitidHY réspdnsifely VA HBtedtich D & prclerifhifa
distance of said second transporting by said means for dqtecting, said predetermined
distance being calculated to transport said disk from said registration position to said first
position.
According to another embodiment of the present invention there is described a
device for transporting a disk with a disk size and an edge from an insertion position to a
first position of the device, comprising: a disk transfer guide, means for movably
supporting the disk Mfer guide, means for holding the disk transfer guide in -a
receiving position in preparation for receiving the disk, the disk transfer guide including
one of a first means for engaging the edge at a first point thereof and a second means for.

engaging the edge at a second point thereof, another of the first and second means for

engaging positioned opposite the disk transfer guide, the first and second
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froman insertion position to a first position of said device, conprising:
first and second di sk transfer guideS' means—f-er—ppvably supporting
said first disk transfer gU|d¢ neans for holdln said first disk
transfer guide in a receiving position prior to an “m "u ﬂu H"Lﬁﬂ d di sk;
said first disk transfer guide includi first nean i d edge
at a first point of said edge;

72 CLAIMS

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

ﬁrét and second disk transfer guides movably supported in a disk reader and
initially separated by a first distance;

said first disk transfer guide including first means for engaging a first portion of
said edge; |

said second disk transfer guide including second means for engaging a second
portion of said edge; |

means for separating said first and second disk transfer guides a further distance
apart than said first distance in response to an insertion of said disk between said first
and second disk transfer guides, said ﬁuther distance apart being a support distance
sufficient to receive said disk between said first and second disk transfer guides; -

at least one of said first and second disk transfer guides including drive means for
moving said disk along said first and second disk transfer guides responsively to said
separating; and _

said drive means including means for transporting said diék from said insertion .
position to said first position responsively to said separating,

said disk transporting device further comprising:

said first and second disk transfer guides including means for supporting said disk
therebetween at said first position;

.. said first and second disk transfer guides being separated said support distance

apart when said disk is at said first position and supported between said first and second

- disk transfer guides;

~ said disk having one of at least two substantially different diameters;
said sﬁpport distance being equal to said one of said at least two substantially

different diameters; and




sai d second di sk transfer guide including second—eans—for_engagi ng said

edge at a second point of said edge; enga,gement of said edge by said
first and second nmeans for engagi ng bei ng effectlm Iw:lmu d di sk
at said first and second points between said first MLS for
engagi ng; - nmeans for inserting sai® di sk, from olt st de” sal d *devi ce,

bet ween sai d first and second neans for engagi ng, whereby said first disk

e o et SF AR O 00 Wb ) G
of said S&dpf)hslﬂgr toV.lﬁRf dﬁ@ébtﬁlg'sﬂid' SupPbrk dRancs. | ndi cated, -'
2. .A device as in claim 1, wherein said first distance is less than either of said at least
two substantially different diameters, whereby said first and second disk guides are..
separated further apart than said first distance upon said insertion.
3. Adisk transpofting device for tfansporting a disk, with an edge, from an insertion
position to a ﬁrsf position of said device, comprising: |
first and second dislk transfer guides movably supported in a disk reader and
initially separated by a first distance; ‘
said first disk transfer guide including first means for engaging a first portion of
said edge; '
said Se?cond disk transfer guid;, including second means for engaging a second
portion of said edge;
meansifor separating said first and second disk transfer guides a further distance
apart than said first distance in response to an inéertion.of said disk between said first
and second disk transfer guides, said further distance apart being a support distance
sufﬁcient to receive said disk between said first and second disk transfer guides;
at least one of said first and second disk transfer guides including drive means for
moving said disk along said first and second disk transfer guides responsively to said
separating; and
said drive means including méans for transporting said disk from said insertion
position to said first position responsively to said separating,
wherein: | -
said first means for engaging has a first engagement surface contacting said first
portion of said edge; and
- said drive means includes means for moving said first engagement surface relative

to said first disk transfer guide.

4. A device as in claim 3, further comprising: : E——
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: saia first disk transfer guide including drive neans for noving said first

nmeans for engaging so that said disk travels al ongm

transfer guide fromsaid insertion position to sald ition; and
said drive nmeans being responsive ta sas|5d first rrean ”’”Fﬁi”ﬂﬂg, 28.
A di sk transporting device, conprising: a chasstsS;¢

di sk guides with respective |ongitudinal surfaces that face each’ot h er;

o nos ! SO S 0 A bl Rk o At
di f f er entsaidi seeidepartion &f sdid edgge;

means for preventing said first portion of said edge from slipping with respect to
said first engagement surface; .and

means for preventing said second portion of said edge from slipping with respect to
said second engagement surface, whereby said disk rolls along said second engagement
surface when said first engagement surface is moved by said means for moving.
5. A device as in claim 4, further comprising means for manually inserting said disk
between said first and second disk transfer guides.
6. A device as in claim 5, wherein said means for manually inserting includes:

an insertion aperture through which said disk is insertable;

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

said sliding surface being pbsitioned to face one of said first means for engaging
and said second means for engaging; and

said fixed guide being positioned so that a third portion of said edge slides along
said sliding surface while a fourth portion of said edge, opposite said third portion, rolls
along said one of said first and second means for engaging.
7. A device as in claim 6, wherein said sliding surface has a lower coefficient of
friction than either of said first and second engagement surfaces.
8. A device as in claim 7, further comprising means for interconﬁecting said first and
second disk transfer guides so that said first and second disk transfer guides are forced to
move equal distances in opposite directions. '
9. A device as in claim 8, further comprising:

said second means for engaging having a second engagement surface contacting
said second portion of said edge;

means for preventing said first portion of said edge from slipping with respect to

said first engagement surface; and

—
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" means for urgi ng sai d disk gui des toward each_other to grip said disk,
t her ebet ween, by sai d edge; neans for noving at | east one of said

Surfaces her by sai d disk gri Aped bet agen Sal dfﬂﬂlﬁﬂﬂLﬂIﬂ“ﬂlﬂIﬂﬁﬁLSor ted;

said pair of disk guides being connecte to sai d"chassi s, at | &ast one of
said pair being novably connected to said chassis, so that sai d facing

ggr faces are Rghds ARYrbveYing said second portion of said edge from slipping with respect to
said second engagement surface. -
10. A device as in claim 9, further comprising means for manually inserting said disk
between said first and second disk transfer guides.
11. A device as in claim 10, wherein said means manually inserting includes:
an insertion aperture through which said disk is insertable;
a fixed guide, on one side of said insertion aperture, having a sliding surface;
said sliding surface being positioned to face one of said first means for engaging
 and said secbnd meaﬁs for engaging; and
said fixed guide being posi_tiong_d so that a third portion of said edge slides along
-said sliding surface while a fourth portion of said edge, 6pposite said third portion, rolls
along said one of said first and second means for engaging.
12. A device as in claim 11, wherein said sliding surface has a lower coefficient of
' friction than eii:her of said first and second engagement surfaces.
13. A disk transporting device for transporting a disk, with an edge, from an insertion
position to a first position of said device, comprising:
first and second disk transfer guides movably supported in a disk reader and
initially separated by a first distance;
said first disk transfer guide including first means for engaging a first portion of
said edge;
said second disk transfer guide including second means for engaging a second
“portion of said edge;
means for separating said first and second disk transfer guides a further distance
apart than said first distance in response to an insertion of said disk between said first
and second disk transfer guides, said further distance apart being a support distance

sufficient to receive said disk between said first and second disk transfer guides;

zi’: —
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receiving distance |less than a smaller of said t: i amet er s—when_no di sk
I's gripped therebetween; sai d facing surf-'g?@ ﬁ/ arated by a
first distance when said disk is gripped therebe %ﬂ’g E///” k has
said first dianeter and by a second di stance when sai d K] /ispped

t her ebet ween and sai d di sk has said sec8Ad di aneter; - encodér neans
for indicating a change in separation of said surfaces fromsaid receiving

i stance L0 oREldak &l dr {oid o M SEGRNVIoE kahARCBde lluding gritohEadlERPS

for noving being responsive to sai d neans Icatin

ot i S AR T s s, BB s 0 SR ek

separating; and

said drive means including means for transporting said disk from said insertion
position to said first position responsively to said sepafating,

wherein: |

said ﬁrst.means for engaging includes a belt having a belt surface contacting said
first portid_n of said edge; and

said means for transporting includes means for revolving said belt so that said belt
surface moves along a longitudinal axis of said first disk transfer guide.
14. A device as m claim 13, further comprising:

two end supports on said first disk transfer guide for supporting said belt
therebetWeen;

. a straight spanning portion of said belt between said two end supports; and
| means for substantially preveilting said straight spanning portion from being

deflected by said edge.
15. A device as in claim 14, wherein:

-said first and second disk transfer guides support said disk therebetween at said
first position;

said first and second disk transfer guides are separated said support distance apart
when said disk is at said first position and supported between said first and second disk
guides; _ _

said disk has one of two substantially different diameters;

said support distance being eqﬁal to said one of said two substantially different
diameters; and

meaﬁs for detecting said one of two substantially different diameters by detecting

said support distance.
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:' rreaﬁs for counting said increnments; size detectar means—for—
I ndi cating whether said surfaces are separated by said first “g‘@g efor
or

sai d second di stance; and sai d nmeans for novi rﬂ‘ﬂ“ﬂ“
transporting said disk froma first posgélon to as
esponsively to said encoder neans and sald size detett of ~means.  30. A
di transfer device, conprising: . a chassis; o fljrlfSt agd s;tcond
di sk .CO, 1Ay dbvid2O%P ittnspdrting 2 sk O Rath eC fidnf 9h iARFtion
d &Qﬁﬂéﬁgns‘ggr ﬁrr%lvab 'y connecpt%gd g[90 sai d chasi‘?gs
irst position of s2id device, comprising:

second di sk
position

first and secon transfer guides movably supported in a disk reader and

—

initially separated by a first distance;

said first disk transfer guide including fnét?ieaqs for engaging a first portion of

said edge; - .\' N
3 said second disk transfer guide including second means for engaging-a second
- portlon of said edge

means for separating-said first and second disk transfer guides a further distance
apart than said first distance in response to an insertion of said disk hetween said first
and second disk transfer guides, said further distance apart/b;mg a support distance

. _ . sufficient to receive SaiT disk befween said first and second disk transfer guides;

at least one of said first and second disk transfer guides including drive means for

moving said disk along said first and second disk transfer guides responsively to said
: separating; and |

said drive means including means for transporting said disk from said insertion

position to said first position responsively to Said separating,
- said disk transportiné device further comprising:

said drive means including means for transporting said disk, selectively, in first
and second transport directions, said first direction being a direction of transport of said
disk from said insertion position to said first position, said second direction being.
opposite said first direction;

means for detecting a reglstratlon position of said d1sk during a first transportlng of
said disk in one of said ﬁrst direction and said second direction;

means for detecting a distance of movement of said disk during a second
transporting of said disk by said drive means; and

means for halting said drive means, during said second transporting of said disk in

said first direction following a detection of said registration position, responsively to a
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" neans for urging said at |east one of said first-—antd—second di sk gui des

toward the other of said first and second di sk gui-desg i ygmfirst
and second di sk gui des having neans for receiving Wﬁm“!“)gl““ﬁﬂm“dl sk
t her ebetween by forcing said at | east one of said fl nd second di sk

guides to a respective side to separat‘ieq said first and second di sk gui des

sufficiently to allow said disk to fit between said first and second di sk
gui des; detectioll%6Y '3 Jrgﬂetgp?ﬁ’ih&ig d?sﬂnge Cgfsgﬁid”‘ls&f&dsﬂlﬂpﬁptﬁﬁ l%“isgiﬁsmeans for
' detecﬁng, said predetermined distance being calculated to transport said disk from said
registration position to said first position.
-17. A device as in claim 16, wherein:
said drive means includes a transmission element that moves during said first and
second transporting; and
said means for detecting a distance includes encoder means for indicating
incremental movement of said. transmission.
18. A device as in claim 16, further comprising:
means for halting said drive means, during a third transporting of said disk in one
of said first and second directions following one of said first transporting and said second
transporting.
said third transporting being effective to transport said disk to a second position.
19. A device as in claim 18, wherein said first position is a playback position and said
second position is a storage position for storing said disk within said device.
20. A device for transporting a disk with a disk size and an edge from an insertion
position tb a first position of said device, comprising:
a disk transfer guide;
means for movably supporting said disk transfer guide;
means for holding said disk transfer guide in a receiving position in preparation for
receiving said disk;
. said disk transfer guide including one of a first means for engaging said edge at a
first point thereof and a second means for engaging said edge at a second point thereof;
another of said first and second means for engaging positioned opposite said disk
transfer guide;
said first and second means for engaging including means for supporting said disk;

said first means for engaging including a first longitudinal surface adjacent said

edge at said first point; ' iz
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‘means for detecti ng a novenent of said at |east one of said first and
second di sk guides; and means for actuating said means for noving

720 ' daid neans Tor moving 1 nct g means o | UNGHINNANENE o <
- * c

froma first position

| said second means for engaging including a second longitudinal surface adjacent

aid edge at said second point;

said first and second longitudinal surfaces being substantially parallel;

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

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

first means for detecting said shifting, whereby said insertion is detected;

said first and second longitudinal surfaces having respective 1ongitudiﬁal axes and
extending at least from said inserl:idn position to said first position;

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

said drive means being responsive to said first means for detecting.
Zi. A device as in claim 20, wherein:

said first means for engaging includes lower and upper bevelled surfaces;

means for holding said first longitudinal surface between said lower and upper
bevelled surfaces to form a longitudinal recess with said first surface forming a blind
end; and

~ said edge fitting into said longitudinal recess.

22. A device as .in claim 20, further comprising:

a belt having a surface;

first and second supports for revolvably supporting said belt; and said first
longitudinal surface being a portion of said surface.
23. A device as in claim 22, wherein said means for movably supporting includes:

a housing having a loading chassis; | .
REPLACEMENT
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to a second position responsively to said encoder neans—and said size

det ect or neans. 31. A di sk transfer device, conprising:

chassi s; first and second disk.guides connect m'ﬂm Im("“

| east one of said first and second di sk guides bein ﬂm,ed to
sai d chassi s; means for urging £hid at | east one ‘of “sal'd ¥ir'st and

second di sk guides toward the other of said first and second di sk gui des;

said first ange(?ﬂf@nglbfg ﬁcﬂﬁaﬁ’l | DE5 ﬂo%g dniBQ('ﬁ Ega{ss§ece| ving and supporting

a disk there orcrng sai east ne said first and second

di sk gui des tg;a ffré’ﬁﬂﬁﬁéﬂt Yitludihg!& fir& p%ﬂ@? kath@bFahSuritéd 64 sAd Jos@sOpidiedi Sk

gui des sufficiently to allow said disk to fit between said first and
second di sk gdid@scond supports including a second pulley rotatably mounted on said loading

plate; and

means for insuring said loading plate remains at a constant angular orientation with
respect to said loading chassis.
24. A device as in claim 23, further comprising:

said second means for engaging including a longitudinal guiding channel;

said second means for engaging including a second surface at a blind end of said
guiding channel and adjacent said edge;

means for movably connecting said second means for engaging to said loading
chassis; and .

means for forcing said first means for engaging and said second means for
engaging to move equal distances in opposite directions. i
25. A device as in claim 24, wherein said means for forcing includes

a pinion gear rotatably connected to said loading chassis;

respective racks on said loading plate and said second means for engaging; and

éach of said respective racks being in mesh with said pinion gear.
26. A device as in claim 24, further comprising means for urging said loading plate
and said second means for engaging toward each other. |
27. A disk transporting device for transporting a disk, having a disk size and an edge,
from an insertion position to a first position of said device, comprising:

first and second disk transfer guides;

means for movably supporting said first disk transfer guide;

means for holding said first disk transfer guide in a receiving position prior to an
insertion of said disk; "

said first disk transfer guide including first means for engaging said edge at a first

point of said edge;
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" means for noving said disk along said disk guides; reat
detecting a novenent of said at |east one of said first and se

. c

gui des; and nmeans for actuating said nmeans fo”“‘“lf”l“gl“

to said neans for detecting. ) e
72 *

for -
= >
s
said second disk transfer guide including second means for engaging said edge at a
- second point of said edge;
engagement of said edge by .'said first and second means for engaging being
effective to support said disk at said first and second points between said first and second
means for engaging;
means for inserting said disk, from outside said device, between said first and
second means for engaging, whereby said first disk transfer guide is shifted to one side,
an amount of said shifting being dependent on said disk size;
first means for detecting an occurrence of said shifting, whereby said insertion is
i_ndicated;
said first disk transfer guide including drive means for moving said first means for
engaging so that said disk travels along said second disk transfer guide from said
insertion position to said first position; and
said drive means being responsive to said first means for detecting.
28. A disk transporting device, comprising:
a chassis;
a pair of disk guides with respective longitudinal surfaces that face each other;
said surfaces having respective parallel longitudinal axes parallel to one another
said disk having one of first and second substantially different diameters and an
edge;
means for urging said disk ~ guides toward each other to grip said disk,
therebetween, by said edge;
means for moving at least one of said surfaces along said longitudinal axis of said
at least one of said surfaces whereby said disk gripped between said surfaces is
transported;
said pair of disk guidés being connected to said chassis, at: least one of said pair |

being movably connected to said chassis, so that said facing surfaces are held apart by a

|
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receiving distance less than a smaller of said two diameters when no disk is gripped
therebetween;

said facing surfaces being separated by é first distance when said disk is gripped
therebetween and said disk has said first diameter and by a second distance when said.
disk is gripped therebetween and said disk has said second diameter;

encoder means for indicating a change in separation of said surfaces from said
receiving distance to one of said first and second distances; and

said means for moving being responsive to said means for indicating.
29. A device as in claim 28, further comprising:

means for indicating increments of movement of said at least one of said surfaces;

means for counting said increments;

size detector means for indicating whether said surfaces are separated by said first
distance or said second distance; and | |

| said meanS for moving including means for itransporting said disk from a first

position to a second position responsively to said encoder means and said size detector
means.
30. A disk transfer device, comprising:

a chassis;

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

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

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

means for moving said disk along said disk guides;




AR

 means for detecting a movement of said at least one of said first and second disk
guides; and
means for actuating said means for moving responsively to said means for

detecting.
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DISK TRANSPORTING DEVICE -
ABSTRACT

A compact disk player/changer for compact disks (D) fits within the standarci half-
height disk drive form factor for computer peripherals. A disk (D), either a 5-% inch or 3-%
inch -iﬁ size, is inserted through an aperture (1A) and supported, at opposife contact points on
its edge, between lateraily movable left and right-side disk guides (9, 11). The position (_)f the
disk (D) at insertion is accurately registered by the closing of a flap at the entrance of the front
aperture (1A). The position of the belt (14) is detected by a rotational encoder on a pulley that
supports one end of the beit (14). The disk size and rgistration position are used with belt
position information to position the disk (D) accurately irrespective of the disk size.

Fig. 13 -
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