usi ng pairs of endless drive belts to transfer disks betwe n e] ect

Di SK“‘TRANSFERRI NG DEVI CE BACKGROUND OF THE | NVENTI ON Di sk pl ayback de;/tces .
t

position and a playback positions have been disclosed in uti

nmotlel publication no. 60- 106250, Japanese utility nodel publication
614248541, and Japaneseilald open publlcqylon no. 2-7263. In each of these
devices, a pair of drive belts are held taut and paraIIeI to each other on

either side of a.disk ”anSfeDISKt'i‘RAIQ‘SFIERkéN Rviegt ed between the belts
by the disk's edges. Wth the disk supporte etvveen the belts, the

di st ance  BAICKGROUND IOF TR BNVENAONOXi mat el y equal to the dianeter of the

di sk. When the disk is transferred to the playback position, the drive
belts are sepabDidkeplaybackhievicapasing ipairs o andléessairiliestelts @6 tiahstebanks bdtwechaht

used for disk transfer in the above-identified prior art devi-ces.must press

agai nst t ejectr pesition tand di playbaskf positiansnkdve ybeemgdiselosed il Japariese ﬁnﬂmy i bdels

used in such, belts top_germt the belt:to wap snugly around support pul | eys

and to i neublicaiomaos PP-106230, Japaneseutility; medel publication &1 R485o aneseelaid-
bet th
el astici tX e%aﬁju%?l?:atgyneml) Oi] 92330 aPnncltaréﬂ rg(t)l;etscla 8Qv1cees'> \g.ep%{]r of derlve belts are held taut and

parallel to each other on either side of a disk transfer path. A disk is supported between the
belts by the disk's edges. With the disk supported between the belts, the distance separating
the belts is approximately equal to the diameter of the disk. When the disk is transferred to
the playback position, the drive belts are separated further apart to clear the disk for
playback. |

The belt used for disk transfer in the above-identified prior art devices must press
against the rim of the disk to frictionally engage it. Elastic material is used in such belts to
permit the belt to wrap snugly around support pulleys and to insure good frictional contact
with the disk edge. ‘However, the elasticity causes the long -spanning portion bétween the
pulleys to bow under the force of the disk edge. The bowmg is, of course, greatest when
the disk is in the center of the spanning portlon

“The bowing. of the drive belt makes less attractive designs for disk transfer devices
‘employing a single belt and a fixed surface to support the disk edges instead of two
revolving belts. While such a design would be simpler and more economical, the bowing of
the drive belt would cause the path followed by the disk center, during disk transfer, to be a
nonlinear function of angular displacement of the drive used to fevolve the belt. This can
make it difficult to arrange for the center of the disk to coincide pi'ecisely with a center of é

~ turntable in a playback position. In addition, to design a single belt drive for a system

capable of transpdrting different-sized disks
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o\ w under the force of the disk edge. The bowing is, of course,
gﬁegfg:ttahgg t he Slsk is in the center of the spanning portion. Tge bowi ng .
of the drive belt makes |ess attractive designs for :disk transferd evi ces .
enploying a single belt and a fixed surface to support the disk elges |
instead of two revolving belts. \Wile such a design would be S|nphe¥ ?P 4
nore econom cal, the bow ng of the drive belt woul d cause the path, o-fome
by the disk center, during disk transfer, to be a nonlinear function o ’
ahgular'displacenent of the drive used to revolve the belt. This can n? e
it difficult to arrange for the center,of the disk to coincide pteC|s§ y ]
with a center of a turntable in a playGack position. In addition, to desig

d i'k?g' 2 wgolld ekl Lo PR Ban finecRisktom g qach o bt unct 1 on
‘for each of different disk sizes. While such design is theoretically possible, the variations
in belt flexibility due to variations in material properties and resulting from
manufacturing and use variables could make it impractical. In addition,
complex arithmetic such as would be requlred requires more memory and
processmg power for a digital controller Belt drive systems suffer from
another problem in that vibration dunng disk transfer can cause a supported

disk to be dlslodges
OBJECT: AND SUMMARY OF THE INVENTION

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

It is another object of th_e present invention to provide a compact disk
transfer device | | |

It is still another object of the present invention to provide a rellable
disk transfer device. . _

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

Briefly, a disk transport mechamsm for a disk player employs a fixed

: dlsk guide to support one edge of a disk and a drive-side disk guide, with a ’

revolving belt, to support and drive an opposne edge of the disk. The disk is
held between the fixed and drive-side disk guides to press the revolvmg belt
agamst the disk edge causing the disk to roll along the fixed disk guide. The
disk is posmoned by registering its position using an engaging flap near an
insertion aperture. Eject, playback, and storage positions are established by
cumulating pulses from an encoder, connected to the belt drlve as the belt
moves from a registration position to the target position. The fixed and drxve-
side disk guldes are movably supported on a chassis and urged together by

a spnn_g The guides have sufficient range of movement to accommodate 80



bl e, the
Whi | e such design-is theoretically possi
variations in belt flexi bility due to variations in. ‘mat eri al propertlgzl and
resulting frommanufacturing and use vari ab: Ssbcoul d mrazg Irteq:er)regCrrl)re
equi
ition, conplex arithnetic such as wou er
Irrgrrggs and procg25| ng power for a digitat controller. Belt drive systens

' during disk transfer can
fer fromanother problemin that vibration
(S:;Ls: a supported disk to be dislodges. OBJECT AND SUMVARY OF THE | NVENTI ON

: i ' t he drawbacks of the
i obj ect of the present invention to overcone t ;
||o£i Iof gpt JIt I s anot her obj ect of the presenthl nveg_tlo[\ 3319 FLgV:o?gsZnt
: t anot her o Jec
conpact di sk transfer device. S s till another
transfer Vi ce. is sti
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the belt from bowing under the force of the disk edge. Because the belt

di fferent di sk sizes.

follows a linear path, the disk center follows a linear path. In addition, the
disk center position is a linear function of displacement of the encoder. This
makes design of the positioning logic simpler and therefore storable in a
smaller memory. In addition, the present invention makes posmomng reliable
since the variable stretch properties of the belt do not have to be considered,
According to an embodiment of the present invention, there is
described, a disk transferring device for transferring a disk having an edge
between first-and second positions of a disk player, comprising: a chassis,
first and second disk guides connected to the chassis, each havmg means for
~supporting a disk between the first and second disk guides, the first disk
guide having a revolving belt, supported between first and second supports
on the first dlsk guide, the revolving belt having a long1tud1na1 spanning
portion between the first and second supports, the belt having an outside face
for engaging the edge of the disk and an inside face opposite the outside face,
means for urging the disk edge against the outside face, whereby the disk is
moved when the revolving belt is revolved and means, located between the
first and second supports and adjacent the inside face, for preventing a
- bowing of the spanning portion, N .
According to another embodiment of the present invention, there is
described, a disk transferring device, for transferring a disk having a disk
. diameter and having a ﬁrst position and a recejving position, comprising: a
chassis, a disk transfer guide movably connected to the chassis and held in
a ready position, the disk transfer guide including first means for engaging
an edge of the disk at a first point of the edge, second means, connected to
the chassis opposite the disk transfer guide,' for engaging a second j)oint of
the edge opposite the first p(;int, the first and second means for engaging
being separeted by a distance less than the disk diameter when the disk
transfer guide is in the ready position, the disk transfer guide shifting away



m for a disk playback device that is economnical to manufacture.
EZ?2$|y a -di.sk. trgnsgort mechani sm for a di sk _player enploys a fixed dISk
gui de to support one edge of a disk and a drive- side di sk.guide, with ad: ’
revolving belt, to support and drive an opp03|te_edge of the di sk. The i's
is held between the fixed and drive-side disk guides to press the revolving
bel t against the disk edge causing the disk to roll along the fixed disk
gui de. The disk is positioned by registering its position using an engagi ng
flap near an insertion aperture. Eject, playback, and storage positions are
established by cumul ati ng pul ses fronhfn encoder, connected to the belt
drive, as the belt noves froma registration-position to the target

Ehassi o and s P Bl aftank Tor SEER Sortih (G0 e SR bBRBRL range of
‘novenent t oﬂm talmndiaecmnﬂﬁneans for engaging until the disk is positioned between
the first and second means for engaging at the receiving position, whereupon
a shlﬁmg of the disk transfer guide occurs until the first and second means
for engaging are separated by a distance substantially equal to the disk
-diameter, drive means for actively transferring the disk along_fhe disk transfer
guide in a direction leading between the receiving position and the first
position, the drive means includiﬁg a belt having a belt surface, the belt being
revolvably supported at two support points on one 6f the first and second
means for engaging to form a loop, means for urging the disk edge against
. the belt surface and means, connected to the one of the first and second
means, for supportlng the belt by countering a force of the urging transmitted
by the means for urging. '
According to still another embodiment of the present invention, there
is described, a disk conveying device for conveying a disk, comprising: a
belt, means for revolvably supporting the belt at two pbints to form a loop,
a straight spanning portion of the belt betv;recn the two points, means for
revolving the belt, the belt having means for e;igaging' a portion of the disk,
and thereby conveying the disk along the spanning porﬁon when the belt is_
revolved and means for preventing a deﬂectlon of the spanmng portion by the
disk, whereby the spanning portion remains straight during the conveying.
The above, and other objects, features and advantages of the present
invention will become apparent from the following description read in
60njunction with the accompanying drawings, in which like reference

- numerals designate the same elements.



3 and 120 ' mm di sks. The revolving belt is supported by a wall that prevents
thge belt from bowi ng under the force of the disk edge. Because the belt
follows a linear path, the disk center follows a linear path. In addition,
the disk center position is a linear function of displacenent of the
encoder. This nmakes design of the positigning logic sinpler and therefore
storable in a smaller nmenory. In additiof, the present invention nmakes

positioning.reliable sjnce the variable stretch properties of the belt do
not havgé'f‘gfbss‘ﬂiﬁgﬁ rtg'ﬂﬁ)rmi ng to an enbodi nent of the present

i nvention, t e 4. ' . | Sk. t ' Lce for transferring
a et sk havi ngﬁghle%ag%%él[o\t}w&ggmﬁ?%&gﬁ @%ﬁ%ﬁ@%@g#’?‘l@%s of a disk player,

conpri sing: apGNasghg exblol vﬁ%ﬁf@@?%%&%@ﬁn‘iﬁ% &iﬁf‘&ﬁﬁsﬁiﬁ?&&aﬁﬂﬁl, 3

chassis, each Faving neans for supporting a di sk between t Irst an
second dijslpaiiupBert rhdtBahisis h dikS Elagipef] andaydifg 1otk TRacRhiiERY ald @tthche@4pRO! t ed
between first and second supports on the first disk guide, the revol ving
bel t havioading chasaiy 80.6H the mainahassB®f 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 gui(_ie 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 ﬁxeﬁ disk guide of Figs. 4 and 6.

Fig. 9is an exi)loded 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.



portion between. the first and second supports, the helt having an outside
face for engagi ng.the. edge-'of the disk and an.inside face opposite the
out si de face, means for urging the di sk edge’agai nst “the outside face,
wher eby the disk is noved when the revolving belt is revolved and neans,

| ocated between the first and second supports and adjacent the inside face,
for-preventing a bowi ng of the spanning portion. According to another
enbodi ment of the present invention, there is described, a disk
transferring device, for transferring a disk having a di sk diameter and
having a first position and a receivinqsposition, conprising: a chassis, a
di sk .transfer gui de novably connected to the chassis and held in a ready -

position, the diSig.t hqE el I ' f £ op . i ng an

edge-of the disk ll;lg g? |é§’@‘§%ﬂv§r§?ﬂg@lﬁgﬁ@%’e¢@3§ﬁm hg,n?g ected to
t he chassi s repgivingtpositioa. di sk transfer guide, for ehgaging a second point
of .the edge oppo .the first and, second neans for .

engagdi ng bei ng s%&?é%ggaw%}eﬂf& g‘tﬁé‘éﬂq warsfarperhapismipkRig i2awithar when t he
di sk .~ disk in an initial stage of a-disk loading operation for a large-diameter disk. :
| ~ PFig.15isa tép-view of the disk transfer mechanism of Fig. 2 in a later
stage of the disk loading operation for a large-diameter disk. -
Fig. 16 is a top-view of the disk transfer mechanism of ‘Fig. 2 in which
a large-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfér mechanism, and in a playback positiori. '
Fig. 17 is a top-view of the di_sk transfer mechanism of Fig. 2 sh(_)wing
a large-diameter disk released in the playback position in preparation for
playing the disk back. '
Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showing
- a large-diameter disk in a store position. ' '
Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a large'-diameter
disk being moved from the store position to and eject position.
Fig. 20is a tbp;view of the disk transfer mechanism of Fig. 2, witha
small-diameter disk during insertion. | |
' Fig. 21 is a top-view of the disk traﬁsfer mechanism of Fig. 2 in wl_lich
a small-diameter disk is' firmly held in a intermediate posiﬁon, 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 showing
a small-diameter disk in a store poéition.
Fig. 24 isa 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.



r guide i's i.n the ready p05|t|on ‘the disk: transfer gui de shifting
;&ggsfe 4gfron1the :second means f.or engagrng .upon. an d:nsertion-of the.disk
between the first-and second neans for engagi ng unt.it-the dj sk i's .
posi ti oned between the first and second neans for engaging at the recervhng
posi tion, whereupon a shifting of the disk transfer guide occurs until the
first and second neans for engaging aré separated by a di stance
substantially equal to the disk diameter, drive means for actively eadin
transferring the disk along the disk transfer guide in a direction |eading
between the receiving position and the,first position, the drive nmeans o
i nel udi ng -a bel't having a belt surface, the belt being revolvably supporte

ans for engaging to
Form'a abp,. eanct 52 1314y b i Bl AFREAECSAR ™
with a slldmg plate mechanism in a first posmon

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

Fig. 27 isa toP-view of the loading plate opening/closing mechanism \
with a sliding plate lﬁechanism in a third position.

Fig. 28 is a top-view of the ioadi_ng 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 openihg/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. o

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 damiper lock
mechanism remains in a locked position. '

Fig. 31 is a top-view of the damper lock mechanism in which the
sliding plate mechanism is in a second pos1t10n 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
mechamsm is moved to an unlocked position.

Fig.34isa top-view of optical mechanism vertical transfer mechanlsm
where the sliding plate mechamsm is 1n the ﬁrst state in which the opt1ca1
mechanism is lowered.



the belt surface and. neans, connected to the one-.of 'the first and second
means, for SUpportlng t he belt by .countering a force of -the urging X
transmitted’ by the neans for ‘ur gi'ng. According to still another enbodlnent
of the present invention, there is described, a disk conveying device for °
conveyi ng a di sk, conprising a belt, neans for revol vably supporting the
belt at two points to forma |oop, ‘a straight spanning portion of the belt
bet ween the two points, neans for revolving the belt, the belt having neans.
for engaging a portion of the disk, and thereby conveying t he di sk al ong
the spanning portion when the belt is m®evol ved and neans for preventing a
deflection of the spanning portion- by the disk, whereby the spanning

portion remains sgigai Itis dak | dhel-vibw ﬁf’rb(ﬁﬁéhlnﬁnec]iﬂﬁsﬁb%ﬁmaﬁﬁf'mﬁféi‘er
obj eets, features and advantages of the present invention wll becone

appar ent f r gachprismowhesaithe;slidieg platstmechanisamds im thedinststateiin whigh thet he
acconpanyi ng i’icﬁ%@&%nmh{‘ls"m%}%d' | ke reference nuneral s designate the same

€l ement s.
Fig. 36 is a top-view of optical mechanism vertlcal transfer mechanism

where the sliding plate mechanism is in the second state in which the optical |
mﬂmmmmbmmd N | |

Flg 37isa end-v1ew of optical mechanism vertical transfer mechamsm
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 t;aﬁsfer.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 mechamsm is in the fourth state in which the optical

" mechanism i is raised.
_ Fig. 42 is a top-view of the clamper support mechanism where the
loading plates are in a posmon for receiving a disk.

Fig. 43 isan end-wise section of the clamper support mechanism where
the loading plates are the position shown in Pig. 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 sectibn of the clamper sﬁpport méchanism where
the loading plates are the position shown in Fig. 44.



cri t|on ‘af 't he’ EXamnngs Fig. 1is an. exploded VIEM/Of a main-
ghsgéfg g?sa dPsk player Fig: 2 is.an exploded vi ew-of . a supporf mechani sm
of a disk transfer mechanism ‘a cl anper support mechani sm-a di sk, cl-anper,
and a di sk | ock nechanism all attached to a | oadi ng ohassls 80_of the HBIP
chassis of Fig. 1. Fig.-3 is an exploded view of a drive-side disk guide o
the di sk transfer nechanismof Fig. 2. Fig. 4 is an exploded view.of a
fixed disk guide of the disk transfer mechanismof Fig. 2. Fig. 5is an
end-w se cross-section of the drive-side disk guide of Fig. 3. Fig. 6 is an

end-w se cross-section of the fixed di gk gui de of Fig. 4. o

Fig. 46 is a top-view of the clamper support mechanism immediately
- after the optic__al mechanism and turntable have been raised to clamp the disk.
Fig. 47 is an end-wise section of the clamper support mechanism where
0ptical mechanism and turntable are in the configuration of Fig. 46.
Fig. 48 is a top-v1ew of the clamper support mechanism after the
* clamper has been released.
Fig. 49 is an end-wise sectlon of the clamper support mechanism in the
configuration of Fig. 48. '
~ Fig. 50 is an end-wise section showing the clamper support mechanism
after releasing the clamper whlle no disk is present between the clamper and
' the turntable. _
Fig. 51 isan end¥wise section of the clamper support mechanism after
an attempted disk clampmg of a misaligned disk '
Fig. 52 isa top view of the disk lock mechanism w1th the slldmg plate
mechanism in the first position in which the disks are locked.
_ Fig. 53 is a s1de section showing the disk lock mechanism with the
sliding plate mechanism and the disk lock mechanisms in the -position of Fig,
5. ~
- Fig. 54 is a top view of the disk lock mechanism with the shdmg plate
mechanism in the second position in which a disk is unlocked. :
Fig. 55 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 54. -
Fig. 56 is a top view of the disk lock mechanism with the sliding plate
mechanism in the third position in which the lock is partly closed. .
Flg 57 is a side section showing the disk lock mechanism with the
sliding plate mechamsm and disk lock mechanisms in the positions of Fig. 56.
Fig. 581 is a top 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.



Fig. 7 i's an expl oded view of -a |oadi ng pl ate openi.ngl:cl-osi ng rrechanl sm-of.

t he disk transport mechani sm of Flg 2. Fig. 8is a tep ‘W se’ cross-section - -

he fixed “di sk™gui de of Figs. 4 and.6. Fig. 9 is-an.expl oded view of an
8;tfca| mechani sm gnd danmper |ock nechanism Fig. 10 is an exploded view of
an optical nechani smvertical transfer nmechani smof the optical nechanism
of Fig. 9. Fig. 11 is an-exploded view of a stocker and ‘st ocker verti cal
transfer mechanism Fig. 12 is an expl oded. view of a disk | ock mechani sm
6-Fig. 13 is a top-view of the disk transfer nmechanismof Fig. 2 in a disk
receiving position_ Fig. 14 is a top- wl%w of the disk transfer nmechani sm of

Fig-~-2 with a
Fig. 60 is a top-view of a disk insertion error prevcntlon mechanism

prepared to allow msertlon ofa disk.

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

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

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

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

Fig. 65 is a ummg 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 i
lock mechanism the rack and pinion mechanism used to open the loading "
plates, the disk lock mechanism, the position of the optical mec'hanism, the

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

Fig. 67 is a block dlagram of a control c1rcu1t 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.



|t|aI stage of a-disk | oadi ng . operatlon for a’| arge-di amet er
g::t IEI Sn Ilg i's-a- topgw ew of the disk transfer. machanlsmof Fig. k2 ::n a
| ater stage of the disk | oading operation for a Iarge di amet er dlﬁ Fi g.
16 is a top-view of the disk transfer mechanismof.Fig. 2 in whic \(;Im -
| arge-dianeter disk is firmMy held in an internediate.position, .in I C
S supported by the di sk transfer mechani sm and in a playback pﬁSlFlon
Fig. 17 is a top-view of the disk transfer mechanismof Fig. 2 show n]g a
I'ar ge-di aneter di sk released in the playback position in preparation hor o
pl aying the di sk hack. Fig. 18 is a tdp-view of the disk transfer mechani

t Fig. 19 7Ts a
Dopven of s ne TIeaP> M A TeHeRAR R ind O bk ér‘o‘éécﬁgm ho'h sequence o

di sk bei ng

tlines i Rigc80iisng floavehirt OFthe $OB FTSCR Yy E{ege di amet er

?rlo\slcl;dogrolmthe ?f;g pogltlon to and eject po)sbl ron. Fig. 20 is a top-view
48 _

of - the di sk trards hﬁe%ﬂmcbant@ftha E)B STOCK Ipr@cedure
Fig. 82 is a top-wise cross-section of drive-side disk guide 1002.

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

guide. |

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

Fig. 85 isa cfoss—section of a fourth embodiment of the drive-side disk
guide. | .

Fig. 86 is a perspective drawing mdlcatmg an alternative embodlment
.of the disk player in which the disk player is mounted verl:lcally

'DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. l,lla housing 1000 of a disk player conforms to
standard dimensions for computer peripherals having a 5-1/4 inch half-height
form factor. Housing 1000 has outer dimensions, 41.5 mm height x 146 mm
width x 209 mm depth. The disk player includes a disk changer that stores
. four CBs for selective playback. Housing 1000 is generally box-shaped with
four 31des a lower panel, and a top cover 3. A loading chassis 80 is attached
to mtegral mounting brackets of two sides of main chassis 90 between top
cover 3 and the lower panel-of main chassis 90. . Top cover 3 may be omitted -
when the disk player is mounted on a front panel of a computer (not shown in
the drawings). _ ' ' _

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



smal | - di amet er. dISk durlng insertion. Fig. 21 i's a. fop- V|em10f t he di sk .
transfer nechani.sm'ef Fig. 2.i.n whic¢h a snall-dlanﬁter disk is firmy hel d
in a intermediate jposition, in which it i§ supported by the di sk transfer
mechani sm and in a playback position. Fig. 22 is a top-view of. the disk
transfer mechanismof Fi.g. 2 showing a snall-dianmeter disk released in the
pl ayback position in preparation for playing the disk back. Fig. 23 is a
top-vi ew of the disk transfer nechanismof Fig. 2 showing a snall-dianmeter
disk in a store position. Fig. 24 is-a top-view of the disk transfer
mechani sm of Fig. 2 showi ng a sequenceldf disk outlines indicating _
post tions occupi ed by a smal |-di aneter disk being nmoved fromthe store

posi tion to sarficedj efcdiskoare! prévented from contacting front panel 1, eliminating a
- potential cause of damage to disks during insertion and removal.

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

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

- Thus, guide rollers 19A and 19B insure accurate alignment of loading plates
81L and 81R throughout their respective ranges of movement. Support pins
17A are shorter than support pins 17B so that loading plate 81R is guided at
a position closer to loading chassis 80 than loading plate 81L, permitting
loading plates 81L and 81R to overlap. _

Respective opposing sides of loading plates 81L and 81R have inte:gral

| 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 géar 85 rotates in a direction that forces' loaﬂiné :
plate 81R to move an equal distance in the opposite direction of foading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support



7 F|g 25 |s a op- V|em10f t he Ioadlng plate openlngchOS|ng nechanlsn1mnth
a sliding plate mechanismin a first position. Fi-gx 26°is a ‘top-view of the
| oadi ng pl ate openlng/cI05|ng mechanismwith a slldlng pl ate nechanismin a
second position. Fig. 27 is a top-view of the |oading plate openlng/cI03|ng
mechanismwi th a sliding plate nechanismin a third pasition. Fig. 28 is a
t op=vi ew of the | oading plate opening/closing nechanismwth a sliding
plate mechanismin a fourth position which engages a rack member. Fig. 29
is a top-view of the |oading plate opening/closing nechanismw th a sliding
plate mechanismin a fifth position wi3dch engages the rack nenber and_which
a pinion has traveled a distance on the rack menber to open the Ioadlng

pl ate openi r]ﬁridﬂBsofl!badBtghplateSML @ pirS 21CSor ah Uppld Sirike SthfoaligPer | ock
mechani sm I nh\all\s@lscgo turges loading plates 81L and 81R toward each other.

Abent portlon of loading plate 81L forms an integral shutter plece 811
in loadlng plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optlcal sensor 236 on
the front end of loading chassis 80. Disks are supported between fixed and
driv_é-side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Optical sen.sdr 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 s'ulch'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 hdusing 1000. A
sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface 9A, engages the upper surface of the disk edge A sloped surfabe 10A,
runmng longitudinally on a lower disk guide 10, slopes at a 45-degree angle
in a direction opposite that of sloped surface 9A. A pro_]ectlon 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
‘'gap of 1.3 mm width (Hl), between projection 9B and projection 10B, is
shghtly wider than the thickness of a disk (1.2 mm) so that the dlsk edge is
guided preclsely ) .

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. A_nothef shaft 6 projects upwardly from the upper
surface of lower disk guide 10 at its rear end. Another timing ;iulle)'r 7 rotates



slldlng plate mechanismis ina first p05|t|on I n mhlch t he .danper | ack _
nechanlsnlrenalns in a |locked position. Fig. .31 i's a top .vi ew of. the danper
| ock mechani smin which the sli-di ng- pl ate frechani sm-i's in a.second p05|t|on
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 nmechani smremins
in a locked position. Fig. 33 is a top-view of the danper |ock mechanismin
whi ch the sliding plate mechanismis in a fourth position in which the
danper | ock nmechanismis noved to an | ocked .position. Fig. 34 is a
top=vi ew of optical mechani smvertical transfer mechani sm where the slldlng

PL&L Segec harynsshatts6. A tiimglBeliS14 &' stfefehed bafbeeh timg Prilesals TRG G sm i s
form a loop with a long axis of the loop being parallel to a direction of
transport of &isk D, d. ‘An inside surface of timing belt 14 has teeth or
serrations. Outside sﬁrfaces of timing pulleys 15 and 7, adjacent corresponding
portions of the inside surface of timing belt 14, also have teeth or serrations
to engage the teeth or serrations of timing belt 14, thereby preventing slippagé
of timing belt 14 with respect to timing pulleys 15 and 7. -

Referring, now to Figs. 4 and 6, a fixed-side disk guide 1003 supports
friction belt 12. As-in drive-side disk guide 1002, fixed-side disk guide 1003
has a disk guide 11 of a resin material having a low friction coeffic1ent A
guide groove 11’ is formed longltudmally on disk guide 11 to gulde the disk
edge opposite drive-side disk guide 1002. Guide groove 11’ includes sloping
surfaces 11A, 11B, and a square U-shaped groove 11C that form a channel
shape with a tapered entry.

Referring now also to Fig. 8, a tapered disk guide 11E (see Fig. 8)

" toward a front end of fixed-side disk.guide 1003. An gap H2 of groove 11C
is 1.5 mm wide, slightly wider than the thickness of a disk. This gap width
allows the disk edge to be guided precisely without binding. Friction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end of groo%re '
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E extends. Friction belt 12 has a
high friction coefficient to prevent the rim of the disk from slipping. Ends 12A
of friction belt 12 are wrapped around belt fixing piece 11F and held in place
by a reinforcement 'plate 13. Reinforcement plate 13 also supports flat wall -
11D to prevent it from bowmg due to the force apphed by the disk runnmg

~along friction belt 12.

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



8 F|g 35is an end Vi ew of optical nechani sm- vertlcal trénsfer chanlsm
where the slidi ng ‘plate mechani smi's in the first state in whichthe

opti cal
verti cal

second state in which the optical

nmechanisiii's | oweréd. "Fig. 36 is a top-view'of optical

mechani sm

transfer mechani smwhere the sliding plate -nmechanismis in the

mechanismis |lowered.-.Fig.” 37 is a

end-vi ew of optical nechanismvertical transfer mechani smwhere the sliding

mechanismis

pl ate mechanismis in the second state in which the optical

| owered. Fig. 38 is a top-view of optical nechanismvertical transfer
nmechani sm where the sliding plate mechgnismis in the third state in. which

t he. opti cal

mechani smis raised. _
move the disk inside housing 1000. Friction belt 12 is fixed relative to loading

plate 81R. Therefore if timing belt 14 were permltted to bow, the center of

‘the disk would move toward the left of the device causing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is

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

'supports, the transverse movement of the disk would be a complex function of
_fore—éft displacement of timing pulley 15 which would vary with properties of

the timing belt (which could also change over time). Therefore any bowing in

timing belt 14 is likely to lead to errors in fore-aft position detection of the
disk. | |
Referring _moinentarily to Fig. 82, timing belt 14 is prevexited 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 thning beit 14 inwardly. A metal plate 8, between disk
guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents disk guides 9 and 10 from
flexing. A disk proteetior_l sheet 23, attached to the top and bottom surfaces of
the rear 'slide of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk- guide 9.

Referring now to Fig. 7, a loading plate open/close mech_aniSm 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive

-motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.

Gear 63A on a lower portion of gear member 63, engages worm gear 253,
Plate 86A is fixed to a shaft 88 which fits in a center holé 91A of shaft 91,

“allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably
interconnecting plates 86A and 86B. Timing pulley 15 rotates on shaft 16



ig. 39 is a.top-yiew of o tical: mechani.smvertical :transfer mechani sm .
Ehgre the,sr[aiggfplate heghanisn1is-jh”the third statein which the
optical mechanismis raised. Fig. 40 is a -top-view of optical mrechanism. .
vertical transfer mechani smwhere the sliding plate mechanismis in the
fourth state in which the optical mechanismis raised. .Fig. 41isa
top-view of optical mechanismvertical Fransfer nmechani sm where the sliding
plate mechanismis in the fourth state in which the optical mechanismis
raised. Fig. 42 is a top-view of the cl anper support nechani smwhere the
loading plates are_in a position for rggceiving a disk. Fig. 43 is an_
ene~wi se section of the clanper support nechani smwhere the |oading plates

oo hoopsneant on il ond o p, e el KB RS ol "
| ar ge- di amefbA middle qt:gxlgtg@@r, tragshes with both gear 63C, on an upper portion of
oo gear member 63, and gear 82B, thereby transmitting rotation of the shaft of .
motor 250 to gear 82B. Rotation of gear 82B is further transmitted to timing
' pulley 15 by a geai' 82A that rotates on a middle of plate 86B. Gear 82A
meshes with gear 82B and a gear 15B on a lower portion of timing pulley 15.
Referring momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timing pulley 15 as timing pulley 15 moves
transversely with drive-side disk guide 1002. Thus, the rotation of motor 250
"is transmitted to timing pulley 15 by an extensible transmission without
moving motor 250. With such an extensible transmission, there is no need for
spé.ce for movement of a bulky motor. In addition, by having an extensible
trgn_nsmission instead of a movable motor and transmission, the mass and
weight of the-driv.e mechanism travelling with loading plate 81L is minimized,
making it possible to use a weaker spring 127 to ﬁrge loading plates 81L and-
81R medially together. Disk insertion is thereby made easier and more
responsive. In addition, the pressure load on timing' belt 14 'and friction belt
12 is reduced. | | |
Optical sensor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
interrupté a light beam detected by optical sensor 232 as gear member 63
rotates. Optical sensor 232 generates a loading pulse signal, signal
L. PULSE. Because bowing of the timing belt 14 is prevented as discussed
above, rotation of shutter wheel 63B is correlated in a predetermined way with
movement of disk D, d. Therefore, signal L. PULSE can serve as an
indication of disk movement. During disk transfer, one pulse in signal
- L.PULSE indicates a movement of 0.5 mm of the disk in the present
embodiment. The same signal L. PULSE also indicates the distance moved
by loading plate 81L during an operation that is described below. In this
~ operation, one pulse indicates that loading plate 81L has moved 0.314 mm.



Fi g. 45 is an-end-wi se section of--the clanper support nechanlsn1mhere t he

| qadi ng pl ates- are the position shown in Fig. 44. . 9 Filg. 46-i:s a-

t op-vi ew of " the" clanper support nechanlsn1|nned|ate1y after the optlcal
mechani sm and turntabl e have been raised to clanp the disk. Firg. 47 is an
end-w se section of the.clanper support nechani smwhere optical nechanism
and-turntable are in the configuration of Fig. 46. Fig.-48 is a top-view of
the clamper support mechani smafter the clanper has been rel eased. Fig. 49
is an end-w se section of the clanper support nechanismin the
configuration of Fig. 48. Fig. 50 is ajy end-w se section showi ng the .

cl amper support nmechanism
Referring now also to Fig. 13, when no disk is held between drive-side

and fixed-SJde_ 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 recéiving 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 bﬁ loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than
the 80 mm diameter bf small-diameter disks. When disk transfer mechanism
1001 is in the disk recewmg position, tlmmg belt 14 is statlonary and remains
so until a disk D, d is inserted a certain distance.

When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first engagés with timing belt 14 and disk guide 11E. As describe_d
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
fdrce of spring 127. The presence of disk guide 11E prevents disk D from
'rubbmg against timing belt 14 during this phase of insertion. By preventmg the
disk from rubbing agalnst timing belt 14, damage and wear to tunmg belt 14
1snnnunu£d

Referrmg to Figs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation distance between timing belt 14 and
friction belt 12 is increased to 78 mm. This initiates disk loading. To pull disk
D into housing 1000, disk transfer mechanism 1(;01 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 6uf_
- 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 {lser push
the disk inwardly up to that point. The present design is optimized for a user -



after relea5|ng the cl anper mhlle no disk.is present between the cl anper
and the turntabke: . Fig. 51-is-an. end-w se ‘Sectian ofthe. <l anper support
mechani sm af t er “an attenpted di sk cl anpi'ng of a msaligned disk Fig. 52 is
a top view of the disk lock mechanismwith the sliding plate mechani smin
the first position in which the disks are |locked. Fig..53 is a side section
showi ng the disk | ock nechanismw th the sliding plate nmechani smand the

di sk | ock mechanisms in the position of Fig. 52. Fig. 54 is a top view of
the disk | ock mechanismw th the sliding plate mechanismin the second
position in which a disk is unlocked. [5ig. 55 is a side section show ng the
di sk .1 ock nmechani smwith the sliding ]late nechanlsntand di sk | ock

ek mechant e ot R o ety f@“‘ﬁeﬁtgﬁt RBidé 03 o0
whi ch t he | dhasdisk rparwltlythﬂ xightdforefinger and the thumb respectlvely The disk -
can then be easily and naturally rotated clockwise as the disk is pushed in.

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

| ~ Once disk transfer mechanism 1001 has brought disk D to a posmon
where it is firmly supported between timing belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is bl_'ought 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) yvhere' disk D, d may be removed by the user. Disk transfer
mechanism 1001 is controller to bring disk D as far to the front of the disk
- player as possible without causing permittihg timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped just before timing
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk D is
moved between the ejeet pesition the playback positioh, and the stock position -
~ in response to keypad entries by the user.
Referring momentanly to Flgs 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 loadmg plates 81L and 81R apart,
is also driven by motor 250
' Referrmg again to Fig. 7, a rack release plate 134 is attached to main
chassis 90 by pins 135, inserted in a guide grooves 90H in main chassis 90 '
so that rack release plate 134 can slide left and right relative to main chass:s
90. A bend 134B in rack release plate 134 is positioned to engage a bend 75E
in a sliding plate 75. A T-shaped rack release lever 130 rotates on a shaft 133



F|g 57 Is.a- S[de sectlon show ng ‘the dISk | ock mechamsmvmth the sliding
pl ate mechanlsm and di-sk | ock mechanisns in the p08|t|ons "of Fig. 56. Flg
58 is a top-view of the disk | ock mechanismwi th t-he'sliding plate

nmechanismin the fourth position in which a disks are locked. Fig. 59 is a "

si de, section showi ng the disk | ock mechanismw th the sliding pl ate
mechani sm and di sk | ock wechani sns in the positions of: F1g 58. ~10 Fig.
60 is a top-view of a disk insertion error prevention nmechani smprepared to
allow insertion of a dirsk. Fig. 61 is a partial section show ng the disk

i nsertion error prevention mechani sm p&mtloned as in Fig. 60. Fig. 62 is a
top- view of the diSk insertion error prevention nmechani sm

extending from the upper surface of a motor bracket 180. A spring 138, strung
between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockw1se drrectlon as vrewed 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 mernber 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 pirrot in an arc whose tangents are perpendicular to'the axis
of rack 87D. Thus, rack member 87 plvots 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 rotates ina eounterclockwise 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 ehgages 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 slidlng' plate
75 is positioned at a distance from bend 134B of rack release plate 134.
Therefore, in this rarrge 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 ralrge 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



cl osed after

positioned as in Flg 62: Fig. 64|sapart|al

“transport of a 'di sk beyond a flap closuré Fig. .63 is a '
partial section_.show ng the-disk:insertion-error preventlon mechani sm

end section of the disk.

i nsertion érror prevention nmechanismduring transport of a di sk past the
flap closure. Fig. 65 is a timng chart indicating the relative states of
pl ates, the cl anper support nechani sm :the-flap cl osure and

t he-1 oadi ng

S|gnals used for transporting a disk into the disk player.

timng chart

| ock .mechani
sliding plat
posi ti on. Fi

Fig. 66 is a

indicating the relative states of the danper |ock mechani sm
t he rack and pinion nmechani smused to ;tq]oe.n t he | oading pl ates, the disk
p

sm’ th'é-position of the o

g‘ |sﬁra{ﬁ qock |%g§gﬂﬂ%bh?2%rﬁér}'g% cl rté%{tfop fihgd

cal mechanism the position of the

ng plate
di sk -

pl ayer Fi 9. p@tiorsUR-2,| end VS Et enghges waith berak 18:48) and rack mejeaseplacold4 ol | er

300

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

rotates rack release 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 move laterally between positions in which a
disk is held between timing belt 14 and friction belt 12 to open positions POS.
4, in which the disk is released (Compare Figs. 13 and 17).

Referring to Figs. 9 and 49, an optical mechanism 1006 includes a

chassis 30, a turntable 102, an optical pickup 2, and an optical pickup transfer

mechanism 53. Disk D 'is mounted on turntable 102 and rotated as disk D is

played back. Turntable 102 has a gear 37 attached to its lower surface.

Turntable 102 and gear 37 are fixedly attached to the fotating shaft of a main
motor 33A which drives them. Gear 37 meshes with gear 35 which, in turn,

meshes with gear 36 of auxiliary motor 33B. Gear 35 rotates on a shaft

attached to chassis 30. Turntable 102 is thus rotated by both main motor 33A°

and auxiliary motor 33B.

Main motor 33A and auxiliary motor 33B are both einployed to drive
tutntable 102 during playback and to drive optical pickup 2 ahd turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33B are supplied with
drive voltage at-a ratio of 'ap'proxim'ately 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, aback-emf generated auxiliary motor 33B reduces the total current



Fi g. ‘69 Is a flowhart of a JOB LOAD procedure.

e JOB LOAD procedure.
}:Fg. 72 is a flowhart of a JOB EJECT procedure.

JOB EJECT procedure.
}:lhg 75 is a floowchart of the JOB EJECT procedure.

of the JOB EJECT procedure.

procedur e.

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

Fig. 70 is a flowhart of

' ' hart of the JOB LQOAD procedure.
F 35 DEeT o Fig. 73 is a flowhart of

[ [ hart of the JOB EJECT procedure.
O Tt e e Fig. 76 is a flowchart

Fig. 77 is a flowhart of the JOB EJECT

Fig. 79 is

t of the JOB
a flowhart of the JOB EJECT procedurci1 Fig. 80-is a flowhar

STOCK procedure. __ -
- flow to the two motors Therefore, the load of: auxiliary motor 33B is, to a .

first-order approxmauon non-dissipative.

Durmg accessmg and start-up, a high torque and speed are desired to
minimize delay in reaching selected and steady operation. Therefore, durmg
start-up and accessing, main motor 33A and auxiliary motor 33B are supphed

- with equal drive voltages thereby driving disk D with twice the drive torque

of playback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin readmg disk D quickly, and the access time

~ can be shortened. Since main motor 33A and auxiliary motor 33B aré powered

equally, vibration due to backlash between connected gears 35-37 is
transmitted to turntable 102, However, this v1bratlon presents no problem since

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

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

" in Japanese Patent Appllcatlon Serial Number 6-340510 (filed December. 28,

1994),

A centering cone 101 , projecting from the top surface of turntable 102,
precisely centers disk D with respect to turntable 102. A magnet 105, inside
centering cone 101, attracts a clamper 1009 (not shown in Fig. 9 and descnbed

‘below). Guide rods 31, 38, mounted in chassis 30, guide optical pickup 2

along a linear : scannmg path that forms an angle of 25 degrees in the clockwise
direction with the front side of main chassis 90. The scanning path of optical
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102,

A scanning motor 34 and optical pickup transfer mechanism 53, that includes

deceleration gears 51, 52, 54, and a rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a shutter
wheel 55, driven by a gear 51. This allows the distance of scanning movement
to be detected. '
Lower dampers 41, fitted into attachment holes 30C on chas31s 30,

' v1brat10nally isolate chassis 30 with optical mechanism 1006, from a base 40.

A respective spring 42, between each lower damper 41 and base 40, supports



Fi g. 81 Is-a: flomchart of the JCB STOCK- procedure FJg ‘82 is a top—mnse _
cross-sect’i-on’-of : drive-side. di'sk guide 1002. -Fig.:*83-is ‘a cross- ~section of
a second enmbodi ment of -t he drive-side disk guide: Fig: 84 is a : :
cross-section of a third enbodi nent of the drive-side disk guide. Fig. 85
IS a.cross-section of a.fourth enbodinment of the drive-side disk guide.
Figr 86 is a perspectlve drawi ng indicating an alternative enbodi nent of
the di sk player in which the disk player is nmounted vertlcally DETAI LED -
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to Fig. 1, a housing
1000 of a disk player confornms to stangard di mensions for conputer

peri pheral s having a 5-1/4 inch. half-height form factor. Housi ng 1000-has

out er di TenShOGBighttbf hflil 30! Bltertrs' 4 Pindlh Wiebihgh dppel AaMPLAU S ehe e SK
pl ayer includes aghdl sk changer a{ stl s éhép& m
upper surface of damper 41 passing through lower dampers 41 to connect to

base 40. .
A damper loek mechanism 1008, selectively locks optical mechanism
- 1006 on chassis 30 to a base 40 from which optical mechamsm 1006 is
otherwise vibrationally 1solated 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 46, 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 3_0A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on
a left side of base 40, and insert into a hole 30C located on a left side of -
chassis 30. (Hole. 30C is not visible in Fig. 9, but is visible in Figs. 30-33.)
Lock plates 64 and 65 are interconnected by connecting plate 66, which rotates
on a shaft 67 projecting upwardly from base 40. A compression spring 68 is
inserted between base 40 and lock plate 64, urghré 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 sprmg 68. A noich 66A on an end
of connecting plate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A to control the angular position of
- connecting plate 66. '
‘Referring now to Figs. 30-33 and 66, damper lock mechanism 1008 is
-locked and unlocked in response to the position of sliding plate 75. An edge
75B** of sliding plate 75 is at a substantial distance from a notch 66A of
connecting plate 66 when sliding plate 75 is between position DOWN-2 and
position UP-1. Thus, while sliding plate 75 is between position DOWN-2 and _



f our CIB for selectlve playback Housing 1000 is generally box- shaped wth
four sides, a. l.ower panel; and a top cover 3.. A Ioad1ng chassis 80 is
attached to integral nounting brackets of - two sides: of mai n chassis 90

bet ween top cover 3 and the | ower panel of main chassis 90. Top cover 3 may
be omitted when the disk player is nounted on a front panel of a conputer
(not shown in the drawings). A front panel 1 is attached to a front one of
the four sides of main chassis 90. Front panel.1l has an insertion aperture
1A for receiving and ejecting disks. Insertlon aperture 1A is wder toward
its center than at_its ends. The shapegsof insertion aperture 1A insures
that .only the edges of disks contact front panel 1 when disks are |nserted

and r emoved. UPABIlotie pRates' @F 63 dire urgdd toward the right side of housing 1000
by the force of compression spring 68 forcing engagement tips 64A, 64B, 65A
into holes BOA - 30C of chassis 30. This causes optical mechanism 1006, on
chassis 30, to be locked to base 40. When sliding plate 75 is moved from
position UP-1 to pos;ition UP-2, edge 75B’° engages notch 66A turning
connecting plate 66 counterclockwise against the force of compression spring
68. Lock plate 64 is thereby moved toward the left side of housing 1000, and
lock plate 65 toward the right side of housing 1000, causing engagement tips
64A, 64B, and 65A to disengage from holes 40A-40C of base 40 and holes
30A - 30C of chassis 30, respectively. Thus freed, in position UP-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
Dis playéd back. In the down position, optical mechanism 1006 is shifted
down and away frorn disk D to clear the way for transfer of disk D. _

Ver(;ical transport mechanism 1007 raises and lowers base 40, which

. is supported at its forward side on guide pins 45A and 45B and at its rear end
_ on ramp channel 48°. Ramp channel 48" is cut out of a stainless steel guide
3 ~ 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
* avertical extension 75C in sliding plate 75. Base 40, with elastically Supno,rt_ed
optical mechanism 1006, rides up and down on guide shafts 137A, 137B,
nvhich are attached td main chassis 90 and passing through openings in base
40. Sliding plate 75 is translated left and right relative to main chassis 90
causing guide pins 45A and 45B to ride up and down in ramp channels 75A°
and 75B°, respectively, and simultaneously causing ramp channel 48’ to ride
upwardly on pin 47. o



surfaces of disks are prevented fromcontacting front panel 1, elimnating
a potential cause of damage to disks during insertion and renoval.
Referring to Figs. 2-4, a disk transfer nechani sm 1001 i.ncludes a
drive-side disk guide 1002, slidably nounted on a | ower side of |oading
chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
slidably nounted on the | ower side of |o2#ing chassis 80 toward a right

si de of housi ng 1000. L-shaped | oading, plates 81L and 81R hang on support
pins 17A and Phafts1364-136C erewed intqmain chassis 90.c3nide the Jeft apd sight maverpenttof

0B ' | Baties gia, fes Seat PR A560 Bk e chamnel i yidhadplaly 75, a7
of gui e AFRISEE BRI EREUER poRRlg, PRrs SbiacBn bl shitFleSl OB ekt
perni 11 By o Saa o, | ARSI IANDSTA, (000 7] maeshfS 95 » R, YoeA BFaBekr

transver fhibeP 184, "WhieR rbfates ¥n shaft 92 PojebtdipSipiwataly 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 -



Gui de rollers:19A and 19B, rotatably nounted on upper-surfaces of loading .. .
pl ates 81lL and.:B1R.-travel in guide grooves 80A, 180B in toadi ng chassis.80.
Cuide rollers 19A, "19B fit closely w thi'n gui dé -grooves 80A, 80B. Thus, '
guide rollers 19A and 19B insure accurate alignnent of |oading plates 81L
“and 81R throughout their respective ranges of novenent.. Support pins 17A
are shorter than support: pins 17B so that |oading plate 81R is guirded at a
position closer to |oading chassis 80 than |oading plate 81lL, perritting

| oadi ng plates 81L and 81R to overlap. Respective opposing sides of |oading
plates 81L. and 81R have integral racksg810L and 810R A pinion gear 85,
which rotates on fhe bottom surface of |oading chassis 80, engages with

racks 810L adflaiidFhoridofal Ipeaibns IGPlaad phddt MEMARishtiahd Yot GhOn gear 85
rotates in a direction that forces |oading plate 81R to nove an ‘equal

di st ance i npesition fepical meghanism 1006 isf showadnribe pp position lin Big.s4Pifoy 127
strung: bet'wa?sﬂ p%]fﬂa@lg l%]tﬁe %B p%gitfﬁﬁp &Etlcgp fr}ei:l?a'?lis?lfn 1608 Psoz«{ttth_e level of a
- lower surface of disk D, d in the playback position and mounted on the upper
surface of turntable 102. Therefore, there is no need to displace disk D, d, as
in a tray-type disk player, to play disk D, d back. As can be seen from
inspection, guide groove 48’ and pin 47 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 slidit_lg plate
75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis.90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt the light .
beam as sliding plate 75 moves, to the right of position DOWN-1 or just
interrupts as sliding platé 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 interrupied.
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 .movin‘g 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.



13 pin 17B of loading plate 81L and pin 21C on an upper surface of |oading |
chassis 80, urges |oading plates 81L and 81R toward each other. A bent

portion of |oading plate 81L forms an integral shutter piece 811 in |oading
pl ate 81L toward the front of housing 1000. Shutter piece 811 interrupts a

| i ght- beam generated, and detected, by an optical sensor 236 on the front
eng of Ioadlgng ChaSSI s 80. Disks are supgbrted between fixed and drive-side

d 1 d 2. ~Thus ac of fixed and drive-side
i Sk gul des 100ETERE (G385 P00 ¢ AamaReri]09 Remps Gtk Brom tientable 02 h Yamper

t ned so.t hat ht beamis broken
anen o ol befigeR 8 8hnct ise ok il S5 A8k B it iFomagneia plieoH,

opt cal Sonded: HRhf B 25%9%%%%%"%%ﬂdg%‘ﬁgﬁ«'ﬂé?ew#sﬁp'a?sgﬁt thepign

opti cal sensor |
" between #Bopéring 80G in loading chassis 80. Flange 115A tapers at its perimeter. Shaft 115B is

insertably fixed to clamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the duter perimeter of the bottom surface of clamper base 100 to protect disk
surfaces from damage. Turntable 102 has a magnet 105 which ié positioned to attract
ferromagnetic plate 111.

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 81L and 81R, projecting
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 771,
T7R. Respective projections 77C, 77C, projecting downwardly from clamper holders 77L,
77R, pass through, an& are guided by, respective guide grooves 80E, 80E of loading chassis
80. Thus, clamper holders 77L, 77R are free to move left and right with respect to loading
chassis 80. Clamper holders 77L, 77R have respective supports 77A, 77A on respective énds
which face each other. Supports 77A, 77A are shaped to clamp and support flange 115A of
clamper 1009 when supports 77A, 77A are brought together. Support 77A has a V-shaped
cross section. A spring 128 urges clamper holders 77L and 77R together to snugly embrace
flange 115A. Flangé 115A fits precisely in supports 77A, 77A in a definite position when
supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange 115A at a
precise vertical position keeping clamper 1009 at 0.3 mm above disk D.

Referring to Figs. 42-45, clamper support mechanism 1010 supports ciamper 1009
above disk D responsively to movement of loading plates 81.L 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 '



84 rrm whi ch- corresponds W|th smal | di anet er corrpact -di sks. Referr| ng to
Figs 3 and 5, drive-side -di sk. guide 1002 i'ncl'udes ..gn -upper di sk_‘gui de 9 of
a resin Having a Y'ow friction coefficient such as Buracon. A | ower surface
of upper di'sk guide 9 forns an upper half of a guide groove 9', vvh_l ch
gui des the ‘edge of the inserted disk on the left side of housing 1000. A
sl oped surface 9A, -with.a slope of 45 degrees, runs longitudinally on a

| ower surface of upper disk guide 9. A projection 9B, on a bottom end of

sl oped surf.ace 9A, engages the upper surface of the disk edge. A sloped
surface 10A, running longitudinally gp a | ower disk guide 10, slopes at a
45-degree angl e in a direction opposite thatJ of sl oped surface AQA ,rA

roj ecti on digiB r owe

gur{‘ace of (thhe sgpp@ﬂpbs?iﬁsﬁ (ngp?gh&bﬂﬁﬁ @ﬁﬁ? I;l—‘i%A ﬁ@gmz{lﬁpr oj ection 9B
and pr oj ectloading qgiates 81E| angh81R, mwnntgmel gﬁm]?vemﬂ'ﬂk,n%B Igffcla%lgelzktl(# ﬁgm’r)
so that th g ui de eci.se e n |

oul l ey .15 ?Kﬁﬁ(ﬁ'gsﬁgh%ksvﬁ@? ug i.%cc ng clampéf ho'ﬁ?ers %L a%d 7QIR 'l%e force

of spring 128 brings clamper holders 77L, 77R together causing supports 77A, '

77A to hold clamper 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 Pigs. 48 and 49) In the open position, respectlve
pins 78, 78 on loading plates 81L and 81R press against respectlve ends of
guide grooves 77B, 77B spreading clamper holders 77L and 77R apart against
the force of spring 128. This causes supports 77A, 77A to release flange
115A. Clamper 1009 is then attracted to magnst 105 of turntable 102 clamping
disk D between turntable 102 and-clamper 1009. Loading plates 81L and 81R
are brought to the open position (POS.4) even after disk D has been moved to
the stock position so thé.; the stocker can be moved up and down. When this
happens ' since no disk D is present on turntable 102 in the up position,

~ clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Fig. 50. .

Referring to Figs. 2 and 50, a shutter piece 77L’ on. clamper holder
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°. Optlcal sensor 234 generates a loading plafe outermost
position detection signal (OUT) which is at a high level H when supports T7A,
T7A are tightly held together around flange 115A and at a low level (L) when
supports 77A, T7A are moved apart.

‘Referring now to Fig. 51, supports 77A, 77A have wedge-shaped cross
sections. If flange 115A is forced upwardly or downwardly, supports 77A,;"
77A can be spread apart. This may happen if, when optical niechanism 1006
is moved to the up pbsiﬁon, disk D is misaligned with respect to turntable 102.

- Turntable 102 will force disk D upwardly against clamper 1009 causing



f upper disk guidé 9. Shaft 16 prOJects through the | ower
Lairggg gpdugperpgjsk QUIdg 9. Anhot her shaft 6 proj.ect's  upwardl y fron1brfe
uppei surface of lower disk guide 10 at its rear end.: Anot her tlﬁ]?g pn y
7 rotates 14 on shaft 6. Atiming belt 14 is stretched between tim ?Iel
pul leys 15 and 7 to forma loop with a long axis of the | oop being parg S
to a direction of transport-of disk D, d. An inside surface of tlnlng 7e
14 has teeth or serrations. Qutside surfaces of timng pul!eys 1g ?? ¥
adj acent corresponding portions of the inside surface of timng ? t'nih '
al so have teeth or_serrations to engagg the teeth or serrations o t {6‘ g
belT 14, thereby preventing slippage of timng belt-14 with respec

timng pul | syppdrts &AW, 77A Refpredd sshrt. 'THN WAl EuSS the s@nalqo 16y St de disk
gw de 1003 supy Eatmg an error condition. Note that, in the up position of optical
mechanism 1006 the upper surface of turntable 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, clamper
holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefore, unless loading plates 81L and 81R
have been brought to the open position POS.4, the output from optical sensor
234 should remain in the high (H) state even when optical mechanism 1006
- has moved to the up position. Thus, the output from optical sensor 234 (signal
-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 T PULSE as loading plates 81L
and 81R travel medially from position POS.4.
Referring td 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 respectivé slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect floppy disks, is
adhesively bonded to top and bottom surfaces of stocker plates 152A-152D and
top plate 151. Sheets 153 are folded and wrapped around forward ends of
stocker plates 152A-152D and top plate 151. Stocker 1011 removably supports



'frlctlon bel ¢ 12 As in drive- 5|de di sk gui de 1002 flxed si‘de. dISk gwde
1003 has a di-sk: gw de 11 of.a .resin material having:a'lowfricti:on Ad "
coefficient. A guide groove.11' is formed Iong|tud| hal'l y on di sk -gui:de

to guide the disk edge opposite drive-side disk guide 1002. Guide groovg
11" includes sloping surfaces 11A, 11B, and a square U-shaped groove 11
that ferm a channel shape with a tapered entry. Referring now al so. to th.
8, ‘a tapered disk guide 11E (see Fig. 8) toward a front end of fixed-side
di sk guide 1003. An gap H2 of groove 11C is 1.5 nm wi de, sli- g’htly wi der
than the thickness_of a disk. This gapowi dth allows the di sk edge to be .
guirded precisely without binding. Friction belt 12 is fixed to a flat wa

11D of a belattotalnfrfqurpdlel?@(nbﬁhﬁnEﬂ‘ﬁlegdrhﬁﬂl&zl d‘é‘%‘ﬁg %y %g&is Friction

12 th th of fixed-side D¢ he front
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pl ace stocker plates 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourth stored disk i is stored between stocker plates
'152C and 152D.
A shaft 140, projecting upwardly from main chassis 90, is inserted in .

a bearing 150A to guide stocker 1011 along a vertical path of movement. Ntits
164L, 164R (nut 164L is hidﬂen in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R, respectlvely, projecting upwardly from main
chassis 90. Thus, rotation of screws 167L, 167R moves stocker 1011
vertically. A stocker vertical transfer mechanism 1012, located below stocker
1011, drives screws 167R, 167L. A motor 252, supported by_ bracket ‘l 82 on
main chassis 90, has a rotating shaft with a press-fitted worm gear 62. A gear
member 169, rotatably supported by shaft 170, has a gear 169A, on an upper |
portion thereof, that meshes with worm gear 62. A gear 169B on a lower
portion of gear member 169 meshes with a gear 167A attached to screw 167L.
Gear 167A meshes with a gear 168L. Gear 168L meshes with a gear- 166 |
‘which in turn meshes with a gear 168R. Gear 168R meshes with a gear 167A
attached tb screw 167R. Clockwise rotation of screws 167R and 167L lowers
stocker 1011, and counterclockwise rotation of screws 167R and 167L raises
stocker 1011, '
_ A shutter member 173 rotates on a shaft projecting upwardly from main
chass1s 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 determme
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
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r enent | ate 13. Relnforcenent plate 13: atso supports flat wal |
?{Datoeppgeeﬁt it fPOnlbOMAng ‘dué to the force applled by the disk ru?nlng
along friction belt 12, Referrlng to Fig: *3, 5, and6-an outﬁr geangde;
surface 14A of timng belt 14 is positioned to engage with the 3800 g
QU|ded bet ween projectiens 9B, 10B, on the left side of housmgb 000,
Friction belt 12 engages the opposite edge of the disk.- Timng be 500
revolved by timng pulley 15 to 15 nove the disk inside housing 000.
Friction belt 12 i's fixed relative to |oading plate 81R TherefO{S [ .
timng belt 14 were_permtted to bow, e center of the disk mgu nFYnear
toward the left of the device causing the path of the disk to be non

Al'so, the di i?ﬁhaﬂﬂ slits 8184 dre aaeéted by bptia) fdnSbts 288 ah§ 239, llegpectrvely
on a disk lock base 155.

Optlcal sensor 238 generates a stocker reference position signal
(S-REF), when shutter piece 173B interrupts a lrght beam generated and
detected by optlcal sensor 238. Signal S REF goes high when stocker 1011

. is brought to a position above disk holdmg position POS(1). POS(1) of stocker
1011 corresponds to an alignment 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
time stocker 101; passes one of positions POS(1)-POS(4), the signal goes low
(L). Thus, position POS(1) is detected by moving the stocker downward until
signal S_POS goes low (L) after signal S.REF goes high (H). The
remaining positions POS(Z), POS(3), and POS(4) are detected moving stocker
1011 further and counting second, third, or fourth changes in signal S, POS,
respectively. | . -

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 downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes through spindle holes of disks stored
in stocker 1011. A lower end of upper disk lock shaft 158 extends to a

~ position sllghtly (0 8 mm) above an upper surface of a-disk D being ‘
transported into stocker 1011 as shown in PFig. 55. Upper disk lock shaft 158
prevents movement of the disks above the disk D being transported Figs. 53
and 55 show the stocker in position POS(1), so upper disk lock shaft 158 does
not pass through any of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upward from main chassis 90 is coaxlally
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
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| [1éy 15. The’ _
ed frontthe angular dlsplacenent of t|n1ng pu
ggaelrhgar dlsplacenent of the disk would naEe It d:;flgrgglggegghfrg}ne -
t he angul ar :
the fore-aft displacenent of ‘the disk from L splacement of
|ley 15. This is so because, with bowing o i m ng
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%u?dc\c/)?roy with properties of the tim ngI bell'z (vvh: cEelcgul[g ?Iezg fgaggreotr)\sler
Therefore any bowing in tim.ng belt s |i

|t|nmf323re af t pOSItlo};, detection of the dijsk. Referring nonent ?(r):Z)l yot]oI g{'/vgr

82,7timng belt 14 is prevented from bow ng by a guide wall

di sk gui de 1@ositips, amwhﬂppef mogﬁﬂﬁgl%(:lgﬁmﬁagﬂ%ﬁéégﬁﬁém ﬁﬁxg bgH di4
‘,"ﬁ{N;r é ?5 Xh'}r‘é i lﬁgﬁﬁzs% ﬁ'@e%&kgﬁ the gnkloglgp@sen@ domleridisk lagki stiafc 186 B
. es 9 an 10 are of resin,
rei nforces dislowgréd®gayframty Qﬁd‘?‘ gﬁf%s? c&:ﬁ inga gap etween upper
rret el plate gn rlnggrn(tilssk ltl)cskkshaftls 1e58 and 156 through which a disk can pass (see
Fig. 55). A spring 159 inside lock shaft 156 applies an upward force on lower
disk lock shaft 156. A sheet 157, of compressed urethane, is attached to the
upper surface of lower disk lock shaft 156 to help avoid possible disk damage. |
To raise and lower lower disk lock shaft 156, dlsk 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 Jrotating force to lock release arm 172
sufficient to overcome the force of spring 159 thereby forcing lower disk lock
shaft 156 to its lowermost position. A relay plate 96 moves toward the. front
and rear guided by integral gulde grooves 96C, 96C that engage pms 97 on
main chassis 90. A rear-facing surface 96A of relay plate 96 pushes against an
engagement portion 172B of lock release arm 172 to rotate lock release arm
172 counterclockwise against the force of sprmg 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 (vmble in Flgs 52, 54,
56, and 58). :
Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
posltloned responswely 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.



erX|ng A dlSk protection sheet - 23 attached to the top and bottom -
surfaces of the rear side af disk ‘guides 9, 10, preVent danmage t.o stored
dISkS (descrlbed | at er) above and bel ow di sk-gui de’®9. "Referring now'to Fig.
7, a Ioadlng pl at e open/cl ose mechani sm 1004, rotates ‘timng pulley 15,
thor 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 mbtor 250. A gear
menber 63 rotates on shaft 91 attached to main chassis 90. Gear 63A on a

| ower portion of gear nmenber 63, engages worm gear 253. Plate 86A is fixed
to a shaft 88 which fits in a center hgle 91A of shaft 91, allowing plate
86A to swing freely. A gear 82B rotates on a shaft hlngeably

i nt er connect i ng Wikbneslidhfpes!78 Ghoved 15kA1A B by st 5PhAlER: o2t 16
16 (toward the up position of optical mechanism 1006), engagement portion 96B
of relay plate 196 follows sloped sﬁrface C2 of cam surface 75D, moving relay
plate 96 toward the front of main chassis 90. As engagement portion 96B
follows sloped surface C2, lock release arm 172 rotates clockwise under the
urging of spring 178, forcing lower disk lock shaft 156 gradually downward.
When sliding plate 75 reaches a position DOWN-1, shown in Fig. 54,
engagement portibn 96B of relay plate 96 rests on surface C3. Lock release
arm 172 halts at the angle shown in Fig. 55, and lower disk lock shaft 156 is
held at the unlock position, permitting disk transfer.
As sliding plate 75 is- translated further to the right side of housing
1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, éhd lower disk
lock shaft 156 begins moving upwardly under the urging of spring 159. When
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk Jock shaft 156 moves upward to the position indicated in Fig.
-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface C5, which is aligned with surface C1. At this point, as
shown m Fig. 58, lower disk lock shaft 156 has reached the lock position
again, where it fits into upper disk lock shaft .15'8
A shutter 156B, projecting from lower disk lock shaft 156, mdlcates
when lower disk lock shaft 156 reaches the lock position. Shutter 156B
interrupts a light beam generated and detected by an optical sensor 229,
 attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock
position. Optical sensor 229 generates a disk lock signal (O . LOCK), which
is high when lower disk lock shaft 156 in the unlock position. Wheﬁ slidiné
plate 75 is at position UP~30r position DOWN-2, lower disk lock shaﬁ 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 _



protrudlng fron1a distal end’ of pl ate 86B. An Interﬁedlate gear -82C,.
rotating.at .a- niddle of pl ate 86A, nmeshes:with bof.lf:-gear 63C, .on" an upper
portion of "gear™ “erber 63, and gear 82B," thereby transn1tt|ng r'ot ati on. of
the shaft of notor 250 to gear 82B. Rotation of gear 82B is further
transmtted to timng pulley 15 by a gear 82A that rotates on a middle of
pl ate .86B. Gear 82A neshes with gear 82B and a gear 15B on a | ower portion
of timng pulley 15. Referring nonmentarily to Figs. 25-29, plates 86A 86B
pi vot responsively the position of timng pulley 15 as tinmng pulley 15
noves transversely with drive-side digk guide 1002. Thus, the rotation of
notor 250 is transmtted to ti'mng puI ey 15 by an extensible transm ssion

‘Wit hout nowdisloloeR shaft 156 is Mb&lthd%wif %&ﬁﬁ@ﬁ%?ﬁ%@@gw‘% &ngeains no

need for space for novenent of
ext ensi bl e RosiieamlEdisk docking sanbtqiroperlyoa@liﬂvedmibmtlmd:ah canivendisiad on, the

mass. and dri. t r ay I|n th Ioadl plate 81L is
m ni mi zed%gﬂ&ﬁgﬁtﬁgﬁs‘? 15%%2]@? \rgg"ﬂ'@g? t?ﬁ‘ 188 | oadi ng
pl ates 81L byridwer and upper disk lock shafts 156 and 158 whlch 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, pro_|ect1ng radially from an axis of
rotation of shutter 120 block insertion aperture 1A on front panel 1. A plmon _
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-resp'onsively to the rotation of shutter arm 121. A pin

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

Referring now also to Fig. 65, the angle of shutter 120 changes

responsively to the pos"ition. 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 rotatioﬁ of shutter arm 121 causes shﬁtter 120 to
rotate toward the outside of the device, moving it to the open position. This
allows a disk to be inserted into insertion aperture 1A.



81R nedlally together Di.sk |nsert|on I.S- thereby nade eaS|er and nor e
responsive. 1.n.addition, t he pressure | oad on tlntng belt 14 and- friction
bel.t 12 is reduced. Optical sensor 232° i s attached to"a bend -180A in a
bracket 180. A shutter wheel 63B on the upper portion of gear menber 63
periodically interrupts-a |ight beam detected by optical. sensor 232 as gear
menber 63 rotates. Optical sensor 232 generates a ltoading pul se signal,
signal L. PULSE. Because bowing of the timng belt 14 is prevented as

di scussed above, rotation of shutter wheel 63B is correlated in a
predeterm ned way wth nmovement of disk,D, d. Therefore, signal L. PULSE
can—serve as an indication of disk novenent. During disk transfer, one

f sk in the
pul se in signal LThBihsRionet disk Bcansea M 1226 891 2n"B1R to'sBardlesK 11 {

A TR ARG S R A L R
t hi's operati gRay Htin BHuthF drff 1SR p& it tﬂ&tsprﬁadl'ﬁgto YoftS shiter arac 19V ed 0- 314
counterclockwise. As shutter arm 121 rotates, flaps 120A move downwardly
until they rest on the top surface of disk D; as shown in Fig. 64. Pin 123
continues to move away from side surface 121B of shutter arm 121. Once disk
D is driven by disk transfer mechanism 1001 completely inside the disk player,

' flap 120A is released_,to a close position in which shutter arm 121 is rotated
counterclockwise to a position where its side surface 121B engages with bend
80F of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 can'not rotate
past the.close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotation of

shutter 120. Thus, insertion of another disk is blocked. .

A shutter piece 120C, on the upper part of shutter 120, interrupts a
light beam gencrated 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 optlcal sensor 235. Slgnal S.CLOSE
goes hlgh when shutter 120 closes.

* Referring now also to Flgs." 7, 15, and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the
number of pulses from the output (signal L. PULSE) of optical sensor 232
described above, When a large diameter disk D is inserted and transported to
position P1, flap 120A falls away from the upper surface of disk D, closing
shutter 120. This cauees signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by counting'
pulses from signal 'I:—PUL_SE For play position P2, six pulses are counted.
For stock position P3 160 pulses are counted. For a small-diameter disk d,



17 Referrlng nOM/aIso to F|g 13 “when no disk is- heJd betmeen drive- si de.
and fixed-side .di sk gui de* 1002 and- 1003, -the force af: spring 127: pulls
support pins 17A and 17B together until they rest against the ends of guide
grooves 80A and 80B, respectively. This places di sk transfer nechani sm 1001
in a disk receiving position (POS. 1). In the disk receiving position,

| oadi ng 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 W between timng belt 14 and friction.belt 12,

whi ch are supported_by loading plates 84L,and 81R, is 76 mm This
separation distance is slightly smaller than the 80 nm di aneter of

smal | - di anetplay cposmon Rhénimdicated! by 46 fpalsesRF igiab D TPULSE and dibik di sk
"eceiVIng P3lclce3 by J08$uls of e same signal " Y 2" MO S
' Referrmg to Fig. 67, a drive control circuit 1015 includes a system
controller 300 (preferably a mlcroprocessor) having a ROM, a RAM and an
5 interface circuit. Controller 300 receives user input from a mode keypad 301,
with B/L key 1 - B/L key 4, which a user presses to command controller 300
to eject and load disks stored in positions 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a computer 303 via an interface circuit
302. Controller 300 implements mechanism operations corresponding to mode |
10 ~ key entries and commands from computer, 303 according programming
described in the flowcharts of Figs. 68-81. ,
~ Optical sensors 232, 235, 234, and 236 apply signals 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,
- 15 to control cause drive motor to move. the disk toward the front and rear,
; respeétively, and to cause drive motor 250 to open and close loading plates
81L and 81R, respectively. Motor drive circuit 304 appliés a drive voltage to
drive motor 250. When signal FRONT goes high (H), ;1 drive voltage is
applied by motor drive circuit 304 to rotate timing pulley 15: ‘clockwise.
20 When signal REAR goes high (H), a drive voltage is applied to by motor drive
circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
circuited to electromaénetically brake motor 250. When both signals are low
_ - (L), the output of the motor drive circuit is an open lead state to 5llow the
25 motor 250 to freewheel. | : '
Optical sénsors 237 and 233 apply signals P REF and P PULSE,
respectively, to controller 300. In response to signals P.REF REF and
P . PULSE, controlier 300 generates and applies signals P.UP and P. DHIN'
to motor drive circuit 305, to control the position of slldm_g plate 75. Motor

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



so-until- dISk D, diis |nserted a certaln dlstanc& Vhen disk D, dis
iznserted through Jnsertion-aperture 1A the rim:of «@isk D, d first engages
with timng belt 14 and di sk guide 11E. As descri bed- above, disk’ gui de 11E
is of aresin material having a low friction coefficient. Thus, the disk
rimslides freely against disk guide 11E during disk insertion. As the disk
isTinserted, |oading plates 81L and 81R are forced apart against the force
of spring 127. The presence of disk guide 11E prevents di sk D from rupbing
against timing belt 14 during this phase of insertion. By preventing the

di sk from rubbi ng_agai nst tim ng bel t,.14, damage and wear to timng belt 14
i s—minimzed. Referring to Figs. 14, 15, and 16 when disk Dis inserted to

the posi i i ameélassanveticiMrport iechith DIPBY g RNSTAPLEAT. e N0 De!

14-and friction helt 12 is increased to 78 mm “This. initl i sk | oadi ng.
To pul | di sgoephigh GHhauduivejvalage is autput tor moeed elndmeohmil’ﬁnnom&ltheevol ves

L1 Mg, Dol trigf, 8B Bo6diRg 1000 wERWgial ©.f bl "I g (570 ™!
- voltage is output to move sliding panel 75 toward the left side of housing '
1000. When both signals P.UP and P. DWN 1 go high (H), motor drive circuit
305 is short-circuited electromagnetically brake motor 251. When both signals
are low (L), the outputs are put in an open lead state to allow motor 251 to
freewheel. _

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

- and D. LOCK, respectively, to controller 300. In response to thesé signals,
controller 300 generates and applies signals ST.UP and ST DWN ~to motor
drive circuit 306, which drives motor 252 of stocker vertical transfer
mechanism 1012. When signal ST.UP goes high (H), a drlve voltage is output |
to move stocker 1011 upward. When signal ST.f .DWN :goes high (H), a drive
voltage is output to move the stocker downward When both signals are hlgh _
(H), the output from motor dnve cn-cult 306 is short-clrculted,
electromagnetically braking motor 252. When both signals are low _(L), the
motor leads are opened to permit motor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backup power supply (not shown -
m the drawmg) so that flags in memory indicating stocker posmon presenee
of disks and disk sizes are saved.

. The read signal generated by optical pickup 2 is applied to a s1gnal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
interleaving, error correction and other usual operations are performed, the "

~ signal is sent to computer 303, which is connected_externally, via an interface
circuit 302. Based on a servo error signal, ootained from optical p"i'ckup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This eontrol causes a light beam, generated by optical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo



di sk has.reached @ certain point where-the tendency -of .the disk to, slip
hack out due-to the force of spring 127 is overcong by ‘the force of
frlctlon bet ween the disk eédge and tining belt-and-ftiction bélt 12. Thi s
requires that the user push the disk inwardly up to that point. The present
design is optimzed for, a user 18 that inserts disk.Dinto insertion
aperture- 1A hol di ng t he di sk spindle hole and the disk:rimwi th the right
forefinger and the thumb, respectively. The disk can then be easily and__
naturally rotated clockwi se as the disk is pushed in. Drive-side disk guide

1002, draws the disk in by pulling thg left side of disk D rotating it
cl-ockvm se, with the hand of the user urging it along until disk transfer

mechani sm 16#fhitg808 die Seonnected 18 SshedlisK 300, QAACcAlinT SERARIET afgEChani sm
1001 has brou?ht disk Dto a position
performed based on the operating mode.

Referrmg to Figs. 68-81, the letter, n, denotes the stocker pbsition (i.e.

n=1, 2, 3,0r 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 stockei'.. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the respective
ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags

- D.FLAG(n) means a disk occupies the respective holding position POS(n). A
value of 1 of one of flags S.FLAG(n) means a disk in POS(n) is a small-
diameter disk. For ekamble 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 whep 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 EYECT. 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 operatmg 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. | |



where it is. f|rn1y supported bet ween t|n1ng belt 14 and frlct1on belt 12,
disk D is noved i.ndependent|ly of -the user. Disk D-is.bfought to a playback
position (P2) and then to a stock position (P3). Referrlng nonentarily to
Fig. 19, by driving timng belt 14 cl ockw se, disk transfer mechani sm 1001
brings disk D froma stock position (P3), or a playback.position (P2), to
an eject position (P4) where disk D, d may be renoved by .the user. D sk
transfer mechani sm 1001 is controller to bring disk.D as far to the front
of the disk player as possible wthout causing permtting timng belt 14
and friction belt. 12 to lose their gripgen it. That is, timng belt 14 is
stopped just before timng belt 14 and ?rlctlon beIt 12 mnuld shift
nedlally und TOTCE Of SPT T TP o SEH=SS=t=h Seb—chiocrle | !__“ﬁlrn1y
hel d in the ¢;Risk Tramisfer Mecheinism 1681 D i s noved betmeen the ej ect pdsition,
t he pl aybackllposition, and the stock position in response to keypadfentries

by the user. ||FSthterring Desexijtion |y to Figs. 13, 17, and 25 when a difsk is
pl ayed back, ading plates 81l and 81R are separated by a di stancejgreater
than the Receive Disk receiving state with loading plates 81L and 81R in disk

receiving position POS.1 shown in Fig. 13.

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

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.




Vaueeeeeen

di aneter of- the drsk thereby rel easi ng--t he di sk SQ that the drsk can be .
T ot at ed freely A rack engager 1005, whi ¢h noves I@adrng pl ates 81L and 81R
apart, is also ‘drivvien by notor 250. Refe€rring agaih to Fig. 7; a rack

rel ease plate 134 is attached to main chassis 90 by pins 135, inserted in a
gui de grooves 90H in main chassis 90, so that rack release plate 134 can

sl i-de | eft and right relative to main chassis 90. A bend 134B in tack

rel ease plate 134 is positioned to engage a bend 75E in a sliding ptate 75.
A T-shaped rack rel ease | ever 130 rotates on a shaft 133 19 extending
fromthe upper surface of a notor brackgt 180. A spring 138, strung between
rack release levef 130 and notor bracket 180, urges rack release | ever 130
i n.a cl ockvwse=dFreetrorr—oS—vrenco o aove— A T LS

Loading Plate Opening and Closmg Mechamsm 1004

State " Description

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

Rack member 87 is moved away from timing pulley 15 as

shown in Fig. 25.

Damper Lock Mechanism 1008

State Description

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

Unlocked = | Optical mechanism 1006 is ynlocked from' base 40 and
' elastically sﬁpported by lower dampers 41 and upper dampers
44 as shown in Fig. 33.




release Iever 13@ passes t hr ough-.an openlng 87C- in arack nenber 87,

i nserting |nt0 a groove 134A of.:rack rel ease pl ate 134, so-that rack

rel ease ‘| ever--130~r ot ates countercl ockwi se responsi:vel y to a rightward .
novenent of rack release plate 134. Referring now also to Fig. 29,
projections 87A on the |l ower end of rack nenber 87, are inserted into holes
(hirdden in the drawi ng) i.n main chassis 90. Rack nernber 87 has an-.integral
rack 87D with a longitudinal axis that runs laterally. The insertion of
projections 87A into the holes fornms a pivotable connection between rack
nmenber 87 and main _chassis 90 permittjypg rack nenber 87 to pivot in an arc .
whese tangents are e perpendicular to the axis of rack 87D. Thus, rack nember
87 pivots tFrere—crre—owey—trea=the=teont_of —tha digl ol ayvor | nte gral rack
87D-engageq| SlidingdPlate 75 Pokitioat €d bet ween gears 15A and 15B ti mi ngff pul | ey
15. A bend |B7B of rack menber 87 is connected to arm 130A of rack ffel ease

| ever 130 lysad! ate 'ﬁéﬁa?HOE spring 132. Wien rack rel ease |everj 130
rotates inlfa_countercloc se direction, rack

Optical mechanism vertical transport mechanism 1007 has
lowered optical mechanism 1006 to the down pos1t10n as
shown in Fig. 43.

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

Clamper Support Mechanism 1010

State . Description

~Release | Support released on clamper 1009 and clamper 1009
ds: attrfilcted to a magnet 105 of turntable 102

shown in Fig. 50.

Clamper 1009 is Subported 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 loék position as shown in
Figs. 52 and 53.




rrenber 87 rotates toward the rear of the’ drsk pl ayer. causi ng.rack 87D to
mesh with gear; 15C. - Referring now to Figs. 7, 25-29;: and 66, -rack engager
1005 control s ‘rack nember ‘87 so that it engages with: gear 15C (ON) or

di sengages (OFF) in response to the position of sliding plate 75. Wile
sliding plate 75 is novi ng between a position DOMN-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 |eft—end with pins 135, 4435 resting at the Niésa nPst ends of
t heTr respective guide grooves 90H, 90H In this range of posrtrons of

Sl I dl ng pl at s rac DEer orf IS T O B A TA o B A B R v A B AR R a s e S STV WA W 131 as
shown in FidsD I@m&l‘qlh&eventlon Mechanlsm 1014 :

State ' Descnptron

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

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

Mechanism States in Modes Indicated by M.FLAG

Operating Modes - M.FLAG
READY |EJECT . PLAY/ sTOC
' STANDBY | K
Receive | Bject | Open
of o On
"Lock Lock : .Unlcrck
DOWN-2 | DOWN-2 UP-2
Support | Support ' Release
-] Lock Lock Lock
Open Open B Closed




20 drging of- spring 138.. Wien sl ding plate 75-novés.fromposition UP-1. to,
posi-tion *UP-2;: bend 75E éngages Wi th bend 134B, and rack rel'ease plate -134
s .moved to the right of the disk player: Therefore, rack rel ease plate 134
rotates rack rel ease | ever 130 countercl ockwi se against the urging of
.spri.ng 138 causing plate 131 and spring 132, to pull rack menber 87 to a
position where rack 87D meshes with gear 15C. Thus as sliding plate 75
approaches position UP-2 formposition UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows along rack 87D as shown in Fig. 29.
This causes |oading plates 81L and 8183 to nove laterally between positions
in~which a disk is held between tinming belt 14 and friction belt 12 to open

ositions POS. 4Whei thepewert SWPpHi i Hurned 0! EaRRSer S00BRER:s 5l 8itin and 17).
IORef erring to Figs. 9 anlc)i.49,§mggwoptical mechani sm 1%’%&. nc??(u egéa chassi s

30, a tur ntaBladl 1eptine fhat jaops throggl isteps S1, 3¢ $5-10 phlessan pvelsy mast ransf er
nmechani sm Ql%scrmeﬁli)egv.bsisrﬂ&bﬁfeﬁd on turntable 102 and rotated as disk D.| S

When disk D is inserted into insertion aperture 1A of front panel 1, the
outer edge of disk D presses against timing belt 14 and a disk guide 11E. As
the disk is pushed in by the user, the outer edge of the disk slides ‘against disk
guide 11E, loading plates 81L and 81R are forced apart, and pin 123, on

-loading plate 81L, moves allowing spring 125 to rotate shutter arm 121
counterclockwise. The rotation of shutter arm 121 closes shutter 120. Shutter
120 is held open as it slides against disk D until disk D is inserted completely
into the device. The disk is protected from damage by the compressed urethane
(or similar material) adhesively bonded to the periphery of flap 120A.

If a disk is inserted as far as position PO (shown in Fig. 14 for a large
disk and in Fig. 20 for small-diameter disks), the output of optical sensor 236
(sigﬁal m) goes high (H) causing the control program to branch from step S1
to step 52 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk
D, d is brought to the playback position in steps S20-534 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 tim_ing belt .

. 14 to be rotated counterclockwise, rolling disk D, d clockwise along the left

side surface of friction belt 12, and toward the rear of housing 1000.

Once the disk reaches position P1 (Fig. 16 for large disks or position
P6 in Fig. 21 for small-diameter disks), flap 120A of shutter 120 drops from
the upper surface of disk D), d to the closed position. This causes the output
from optical sensor 235, signal S.CLOSE, to go high' (H). Controller then -
checks signal TN at step S22. If signal TN is-high (H) at step S22, indicating’
a small diameter disk,"controller 300 sets small-diameter disk flag S.FLAG(n)
to 1 at step S23, where n is an internal memory variable whose value is set to

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



ck. Turntable 102 has a gear 37: attached to 1ts lomer surface.
?L?%?ngg 102 and gear 37 are fixedly attached to ‘the rotating shaft.of a
mai n notor 33A which drive$ them Gear 37 meshes wi'th gear 35 whi ch,
turn, meshes with gear 36 of auxiliary motor 33B. Gear 35 rotates on a
shaft attached to chassis 30. Turntable 102 is thus ropgted_by bot h mai n
not or 33A and auxiliary notor 33B. Main not or 33A and auxiliary notor 33B
are both enployed to drive turntable 102 during pl ayback and to drive
optical pickup 2 and turntable 102 during accessing and start-up operations
described further bel ow. Two notors aregsused because their operational _
combi nation prOV|des certain benefits. During disk playback, notor 33A and

auxi | i ary notdisk mmeélagtm.rﬂhml(ny\ﬁstdud)" 1VAt t@b@éﬂecéﬁmﬂ]ef 36 Petfing

R e il BHAY MalowhfE} 3hd s el FRANGE b 60 Grasnckaonueonod
gears._35-37, Wﬁ“@mm‘ﬁﬂ%ﬁﬁpﬁ@,%%ﬁ g&%@v &32 Advant ageousl y, because
auxiliary notor 33B I's partia r
' When s1gnal FRONT goes high (H) timing belt 14 of disk transfer .
- mechanism 1001 begms rotating clockwise, moving disk D, d toward the front |
of the disk player as the disk rolls counterclockwise. Dlsk D, d forces shutter
120 open toward the outside of the device. When signal S.CLOSE goes low
(L), controller 300 returns signal FRONT to low (L) and sets signal REAR to
high (H) at step S27. At stei) 528, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated -
counterclockwise, and disk D, d moved toward the rear of housing 1000 as
disk D, d rotates clockwise. |
| The movement of disk D, d causes shutter 120 to close, in turn causmg
signal S.CLOSE to go high (H). At step S29, controller 300 beglns countmg :
the output pulses. (signal L. PULSE) from optical sensor 232 by incrementing
an internal count variable once for each. pulse of signal T PULSE. At step
S30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is 0, indicating a large disk, then,_ at step S31, a
value of 6 is stored in an internal memory variable, SET. If S.FLAG(n) is 1,
'inc_licating a small-diameter disk, then controller 300 sets variable SET to 46
at step S32. Atl stép 833, controller 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count |
variable. Once the internal count vanable reaches the value of SET mdlcatmg
that disk D (d) has reached position P2 (P7 for small disks), control proceeds
to step S34. At step $34 signal FRONT and signal REAR are set high (H) for |
“a prescribed period (50msec) electromagnetically braking motor 250, stoppmg
its rotation abruptly. _
As just described, the initial loading operationAbegins when a disk is
inserted through insertion aperture 1A. The disk is. drawn into the dlsk player
and immediately brouaght partly outward again before being drawn ‘inward to



or vack-enf generat ed auxi l'iary nmotor 33B reduces the total
gﬁﬁ?én?BA, glb?Lom/to ?hejtwb motors. Thereforeg, the:l oad of. aUX|I|ary
motor 33B is, to a first-order appr-oxi nation,". non- d|SS|pat|ve Eyr!ng
accessing and start-up, a high torque and speed are desired to mnim ze
del ay.in reaching selected and steady operation. Therefare, during spaLt-up
and ‘ac¢essing, main nmotor 33A and auxiliary notor 33B -are supplied-wt f
equal drive voltages thereby driving disk Dwith twice the drive torquElo
pl ayback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickyp 2 can begin readipg disk D quickly, and the access
time can be shortened. Since main notor 33A and auxiliary notor 33B are -

pover ed equalthe/playback osition $2£P7. THIAGPektR @ﬁéﬁf&%ﬂ%@ﬁﬁgﬁfeﬂl&%%s 35-37 1s |
disk to register predictably and repeatably at the reference position defined by
the closing &f flap 120A. Since the playback position is identified i)y
measuring the movement of timing belt 14, it is essential that the reference
position be reliable to place the disk in the playback posmon accurately. By
bringing the disk out, under the control of the disk player, errors due to
misregistration- of the disk during initial insertion can be eliminated. For
example, if the user, in pushing the disk inside the disk player, forces flap
120A down prematurely, holds it open, or continues to push the disk in, such
that the disk slips beyond the registration point (where flap 120A just closes),
the registration will be inaccurate and an unreliable reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
before moving 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 ffom step S34 to'step S35. In steps '$35-S39,
controller 300 moves sliding plate 75 from position DOWN-2 to position UP-
1. At step S35, cjontroller-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 Outpuf from optical sensor 237
(signal P. REF) goes low (L) indicating that sliding plate 75 has shifted to the
refereﬁée position signalled by optical sensor 237. Referring momentarily to
Fig. 66, the reference position of sliding piate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
. sliding plate 75 plate 40, optical mechanism 1006, is in the up posmon
Additionally, lower disk lock shaft 156 is in the unlock ‘position. _
After signal P, REF goes low, a process is begun in step S37, in
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.



transn1tted to turntabl e .102. However, this vibratilon presents no probl em’
since the V|brat|on is only undeS|rabIe during playback not dur.fng
acceleratlon of decel eration of disk D. Further- detiai s of the notor drive-
circuit can be found in.Japanese Patent Application Serial Nunmber 6-340510-
(fil.ed Decenber. 28, 1994). A centering cone 101, projecting fromthe top
surface of turntable 102, precisely centers disk Dwith respect to
turntabl e 102. A magnet 105, inside centering cone 101, attracts a clanper
1009 (not shown in Fig. 9 and described below). Guide rods 31, 38, nounted
in chassis 30, guide optical pickup 249long a linear scanning path that
fernms an angle of 25 degrees in the C?OCkMAse direction with the front side

f haRéef i t radi al |ine
of - sk b anocmiomolAueag 15\Fg 65 dicfik O MARIR Wb, Sab uRild'S, 25s' LG
optical pi dk]é 71 m&rfrm&mmfmn&pommm to positicle YR &L dlugh a?kﬂﬁéh gears 51,

52, 54, andg 0, anni venment of optical pickup 2.
Opt i cal sensor slﬁgé;éi b §€ é'&"'tcﬁ nﬂlﬂgolnmye%fto & MptRasition 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
- passes to step $39. At step S39, signal P.UP and signal P.DOWN go high for -
50 msec, electromagnetically braking-motor 251 to stop it quickly. Disk D, d,
which is in the plajback 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
properly clamped, as indicated by a low state of signal OUT, cdntrol branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to
position UP-2. At step’ S41, controller 300 outputs high (H) at signal P.UP.
At step S42, controller begins incrementing an internal counter variable for
each pulse of signal P, PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk player. When the. counter
variable reaches 18, 'indicating that sliding plate 75 has reached position UP-2,
_control proceeds to step S44. At step S44, signal P.UP.and signal P.DOWN
are set to high (H) for 50msec, electromagnetically braking motor 251.

At position UP-2, optical mechanism 1006 is in the up position, and
~ lower disk lock shaft 156 is entirely in the lock position shown in Fig. 59. In
. addition, the lock on optical mechanism 1006 is released as shown in Fig. 33,

énd rack member 87 is brought to a position where it engages with timiné
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 (ff)r large disks or support position POS.2 for
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small-diameter disks), where timing belt 14 and friction belt 12 clamp disk D,

d at its edge, to the open position POS.4 in which timing belt 14 and friction
belt 12 are moved apart.to free the disk. First, at step $45, controller 300 sets
signal REAR to high (H), causing timing pulley 15 to rotate counterclockwise.

wheel 55,

As sliding plate 75 moves from position UP-1 to position UP-2, rack rhember
87 moves to cause gear 15C to engage with rack 87D. Thus, as.timing pulley
15 rotates counterclockw1se loading plates 81L and 81R are moved laterally
as described above. At the lnsumt that timing pulley 15 begins rotating, timing
belt 14 is engaged with the outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place desplte the  momentary tangential force applied
to it. | o

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 J
reaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 7IL, TIR to separate. With the separation of
clamper holders 77L and 77R, the Support on clamper 1009 is released,
permxttmg clamper 1009 to move under the force of magnetic attraction, to
turntable 102, clamping the disk. After the count value reaches 11, the point
at which loading plates 81L and 81R are at then' most open (lateral) positions
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at _
step S49. Thus, at step S49, an__q_lectromagnetlc braking force is applied to
étop motor 250. Then, at step SSO,. mode flag M.FLAG is set to STAND-BY
and control is returned to the main routine in Fig. 68. _

An error resulting in misclamping by clamper 1009 can be caused by
clamper support 115 moving upward, spreading apart clamper holders 77L,
77R, and causing signal OUT to go high (H) as discussed above. If this
occurs, control branches from step - S40 to step S51 in which
controller 300 checks a number of times an error correction routine (the
routine to be described instantly) has been executed. In steps $52-S56, shdmg-



d I ock Iate 64 with pins 64C proj ecting fron1|ts | ower sur.face. Pins
Zngflt |ntopQU|de groovesp40D on base 40, permtting- Iock plate 64-to move
over a limted range and direction defined by guide”grooves 40D. “A J- shaped
| ock plate 65 also has a pin 65B, projecting fromits tower surface, that
- fits into a gui de groove--40E on base 40, permtting Iockﬂplate;GS to nove
~along a limted path defined by guide groove 40E. Engagement tips 64A and
64B of lock plate 64 pass through holes 40A and 40B, |ocated on a right
side of base 40, and insert into holes 30A and 30B, respectively, |ocated
on a right side of chassis 30. Engagemgpt tip 65A of lock plate 65 passes
threugh a hole 40C Tlocated on a left side of base 40, and insert into a
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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 feachg:s 20, indicating that sli‘dfng plate
75 has reached position DOWN-2, whereupon control passes to step S56. At
step S56, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step S57, controller 300 sets signal
FRONT to high (H), moving disk D, d toward the front of housing 1000.
Control then proceeds to step S26. ' A
O Thus, when a clamping error occurs, disk D, d is returned to ‘i:he front
(the posmon in which flaps 120A are open) and the registration procedure of
steps $26-528 performed again, finally bringing the disk back to the playback
position. This procedure serves to eliminate offsets in the disk ‘playback
position caused by vibration or other causes, resulting in improved rellablllty
in clamping of disk D, d. :

Referrmg now also to Fig. 71 if after three consecutive executions of
the error correction routine beginning at step S51, misclamping still occurs,’
controller 300 proceeds from step S51 to step S58. At step S58, signal P DWN
. is set to high (H) causing slldlng plate 75 to begin moving from posmon UP-1

to position DOWN-2. The description of steps S59-S62 is omltted since the
details are 1dent1cal to those of steps S53-S56 described above. In steps S63-
S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19
(small-diameter disk d is brought to eject position P9, shown in Fig. 24). At
- step S63, controller 300 séts signal FRONT to high (H). Then, at step S'64,
controller 300 begins counting signal L. PULSE. Control loops through step




agalnst and Wth, the force of conpressi on-spring’ 68 A notch 66A on an
end of connecting plate 66 passes though:an openlng A0F i n base 40. A
sliding . plate 75 (described |ater) engages notch 66A to: control the
angul ar position of connecting plate 66. Referring nowto Figs. 30-33 and
66, danper | ock nechani sm 1008 is | ocked and unlpcked in response to t he
position of sliding plate 75. An edge 75B" of sliding plate 75 is at a
substantial distance froma notch 66A of connecting plate 66 when sliding
plate 75 is between position DOM-2 and position UP-1. Thus, while sliding
plate 75 is between position DOM-2 angg 23 UP-1, lock plates 64 and 65
are—urged toward the right side of housing 1000 by the force of conpréssion -

Spring 68 foges wiitiPHBASRIE atub 'rBRnbs* fos. SHen §ihal FRONT goes high (1),
- timing belt 14 of disk transfer mechanism 1001 starts moving disk D, d toward.
the front of tﬁe disk player. As disk D, d moves toward the froni, it rolls
counterclockwise along friction belt 12. When the count value reaches 105 , at
which point disk D,d is at the eject position, control passes to step S66. At
step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag

M.FLAG to EJECT at step S67, and control returns to the main routine.
Once disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS. 1
(Fig. 13). The movement of loading plate 81L causes the output from optical
- sensor 236, signal TN, to go low (L). Control branches from the main loop
at step S3 when disk D, d is at the eject position (because flag M.FLAG is set
to EJECT as described above) to step S4. Control procéeds to step S11 if
signal TN is low, indicating that the disk has been remox‘red from the eject
position. Controller 300 then proceeds to steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to 0 in-St_eps S11 and S12, respectively. M.FLAG is set to
READY in step S13. Then, controller 300 returns to the main loop (stéps S1-
S10) at step S5 and continues to mon‘itdr for disk insertion, disk removal,
eject/load key actuation, read commands from the computer, or.an 'absenc_e of

a read command over a prescribed interval.

The following is a description of the coht'rol sequence:s initiated when
- one of E/L key 1 through E/L key 4 is pressed. Briefly, when an E/L key with
the same number-as the current stocker position is pressed, controller 300
brings the disk, stored in that stocker position, to the eject position if a disk
D, d is present at the stock position or ih'e 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 position, and
if there is a disk D, d in the eject position or the playback position, then
controller 300 moves that disk to a stock position, moves stocker 1011 to the



‘ X 30C ssivs | i ptiical mechanism 1006, on
: I es -30A; -- 30C of chassis 30. This causes optical mect _.
l:ﬂggsihg 20, to be 1ocked to base 40. Wen sliding pluate 75.1s _moved f.rom
pbsi.tion UP-1 to position UP-2, edge 75B" engages:..notch:-66A turning )
connecting plate 66 countercl ockw se.against the forcée of c_orrprefs3|ho -
spring 68. Lock plate 64 is thereby noved tgmarg Lhe !gétlgbge gaus?ﬁzl g
and |ock plate 65 toward the right side of housin , :
égggéeﬁgnt ti psp64A, 64B, and 65A to disengage flrom ?ﬁtgsffgéjfoicnm;)ots)?tsieon
d holes 30A - 30C of chassis 30, respectively. :
fJIg gn optical nmechanism 1006 is el as_t|<4‘gal | y supported by | ower _cian}qer_s 41
ane ;Jpper danpers 44. Referring to Figs® 10, 45, and 47t hatvgrtlt(-:gched
bt Ionl | Mechan sm 1006 et By HRea, B pilfes i sBedifiEs Ao
‘i‘cal mechanj sm .. ] up” rtron | > .
ggts: tC ?on (Finﬂ. 4 8iFCt positione Ifipo diski Bj dris préserit i thesspeb it hoditioh; _ﬂlgﬂ LheD ?gW”
osition O%hﬁaflﬂw 'an’u%o 6]§i s.hl.fttﬁd down and away fromdis
(I?I ear the way fort rangﬁgr 0 @'r‘ lﬁ% 18 In the eject position or ﬂ_le playback
position, in stocker 1011. After stocker 1011 is transferred to the specified

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 B/L key 1
is pressed, control branches from step S5 to step S14 where the value 1 is
stored in internal memory variable m and control passes to JOB E/L. If B/L
key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to JOB E/L. If
E/L key 3 is pressed, control branches from step S7 to step S16 where the
value 3 is stored. in internal memory variable m and control passes to JOB
E/L. IfE/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. . S |
At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
If M.FLAG is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby determining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps $86-S92, in which loading
plates 81L and 8IR are' moved from open positien POS.4 to a position just
short of support position POS.3 (or support position POS.2 for small-diameter
disks). At step S86, controller 300 s;ets signal FRONT to high (H). At step
S87, controller 300 begins counting signal L. POLSE. Control then passes
‘from step S88 to SY0, if S.FLAG is 1, indicating a small-diameter disk’
Control passes frbm step S88 to S89, if é.FLAG is 0, indicating a large-
diameter disk, or to step $90 if S.FLAG 1, indicating a small-diameter disk.
In step S90, 75 is stored in internal variable SET. In step S89, 12 is stored in
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transport nechani sm 1007 raises and |owers base 40, which is _
its forward side on guide pins 45A and 45B and at its rear end
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channel 4Bhustloading @lasey81Idhnd 81R Aidméved medially together. As loadmg plates 81L and

81R are brought toward each, clamp holders 77L and 77R converge under the urging of spring
128 so that clamper support mechanism 1010 lifts flange 115A of clamper 1009 and support it.
At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal FRONT
and signal REAR to high (H). Note that the values 12 and 75 are Jjust 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 puise count required to separate loading plates 81L and 81R exactly
enough to support the disk is that if detection errors cause a pulse to be missed, the spacing
will still be small enough to support the disk.

Controller 300 moves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step 893 controller 300 outputs a high (H) level at signal P.DWN, causing
motor 251 to begin movmg 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 disengageé rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates 81L and 81R
together so that tlmmg belt 14 and friction belt 12, of disk transfer mechanism 1001, are
brought to positions in which disk D, d is supported between them. The motion of sliding
plate 75 causes lower disk lock shaft 156 to descend, and when sliding plate 75 moves beyond
UP-1, optical mechanism 1006 is moved downward. Control passes to step S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96

untll 3 pulses are counted



24 Shafts 136A-136C, screwed -into main chassis 90, §uideé the left and right-
movenent of.. sliding plate 75 Shafts 136A-136C.pass through channel s-75H in
sliding plate 75. Shafts 136A-136C have w de heads to hold sliding plate 75
adj acent to nmain chassis 90. A worm gear 254 pressed onto a rotating shaft
251A of a notor 251 neshes with a gear 184A of a gear npenber 184, which
rot-ates on shaft 92 projecting upwardly from mai n chassi-s 90. Another gear
184B of gear nenber 184 neshes with a gear- 71, which in turn neshes with a
gear 72. Gear 72 in turn neshes with a large dianeter gear of gear el enent
73. A small dianmeter gear of gear ele t 73 meshes with a.large di aneter
gear of gear elemént 74. A small dianet'ér gear 74A of gear elenent 74 in

turn neshes mﬂfcﬁt@ﬂﬁmxﬁagﬁlawhiéﬁrim 8 posichth POWR-1/ At 897,71 and 72,
and gear elenents 73 and 74, all rotate on respective integral shafts that

fit into resignel PVUP@déigrththN)a_letsgthhigMH fam¥leses, gothatrmetart or e,
wheel 58, _acPlcReiibnizghRkaR) adn. W igsRof FoWAOL MRE BT, T nrs
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, éohtroller 300 brings a stored disk D, d from
stocker 1011 to the eject position. At step S98, controller 300 sets signal
FRONT to high (H) to start motor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting signal
L PULSE. Control loops through step S100, until the count value reaches
259 indicating the arrival of disk D, d at the eject position._At step S101,
signall FRONT and signal REAR are set to high (H) for 50msec -
electromagnetically braking motor 250. '
In steps S102-S108, controller-300 moves sliding plate 75 from position
DOWN-1 to position DOWN-2. At step S102, controller 300 sets signal P.UP
to high (H) causing motor 251 to begin moVing sliding plate toward the right =
~ side of housing 1000. Control loops through step S103, until sighal P.REF
goes low (L), indicé.fing 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 T’R—EF goes'..high (H). At step S106, controller 300 begins counting
signal P. PULSE. Control loops through step SIO7 until the count reaches
20 indicating that sliding plate 75 has arrived at position DOWN-2. At step
S108, signal P.UP and. signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251 At step S109, M.FLAG is set to
EJECT, and control returns to the main routine of Fig. 68. a
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



l'i ght beam of an optical sensor 233, supported on a bracket 181, as gear
nmenber 184 rotates, to generate a series of signals (sliding plate notion
pul se signal, P. PULSE, described below). This series of signals is used by
a controller to determne the position of sliding plate 75. Referring now
also to Fig. 66, horizontal portions GL of ranp channels 75A° and 75B
gui de pins 45A and 45B of base 40, Wi t hod® lifting them as sliding plate
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lifted bynslednbposiHon POSY). Bn&f stbaep wilﬁm%é? %ﬁéﬁgggﬂﬂn%ég?é%g{s&‘ mgésﬁﬁé!n,

lifting optical mechani sm1006. \WWen sliding plate .
posi ti on coftrdllen800etsi infeomal Witnibry tvaciable nt (Whichiawitates tHe @frenf StodBet ghbition)
gui des pieggaldigﬁl.and 45B -

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 S86-5S92 (described above) whereupon loaiding
plates 81L and 81R are moved from the open position POS.4 to the support position POS.3 (or
position POS.2 for small-diameter disks), and disk'D, d is brought to the eject position.

If, at step S75, D.FLAG(n) is 0, controller 300 moves loading plates 81L and 81R
from open position POS.4 to disk receiving position POS.1 in steps $76-S79. .At step S76,
controller 300 sets signal FRONT to high (H), whereupon timing pulley 15 starts rotating
clockwise moving timing pulle;y 15, and loading rack 81L, along rack member 87. At step
S77, controller 300 begins coﬁnting signal msTConnol loops through step S78 until
the count value reaches 82. The rotation of timing pulley 15 with gear 15C engaged with rack
87D, causes loading plates 81L and 81R to move medially together. As loading plates 81L
and 81R close, spring 128 brings clamper holders 77L and 77R tngether so that clamper
support mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
that loading plates 81L and 81R have arrived at a position just short of disk receiving position
POS.1, control passes to step S79. At step S79, signal FRONT and signal REAR are set to
high (H) for 50 msec, electromagnetically braking motor 250.

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

described above, therefore, the details are not



25 rémai n .i n.h.c')r,i zont al portlons G3 and optlcal chanl sii rremai ns:in the- up.

paesition (opti cal

mechani sm-1006 is shown in thé up ,p05|t|on in Fig. 47)

r di ' 1006 is at the
for disk playback. In the up position;. optical nechanism
| evel of g Igwer surface of disk D, d in t he pl ayback position and nounted
on the upper surface of-turntable 102. Therefore, there.is no need
di spl ace disk D, d, as in a tray-type disk player, to play disk D

As can be seen from i nspecti on,

to
~d back.

gui de groove 48' and pih 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

i ndircat es approxi mately 0.231 nmm of nowément of sliding pI ate 75. A shutter
pi ece 75G owpeatbdanNoterthsﬂ e%nrtﬁo@haﬂle résult bﬂ‘ﬂl@rdﬂéi%ﬁnq_h opt |%é(3

on nmai n chassi s
337 detects H PHERCHoB TR o BOWN-A7 while giat of sisps 552.556 is tb move

237 detects

from UP-1 to DOWN-Z, the procedure is identical, as can be seen by

gener at ed
sensor

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), indicaiing that lower disk lock
shaft 156 is not at the lock position, controller 300 proceeds to step S110. As
described above this s1tuatlon indicates misalignment of the disk because if

. the disk is not accurately positioned, lower disk lock shaft 156 is blocked by

the disk. As described above the correction mechamsm for this 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,

| coptroller 300 checks the number of retry attempts made. In steps $111-S117,

operations identieel to those in steps S86-S92 are carried out, with loading
plates 81L and 81R beibg moved from the open position POS.4 to support
position POS.3 (for large disks or POS.2 small disks). Then; in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 bemg moved to the

~ down position and the unlock position, respectively. -

In steps $123-S132, controller 300 follows a procedure that is similar
to steps S57 and S26-S34 where disk D, d is brought to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or P7 for

‘small disks). This procedure is as follows. First, at step S123, controller 300

sets 31gna1 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 etep S125, controller 300 sets signal FRONT to low (L)



plate 75 at the point where- shutter pi ece 75G j ust fceases to- |nterrupt the
| i ght beani as. sli-ding pl ate 75 noves to the right of position DQ/\N—l or .

j ust |nterrupts as- sli'ding plate 75 noves |eft of p05|t|on UP-1. This
reference signal, generated by optical sensor 237, is signal P. REF. Signal
P. REF goes | ow (L) when shutter piece 75G ceases to interrupt the |ight
beam generated by optical sensor 237 and goes hi gh when the beamis
interrupted. The positions of sliding plate 75 are determ ned by counting
t he nunber of pulses of signal P . PULS E after the signal P . REF goes |ow
(L). Position DOMN-1 is detected by rrg_)vi ng sliding plate 75 | eftwardly
after signal P. REF goes high (H), and™halting after counting three pul ses
from5|gnal el LS NOSH: b S DOMWN- 2 by
nal i ng art 20 SEH REAR (Fhigl @%b deff) hoviBf Uil B Wil confift

posi ti on UPthenHgopsahrongh step@$126 uphbslg]als CIOSBehinggh to hlghl(H)aggnal P . REF

& i g pl atndhcabing 4} Shotbe b bes.fistdored: i scoppbse Gy movpiighte maEFtErEd
movement af perd, CRHEL s@&l@ CLOSE goes high (H), controller 300 begins counting
signal L. PULSE at step S127. Controller 300 checks S.FLAG(n) at step
5128 and if it is 1, indicating a small disk, the w"/al'ue 200 is stored in internal
variable SET at step S130, otherwise, the value 160 is stored in SET. Control
loops through step S_131 until the count value reaches the value of SET
indicating the disk has reached the stock ﬁosition At step S132, controller 300
sets signal FRONT and 31gnal REAR to high (H) for 50 -msec,
electromagnetlcally braking motor 250.

In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal P . REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P . REF goes low
(L), controller 300 begins counting signal P. PULSE at step S135. Control

~ loops ‘through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S137.
At step S137, signal P.UP and. signal P.DOWN are set to high (H) for 50
msec, electromagnetlcally braking motor 251.

. Steps Sl38—Sl42 perform the same operations as steps S45-S49 in
which controller 300 moves loadmg plates 81L and 81R to open position _
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation descri,béd 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. i
) When an E/L key is entered during stand-by mode, a disk, in the
storags location corresponding to the E/L key pressed, is retrieved and brought
to the playback position. ‘For example, if E/L key 1 is pressed in stand-by



| ses - 26. Referrln to Flgs 2 and 49, c cl anper . 1009 cl anps dISk D on -
Pgrztable 102. Clanper91009 i ncl udes a clanper base 100 mnth a bottom .
surface to which a ferromagneti ¢ plate 111, is aftached. A cl-amp: suppor t
115 has a flange 115A top and a shaft 115B whi ch passes through an opening
80G i n | oading chassis 80. Flange 115A tapers at its perineter. Shaft 115B
S |nsertably fixed to clanper base 100. A cl anping sheet of conpressed
uret hane is adhesively bonded to the outer perineter of the bottom surface
of clanper base 100 to protect disk surfaces from danmage. Turntable 102 has

111.
a magnet 105 which_is positioned to attract ferronagnetic plate o
Refe?rl ng also to Figs. 43 and 47, a clanper support nmechani sm 1010 hol ds

cl anper 100911@%936&%1&9 3@0@5}3 @o}ﬁlﬁﬁt H$1 atvgﬂI Ntk 5K A%scr?beldnal;[or\]rg pl ayback
posTti on. Re%gleltcl;';[)lll(;’e3& then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75), |

where M.FLAG is checked If M. FLAG is set to STAND-BY, as in this case,

controller 300 proceeds to step S151. If m and n are identical, indicating the

current stocker position corresponds to the E/L key pressed control passes

from step S151 to step S152. Steps $152-8157, perform the same operatrons

as steps S586-592. Therefore in steps S152-S157, loadirrg plates 81L and 81R

are moved from open position POS.4 to a position Just short of support

position POS.3 (for large dlsks or POS.2 for small disks). Control then passes

to step S158.

Steps S158-S162, perform the same operatlons as steps S52-S56 and the
detalls are, therefore not repeated. Thus, in steps $158-S162, controller 300
moves sliding plate 75 from posrtlon UP-2 to position DOWN-2. In steps
S163-166, controller 300 brmgs disk D, from the playback posrtlon to the
eject position following a procedure 1dentrcal to that of steps S63-S66 and the

| details are, therefore, not repeated. At step 8169, M.FLAG is set to EJECT,
and control returns to the main routine.

If, at step S151 described above,. the values for m and n differ,
controller 300 proceeds to step S170 (Fig. 76). Steps §170-5210 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
playback position, to the stock position; sliding plate 75 is -moved from
position DOWN-1 to position UP-2; and loading plates 81L and 81R are
moved to the open position POS.4. Controller 3_00 then proceeds to step S72
(Fig. 72). From step"S72, operation proceeds through steps S73-S92 where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
arourrd the disk. Control proceeds to S_93 through s109 where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156'to unlock



78,'78, proj ecting upwardly from the upper surface .of ‘l padihg plates 81L-
and 81R, projecting upwardly fromthe upper surface of |oading plgtes 81L
and 81R, pass through guide groove 80D of | oading - c¢hassis 80 and I nsert

i nto gui de grooves 77B and 77B of cl anper holder 77L, 77R Respective
projections 77C, 77C, projecting downwardly from clanper holders 77L, 77R
pass through, and are guided by, respective guide groeves 80E, 80E of

| oadi ng chassis 80. Thus, clamper holders 77L, 77R are free to nove left
and right with respect to |oading chassis 80. C anper holders 77L, 77R have
respective supports 77A, 77A on respective ends which face each other.
Supports 77A, 77A are shaped to clanp d support flange 115A of cl anper

1009 when s YA 0 [ upport 77A has a
e B L T

o 5 )
tsﬁggg?teg.;g Iﬂ;eg l}sie" EI;‘Ei 5& 0 osition \Ahmgg sup ortjg 7 A,l 77A-are brought
t oget her. TﬁYé“:f @%B‘é&t ghaft72 39(@563&83%0&1@@0111@ refures for éhei paivertical
posi tion keggyting, cl anper 1009 at 0.3 nm above disk D. Referring to Figs.

42- 45, cl anper support mechani sm 1010 supports clanper 1009 above di sk D
responsivel y to Relestiagito &ligs. G2e% gvhehame ofdhié¢ EAbkedd R presded! white. \Wen

- 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 S22l_ control
branches step S20 if the values of m and n are the same, indicating that the.
E/L key pressed corresponds to the current stocker position. In steps S20-S40
to S41-S50, disk D, d is brought from the eject position to the playback
Jposition, clamped, loading plates 81L and 81R retracted to release disk D, d;
the disk player plaéed in standby mode, and control returned to the main
routine. | _

| If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps $222-S236, which perform the same operatioris as steps

. 820-S34 described earlier. That is, in steps'S222-8236, disk D, d is bfought
from the eject position' to the playback position. In steps $237-S240, controller
300 moves sliding plate 75 from position DOWN-2. to position DOWN-1 as
follows. At step S237 (Fig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housirig 1000. At
step 5238, controller 300 begins counting signal P. PULSE. Control loops
through step S107 until the count value teac_:hes 17 indicating sliding plate 75
has arrived at position DOWN-1. At step §240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagneticaliy braking motor
251. As a result of sliding plate 75 being moved to position DOWN-1, lower



Ioadlng pl.at es :81L and.81R are noved betmeen a dj sk rece|v1ng position,
(PCS. 1, -shown. i‘h-Fi gs. 42 and 43) .and | arge-dianeter ; -27 disk support
position (POS.3 shown in Figs. 44 and 45), pins 78, 78 on. | oadi ng pl at es-
81L and 81R, travel in guide grooves 77B, 77B of clanper holders 77L, 77R .
wi t hout affecting cl anper. hol ders 77L and 77R The force_of spring 128
brings cl anper holders 77L, 77R t oget her causing supports 77A, 77A to hold
cl anper 1009 0.3 nm above disk D in the playback position. Referring now

al so to Figs. 46-49, optical .mechani sm 1006 is raised to the up- position.
Next, |oading plates 81L and 81R are separated (an open position, PCS. 4
shawn in Figs. 48 and 49). In the open [5dsition, respective pins 78, 78 on

| oadi ng pl at egis® idek M A48 i R uAREk Poditibef o6 tﬁlYg dl'%f&'(il)S &l be moved
to the stock posxtlon

Steps S241-S260 perform the same functions as steps S182-S210
described above. That is, 'controller 300 moves disk D, d, from the playback = .
posmon to the stock position; sliding plate 75 from position DOWN-1 to
pos1t10n UP-2; and loadmg plates 81L and 81R to open position PQOS.4.
Control then passes to step S72 (Fig. 72). From step S72, operation proceeds

- through steps S73-S92 where stocker 1011 is moved to POS(m) and loading
plat'es 81L and 81R closed around the disk. Then control proceeds to steps S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock shaft 156 to unlock the' disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Theli, ‘in steps
'598-5109, the disk is moved to the eject position and lower disk lock shaft 156
locked again.."Fil_lally- control returns to the main routine.

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

. to bring the selected disk D, d to the playback posiﬁon 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 optlcal pickup
amp 2 is sent to s1gnal 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 command ‘from computer 303 for a

prescribed interval, for eicample,. 10 minutes, then controller 300 proceeds



uidé grooves -77B, ‘77B spreadi ng clanper holders 77L*ﬁndb7?R|Zg?;tf?g§525t -
?he force of sprihg:128. Thi s causés-supporgs 77A;.7ZA£§9 [:ble'loz

115A Clanpér 1009 i's then attracted to magnet 105 O.Q-ULnadin Ve es B1L
clanbing di sk D between turntable 102 and cl anper 100 » o] digka res BIL
and 81R are brought to the open position (PCS.4) even a,pe;d d o,
noved to the stock position so that the stocker can be EFV 102pin the o
When this happens, since no disk Dis present on turnta et o Conteri
position, clanmper 1009 is attracted to nmagnet 105, and rests

[ ' [ to Figs. 2 and
ble 102, as shown ingdgig. 50. Referring 2 al
ggn_(_aalgﬁuﬂ e£ ugingg__é_ 77L' on clanper holder 77L indicates clanp errors the
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: support position POS.3 (for large disks, or position POS.2 for small-diameter o
disks); sliding plate 75 is moved from position. UP- 210 position DOWN-I;
disk D, d, is brought from the playback position, to the stock positionﬁ sliding
plate 75 is brought from position DOWN-1 to position UP-2; and loading
plates 81L and 81R are moved to open position POS.4. Control branches from
step S302 to step S303 if signal D.LOCK is low (L) In step S303, M.FLAG
.is set to STOCK at step S303. Control then returns to the main routine.
If signal D.LOCK does not pass to a low state at step S302, indicating
that it is misaligned, then controller 300 proceeds to step S304 (Fig. 81). In
steps S304-s335, controller 300 moves the disk toward the front. until shutter

120 opens and then returns it to a point where shutter 120 closes again,

thereby registering the disk againi- ‘The disk is then brought again to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and signal
D.LOCK is checked again. The details of the operations performed in steps
S304-S336 are identical to the operations performed in steps S110-S142
described above, so the description is omitted here.

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

Referring to Fig. 84, a third etﬁbodiment 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



supports 77A, 77A are noved apart. Referring nowto Fig. 51, supports 77A
77A have wedge-shaped cross sections. If flange 115A is. forced upwardly or -
downwardl y, supports 77A, 77A can be spread apart. This nmay happen if, when
optical nmechanism 1006 is noved to the up position, disk Dis msaligned
with respect to turntable 102. Turntable 102 will force disk D upwardly
agat nst cl anper 1009 causi ng 28 suppos2s 77A, 77A to spread apart. This
will cause the QUT signal to go low indicating an error condition. Note

t hat, i ninside afpinpiog ibeltdd. cFheoyellerszdre seppozted omshalts403. hinwasd dlexuxer oftiningf
turntable 102 and the | ower surface of disk D precisely coincide.

Ther ef orkelt ibeopld|ajso heeffectivelsarevegtedihyrysingoiust seall-digmetes rollers 401+ bysuch

shoul d not raise disk D g .
. an arrangemenlt Eas pooell'tpo?énltial ortnea'faalloﬁl?ct}orrllactosf’j1 sstax(lzcip%%.e rBy using large rollers

- and small rollers in an alternatmg pat-tem,' it is possiblé to achieve nearly the same result with
: 'few'er components, thereby reducing production cost while effectively preventing inward
flexure of timing belt 14. |
Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also provides

low friction support qf 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
follers 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 abové isa
horizontai configuration in which CD's are inserted, stored, and transported with their
recording surfaces hofizontal, 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.



ed 't owar d turntable 102 due to the magnetic force of nagnet_.
iggg gadagfaggtthere is only-0.3-mmof clearanee above disk D, clanper o
hol ders 77L, 77R are not forced substantially apart even if clanper 108 |3
|owered to the surface of disk D. Therefore, unless |oading plates 81 ?n
81R have been brought to the open position PCS. 4, the out put fron1opL|ca
sensor 234 should rermain in the high (H state even when optical mec anlggh
1006 has noved to the up position. Thus, the output from optical seniggg
(signal QUT) is also used to detect c!anplng errors between cl anper 00
and turntable 102. Referring now to Figgq 65, signal OUT goes |OM/(Lé e?
| oadi ng plates 81L and 81R separate beyond the point where a | arge-di aneter

ggirtfgﬂ EES 3. Tg?gﬂggggggigmhgggggePgLEelgo?ES ;glcthgndgfeﬁn}ﬁagfon ﬁf
‘ot her positions of |oading: plﬁ;es 81L gng ?33 axgvgggniﬁagrﬁal%ur;gg1gflS
_ ;?Bﬁ:jnfe IF;(L)Jﬁ IS'I[EI %thowr tchegemLocPJgnt% described above the disk transport

mechanism of the present invention is employed in a disk changer-type

player, it is cons1dered clear from the present specification that the invention

may . be apphed to single disk players as well. Such embodiments are

considered to be within the scope of the present invention.

In addition, although in the embodiments described above the dxsk is
rotated and transferred by a transport mechanism havmg a belt on one side
and a fixed guide on the other, the present invention can be apphed to
embodiments in which two parallel running belts are employed. Such
embodiments are considered to be within the scope of the present invention.

In addition, although in the embodiments described above the disk
guides move equally and oppositely when a disk is inserted, it is clear from,
the present specification that the present invention can be applied to
embodiments in which one guide is fixed or movable to a different degree:
than the other. Such embodiments are considered to be within the scope of
the present invention.

In addition, although in the embodiments described above, the drive
belt is a toothed tlmmg belt, other kinds of belts and pulleys could be used
with the invention, for example a V-belt and V-pulley Such embodiments are

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

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

appended claims.’



posi tion POS.4 is identified. Positions PCS. 1- PCS. 3. are represented,
respectively, by 13, 76, 83 pulses of signal L . PULSE as’| pad!_ng pl at es
81L and 81R tfavel nedially fromposition PCS. 4] Referring to Fg—11, a

stocker 1011 is generally defined by a top plate 154, and-’
a stocker body 150. Stocker plates 152A-152D are j din
respective slits of stocker body 150. Sheets 153, o a - cloth,

the sane used as a case lining to protect floppy disks, is adhe5|vely
bonded to top and bottom surfaces of stocker plates 152A-152D and top plate
151. Sheets 153-are fol ded and w apped around forward ends of stocker
pl ates 152A-152D and top plate 151. St er 1011 renovably supports 29 a

total of fouwRasisSclainfid fhown in the drawing) at a pitch of 3 nm between

1. A ;lisk transferrir;g device for transferring a disk having an edge
between first and second positions of a disk player, comprising:
a chassis;
first and second disk guides connected to said chassis, each having
means for supporting a disk between said first and second disk guides;
said first disk guide having a revolving belt, supported between first
and second supports on said first disk guide;
said revolving belt havfng a longitudinal spanning portion between
said first and second supports; '
said belt having an outside face for engaging said edge of said disk
and an inside face opposite said outside face;
means for urging said aislg edge against said outside face, whereby
said disk is moved wheﬂ said revolving belt is revolved; and
means, located between sdid first and second supports and adjacent
said inside face, for preventing a bowing of said spanning "boftion.
2. A device as in claim 1, wherein;
said disk has one of at least two substantially different diameters;
at least one of said first and second disk guides is movably connected
to said chassis by a means for movably connecting said at least one of said
first and second disk guides; and
" said means for movably connecting has a range of movement
sufficient to allow said disk to be supported irrespective of which of said two
“different  diameters it has. |
-3. A device as in claim 1, further comprising:
means for measuring a distance of transport of said disk by said
revolving belt; ' |
means for detecting a presence of said disk at said first position; and

means for halting said revolving belt upon arrival of said disk at said



top plate 151 and stocker plate 152D. A first stored disk is inserted
between top plate 151 and stocker plate 152A. A second stored disk is
Stored between stocker plates 152A and 152B. A thirjg ' iI|| st or ed
bet ween stocker plates 152B and 152C. A fourth stormmmmc"ﬂ”ﬂmumj _
bet ween stocker plates 152C and 152D. A Eaft 140, proj%ecttind upwatdly from
mai n chassis 90, is inserted in a beari ns 150A to guide stocker 1011 al ong

a vertica . _ ] 164L is hidden in the
dr awi ng) ﬁeﬁg%§°§§?€%ﬁ§ﬁ%ly?%%@d3‘%§{“ ?%%ﬁé&o%‘shafts 165L, 165R
respectively, Broj @evicdds HPMRIB Y iRt oBpikiggrassi s 90. Thus, rot ation of
screws 167L, 167R noves stocker 1011 verticalTy. A stocker vertical

transfer nmechanieans fod tévolvimg ahiddebsiving teltpcker 1011, drives screws 167R,
167L. A motor 252, supported by bracket 182 on main chassis 90, has a
rotati ng shaft meabshfon dpivebly-conhé¢cting saidrmexns forGizvolkingeorsaiterevolvirdgobelt; and
rotatably supported by shaft 170, has. a gear 169A, on an upper portion-:

t hereof, that saidmesansWorrmeasnringduoluding meanscfor cusBting axdisplegement of said belt

relative to said first disk guide.

5. A device as in claim 4, wherein said means for cumulating includes encoder
means, drivingly connected to said means for revolving for indicating displacement of belt.

6. A_.device as in claim 1, wherein said means for preventing includes:

a reinforcement guide running substantially a length of said spanning portion; and

means for permitting said belt to move adjacent said reinforcement guide.

7. A device as in claim 6, wherein:

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

at least one of said first and second disk guides is movably connected to said chassis
by a means for movably connecting said at least one of said first and second disk guides;
and '
said means for movably connecting has a range of movement sufficient to allow said
disk to be supported irrespective of which of said two different diameters it has.

8. A device as in claim 6, wherein: |

said reinforcement guide has a slidihg surface adjacent said inside face; and

_ said means for permitting includes means for reduéing friction between said sliding

surface and said inside face. |

9. A device as in claim 8, wherein said means for reducing includes rollers on said
reinforcement guide forming a roller bearing. |

" 10. A device as in claim 9, wherein:



portion of gear nmenbet 169 meshes with a gear 167A attached to'screw 167L. -

Cear 167A neshes with a gear 168L. Gear 168L [Teshﬁmm ’mﬂ 6 which
in turn meshes with a gear 168R Gear 168R neshes attached
to screw 167R. Cl ockw se rotation of screws 167R ahd 467 I"omrS*stocker
1011, and counterclockwi se rotation of screws 167R and 167L raises stocker .
1011. A shutter nmenber 173 rotates on a shaft projecting upwardly from main-
chassis 90. Shutter nmenber 173 has a gear 173A, on its |ower surface, that
nmeshes with a gear 168A coaxially connggted to gear 169L. Rotation of
shutter nenber 173 is detected by optlcal sensors 238 and 239 and used to

o ece 1758 proj act BFof R i BBt BRF Rl er O35 and 51t L St in

shutter menber 173 sebond T saliliidIREs BRD S&cord HidthetdD QI ee intervals.

Shutter piece said second diameter is substantially different from said first.

11. A device as in claim 10, wherein: )

said rollers include a third roller of said first diameter; and

said second roller is rotatably mounted between said first and third
rollers. | - |

12. A device as in claim 9, wherein:

said reinforcement guide includes a shaft for each of said rollers;

each of said rollers being rotatably mounted on a respectlve one of
said shafts; '

said rollers having respective diameters; and .

a disténce between adjacent ones of said shafts being substantially
smaller than an average of said diameters of said rollers mourted on said
adjacent ones, whereby said rolleré mounted on said adjacent ones ove'rlap
each other. | - | '

13. A'device as in claim 8, wherein said means for reducing includes
a sheet of low friction material slidably held between said sliding surface aﬁd

' said inside face. .

14. A device as in claim 13, wherein- said sheet is of teflon.

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

means for measuring adistance of transport of said disk by said
revolving belt; | , |
' "means for detecting ‘a presence of said disk at said first. position;

- means for halting said revolving belt upon arrival of said d1sk at sald-
second position responsively to said means for measuring; |
means for revolving said revolving belt;

means for drivably connecting said motor to said rev

said means for measuring including means for cumlating a

displacement of said belt relative to said first disk guide.



30 173B and slits S1-S4 are.detect ed by optical sensors 238 and 239,
respectively on a disk |ock base 155.- Optical sensor mﬁ“ﬁnml‘
stocker reference position signal (S . REF), when sh mm“u

interrupts a |light beam generated and detected by opti*calt sénsbr 238.

Signal S. REF goes hi gh when stocker 1011 is brought to a position above

di sk hol ding position POS(1). POS(1) of stocker 1011 corresponds to an
alignment 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 tinme stdéker 1011 passes one of positions
POS(1)-POS(4), the signal goes low (L). Thus, position POS(1l) is detected

b th t Lt : ft
ol gnal 5. REF gort T O PHEE vy %“F‘ﬂ%ﬂ%é%rf* o SRR A TS ™ o

POS(4) are. ddinmetee cindthaving = fiest lpesition and a receiving position, comprising:

a chassis;
a disk transfer guide movably connected to said chassis and held in
a ready position; |
said disk transfer gﬁide includitig first means for engaging an edge of
said disk at a first point of said edge;
i second means, connected to said chassis opposite said disk transfer
guide, for engaging a second point of said edge opposite Said first point;
said first and second means for engaging being separated by a distance
less than said disk diameter when said disk transfer guide is in said ready
position; - '
said disk transfer guide shifting away from said second means for
‘engaging upon an insertion of said disk' between said first and second means
~ for engaging until said disk is positioned between said ﬁrst_and second means
for engaging at said receiving position, whereupon a shifting of said disk
transfer guide occurs until. said first and second means for engaging are
separated by a distance subétantially equal to said disk diameter;
drive means for actively transférring said disk along said disk transfer
guide in a direction leading between said receiving position"and said first
position; ' ' |
said drive means including a belt having a belt surface;
said belt being revolvabiy supported at two support points on one of
said first and second means for. engaging to form a loop;
,means'for urging said disk edgejagainst‘ said belt surface; and
means, connected to said 0;'16 of said first and second means, for
supporting said belt by countering a force of said urging transmitted by said
means for urgmg |
17. A device as in claim 16, further comprising:

 first means for detecting an amount of said shifting, whereby said disk

1



1011 further and counting second, third, or fourth—ehaﬁges——rﬁ—m ghat—S .

PCS, respectively. Referri ng to Figs. 12, 53, - and 55, a hani'sm
1013, prevents disks, held in stocker 1011, from rmv“!“l | | am
1011. An upper disk | ock shaft 158 proj ects downward urface

of top cover 3. Upper disk |ock shaft 158 passes through splndle hol es of
di sks stored in stocker 1011. A lower end of upper disk |ock shaft .158
extends to a position slightly (0.8 m) above an upper surface of a disk D
being transported into stocker 1011 as shown in Fig. 55. Upper disk |ock
shaft 158 prevents novenment of the di 88 above the di sk D being
transported. Figs. 53 and 55 show the stocker in position POS(1l), so upper

di sk-l ock sh 8 do S pass through any of the. disk spindle holes
Wi t hin stock me%ef &%tﬁgr di sk | ock shaft 156 projecting upward from

main chassis 90 i SecvadxhédnsyfoR Bt M hidotNSY safll B4ndfOigingshaft 158. Lower
di sk lock shaft 156 rides on a shaft 155A of disk |ock base 155
said disk having a portion;

third means for detecting a presence of said portion of said disk at a
second position along said direction,; |

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

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

fourth means for detecting an occurrence of said shifting, whereby
said insertion is indicated; and

said drive means being actuated responsively to said fourth means for
detectmg

19. A device as in claim 16, wherein said means for supporting said
belt includes:

said loop having long axis;

a longitudinal reinforcement guide having a length substantially equal
to a length of said long axis; and

means for permitting said belt to move adjacent said reinforcement
‘guide.

20. A device as in claim 19, wherein:

said belt has a inside face facing an interior of said loop;

said r_einforcement guide has a surface adjacent said i_ﬁside face; and .

said means for permitting includes means for reducing friction
between said sliding surface and said inside face.

21. A device as in claim 20, wherein said means for reducing includes

. rollers on said reinforcement guide forming a roller bearing.

22._ A device as in claim 21, wherein: ‘

a first of said rollers has a first diameter;

a second of said rollers has a second diameter; and

said second diameter is substantially different from said first.



perimtting | ower disk lock shaft 156 to nove vert Lsk lock .
sh3ft 156 noves between a | ock position and an un,’[ﬁ“iﬁﬂﬂ'ﬂi@l{,ﬂ.ﬂ t he | ock:
81 position, a tapered upper end of |ower disk |ock sha s into )
upper disk | ock shaft 158 (see Fig. 53). In the unlock position, |ower disk
| ock shaft 156 is | owered away from upper disk |ock shaft 158, creating a
gap between upper and | ower -di sk | ock shafts 158 and 156 t hrough which a

di sk can 'pass (see Fig. 55). A spring 159 inside |ock shaft 156 applies an
upward force on | ower disk |ock shaft 156. A sheet 157, of conpressed
~urethane, is attached to the upper surdeace of |ower disk |lock shaft 156 to
hel p avoi d possi.bl e di sk danage. To raise and | ower |ower disk | ock shaft
156, disk | ock Heg?q&i m 1013, i clugfs l.ock rel ease arm 172 rotatably
supported by a sh&ftf 1ceqas 1n claim 22, wherein:

said 1_'ollers include a third roller of said first ﬂiameter; and
said second roller is rotatably mounted between said first and third
rollers. " '

24. A device as in claim 21, wherein:

said reinforcement gufde includes a shaft for each of said rollers;

each of said _r_ollers.being rotatably mounted on a\respective one of
said shafts;

said rollers having respective diameters; and

a -distance between adjacent ones of said shafts being substantially
smaller than an average of said diameters of said rollers mounted on said
adjacent ones, whereby _séid rollers mounted on. said adjacent ones overlap
each other.

“ 25. A device as in claim 20, whel_'éin said means for reducing includes
a sheet of low. friction mater_iél slidably held between said sliding surface and
said inside face.

' 26. A disk conveying device for conveying a disk, comprising:
a belt;
means for revolvably supporting said belt at two points to form a loop;
a straight spanning portion of said belt between said two. points;
means for revolving said belt; )

. said belt having means for engaging a portion of said disk, and
thereby conveying said disk along said spanning portion when said belt is
revolved; and '

means for preventing a deﬂection of said spanning portion by said
disk, whereby said spanning portion remains straight during said conveying.

' 27. A device as in claim 26, wherein said means for preventing
includes: | '
a reinforcement guidé running substantially a length of said spanning

portion; and



. * . . .'. . hat
: _ _ .
di sk -1 ock base 155. Lock release arm 172 has a pressing p

e i.sk | ock
i j 156A at a base _
| er surfaces of projections 156A ai a ] ﬂu ffff=se
gﬂg??e%gppggrisng 178 applies a cl ockw se ][ot a’;: 23 ];LI Sl l* g
Zr?n 172 sufficient to over comtthﬁo&gﬁﬁgs? pggi tion. Arelay plate 96h”§"’es

: 156 to its . ’ 96C t ha
![O‘Ne;ddf[ ﬁlé L?gﬁtsgﬁgtrear gui deg by Int egr?I ?ﬁlgdgu?; gg\e/eSGg\Gg% relay plate
owa . ; A rear-fac

: _ in chassis 90-_ : -- . e arml72 to
engage pins 2i7n§[‘ gﬁ engagenment portgpn 172B of !oct< {ﬁge??)rce of spring .
96 pushes ag 172 countercl ockwi se agai ns | ate 96 engages
rotate |ock release arm | ower surface of relay pla :

' 96 . . i di | at e
wth o cam s 2ce 720, PRI S8 Patdh et im0 0 )
with a cams, . ey / d 58). Referring now t - i

. . 52, 54, 56, an ) - ly to the position
75 (visi bl &% n oS shaft 156 is positioned responsively 9 :
S 3 o oo B A o s T PSP Ve L0,
S . ) . : 'S
gngageman_t portSaﬁi)_bQﬁ%aninﬁx’i‘sE@eyfa%%te o

Irected toward an interior of said loop;
said reinforcement guide has a slidi

face; and

ng surface adjacent said inside

said means for permitting includes means for redi:ciné friction

. between said sliding surface and sajd inside face..

29. A device as in claim 28, wherein sajd means for reducing includes
rollers on said reinforcement guide forming a roller bearing,
30. A device as in claim 29, wherein:

said reinforcement guide includes a shaft for each of said rollers;

each of said rollers being rotatably mounte

d on a respective one of
said shafts; '

said rollers having respective diameters; and

a distance between‘adjacent ones of said shafts being substantially

smaller than an average of said diameters of said rollers mounted on said

adjacent ones, whereby said rollers mounted on saj

d adjacent ones overlap
- each other. '

31. A device as in claim 29, wherein:
a first of said rollers has a first diameter;
a second of said rollers has a second diameter; and

said second diameter is substantially different from said first,
32_. A device as in claim 31, wherein:

said rollers include a third rqllér of said fi

rst diameter; and .
said second roller is rotatably mounted b

etween said first and third
rollers.

.33. A device as in claim 29, wherein said means for reducing includes
a sheet of low friction material slidably held between S

aid sliding surface and
said inside face.



engaged with surface Cl of camsurface 75D. In posi-tion DOW- 2, as ‘shown in
Fi.g. 53, lock release arm-172 is rotated to a posnmerts
ho downward force on | ower disk | ock shaft 156. Th

| ower di sk | ock shaft 156 is seated in upper disk I ' Lﬂﬁ?WﬁOCk
position, held there by the force of spring 159. Bzc en 8 pl a

75 noves toward the right side of housing 1000 (toward the up p05|t| on of
optical nmechani sm 1006), engagenment portion 96B of relay plate 96 fol | ows
sl oped surface C2 of cam surface 75D, noving relay plate 96 toward the

front of main chassis 90. As engagerme®® portion 96B foll ows sl oped surface
C2, lock release arm 172 rotates cl ockwi se under the urging of spring 178,

forcing |ower di %lﬁf Aogéﬂuééﬂ'gsf fn é‘lgfén 95 %ﬁg rel sal(? V\ﬂg\’? is of teflon.



wieh sliding plate 75 reaches a position DOM-1, shown in Fig. 54, _
qnyagenent portion 96B of relay plate 96 rests on surface C3. Lock rel ease
}@arm 172 halts at the angle shown in Fig. 55, and |ower disk |ock shaft 156
is held at the unlock position, pernmtting disk transfer. As sliding plate
75 is translated further to the right sggle of housing 1000, engagenent
portion 96B of relay plate 96 is pushed rearward by inclined surface C4.
Lock rel ease arm 172 r ot at esDISKITRANSFERRING DEVICE ower di sk | ock shaft
156 begi ns noving upwardly under the urging of spring 159. When sliding

pl ate 75ABSTRASTa position UP-1, shown in Fig. 56, engagenent portion 96B

e b e e ot 58 ines RTerE A BRIl i, 3D

Crgages epormb s ofs b SNARR bR AR o) R ASITSLoni  16°
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| (11) and drive-side (9) disk guides to press the revolving belt (14) against the disk edge
causing the disk (D) to roll along the fixed disk guide (1 1). The disk (D) is positioned by
registering jts position using an engaging flap near an insertion aperture (1A). Eject,

| playback, and storage positions are established by ‘cumulating pulses from an encoder, °
connected to the belt drive, as the belt (14) mbves from a regist;ation position to the target
position. The fixed (11) and drive-side (9) disk guides are movably supported on a chassis

and urged together by a spring (127).

Fig. 13
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Asshutter 156B, projecting fromlower disk |ock shaft 156, indicates when
| ower di sk |ock shaft 156 reaches the | ock position. Shutter 156B
interrupts a |light beam generated and detected by an optical sensor 229,
attached to disk | ock base 155 when | ower disk |ock shaft 156 is at the
- unl ock position. Optical sensor 229 gener?ggg a disk lock signal (D. LOCK),
whi ch is high when | ower disk | ock shaft in the unlock position. Wen
sliding plate 75 is at position UP-2 or position DOMW-2, |ower disk |ock
shaft 156 is at the | ock position, as described above. However, if disk D._
is not positioned with its center hole aligned with |ower disk |ock shaft
156, lower 33 disk lock shaft 156 is bl ocked by disk D, preventing it
fromreaching the lock position. If disk |ocking is not properly achieved,
vi brati ons can cause disks ’




te shift out of place within stocker 1011, possibly causing damage to the
di sks by | ower and upper disk |lock shafts 156 and 158 whi ch nove vertically
wi thin stocker 1011. Signal D. LOCK is used to detect such disk-Iocking
errors. Referring to Figs. 60-64, a disk insertion error preventing
mechani sm 1014 prevents errors during jnsertion of disk D. A shutter-120
rotates on a . shaft 129 rotatably sup ed at either end by bends 80F, 80F
projecting froml oadi ng chassis 80. Flaps 120A, 120A, projecting radially
froman 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 conpressed urethane,

i s adhesively bonded to the surface of flaps 120A, 120A to prevent abrasion
of the top surface of disk D72Bnce iZA_top surface of disk D engages flaps
120A during loading and ejecting gperationg7g\ shutter ajpgglgl rotates on a

shaft 122 projecting perpengfeddAr l a1 he r ace-of | oadi ng
-chassis 80. A spring 125 3\]\.34.;\\‘3%? Il%
127, 77L~

178 ' |
- BIL~_ 79
e _ —85
- € ¥ &—19B ;/191\ 78
811 | 178 '
810L L17A o 17A
123 .
810R > 81R



121 in-‘a counterclockwi se direction, as viewed fromthe top. A rack 121A on
t he bottom of shutter arm 121 neshes with pinion gear 120B. Thus, shutter
120 opens and cl oses responsively to the rotation of shutter arm 121. A pin
123, fixed on the upper surface of the | oading plate 81L, engages with side
surface 121B of shutter arm 121 respoggsvel y to novenent of plate 81L.
Referring now also to Fig. -65, the angle of shutter 120 changes :
responsively to the position of loading plate 81L. Referring to Fig. 60,
when | oading plates 81L and 81R are positioned at disk receiving position
POS. 1, pin 123 of |oading plate 81L rotates shutter arm 121 cl ockw se

agai nst the urging of spring 125. The rotation of shutter arm 121 causes

shutter 120 to rotat rd the outside of the device, noving it to the "~
open position. This a disk to be inserted into insertion aperture
1A

*  FIG-3



34 The.insertion of disk D causes |oading plates 81L and 81R to separate.

As | oading plate 81L noves to the left side of housing 1000, pin 123 noves
away from shutter arm 121 permtting spring 125 to rotate shutter arm 121
count ercl ockwi se. As shutter arm 121 rotates, flaps 120A nove downwardly
until they rest on the top surface of géﬁk D, as shown in Fig. 64. Pin 123 -
continues to nove away from side surfa 121B of shutter arm 121. Once disk
Dis driven by disk transfer nechani sm 1001 conpletely inside the disk

pl ayer, flap 120A is released to a close position in which shutter arm 121_
is rotated counterclockwi se to a position where its side surface 121B
engages Wi th bend 80F of |oading chassis 80. When shutter 120 is. in the

cl ose position, disk insertion through insertion aperture 1A is prevented.
Shutter 120 cannot rotate past the close position in which flaps 120A poi nt
downwar dl y because an arm supporting, rack LA i's supported by bend 80F,
preventing further rotation of shutpgr 120. us, insertion of another disk
i s bl ocked. '




A shutiter piece 120C, on the upper part of shutter 120, interrupts a |ight
beam generated by -an optical sensor 235, on |oading chassis 80, to detect
the closure of shutter 120. The closure of shutter 120 is indicated by
shutter close signal (S.CLOSE) generated by optical sensor 235. Signal

S. CLOSE goes hi gh when shutter 120 c%g . Referring now also to Figs. 7,
16, and 21 the change in signal 'to high (H serves as a reference
position for disk transport mnthln the di sk player. The disk transfer
position i's determ ned by counting the nunber of pulses fromthe output -
(signal L. PULSE) of optical sensor 232 described above. Wen a |arge
dianeter disk Dis inserted and transported to position P1, flap 120A fall.s
away fromthe upper surface of disk D, closing shutter 120. This causes
signal- S. CLOSE to go high. Play position P2 and stock position P3 are
determned for a large dianeter disk D by counting pulses fromsignal L.
PULSE. For play position P2, six pulses are counted. For stock position P3,
160 pulses are counted. For a small-dianmeter disk d, :
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35 play position P2 is indicated by 46 pul ses of signal L. PULSE and stock -
position P3 by 200 pul ses of the sane signal. Referring to Fig. 67, a drive
control. circuit 1015 includes a systemcontroller 300 (preferably a

m croprocessor) having a ROM a RAM and an 5 = interface circuit.
Control Il er 300 receives user input féﬁﬁ%a node keypad 301, with E/L key 1 -
E/L key 4, which a user presses to c nd controller 300 to eject and | oad
di sks stored in positions 1-4 of stocker 1011, respectively. Controller 300
is al so connected to a conputer 303 via an interface circuit 302. -
Controll er 300 inplenents mechani sm operations corresponding to node 10

key entries and conmands from conputer. 303 accordi ng prograwgya? descri bed
~in the flowhatts of Figs. 68-81. e B




Optical sensors 232, 235, 234, and 236 apply signals L. PULSE, S . CLGCSE,
QUT, and IN, respectively, to controller 300. Controller 300 generates and
applies signals FRONT and REAR to notor drive circuit 304, 15 to
control cause drive notor to nove the disk toward the front and rear,
respectively, and to cause drivelnncw/gpo to open and cl ose | oading plates
81L and 81R, respectively. Mdtor drive circuit 304 applies a drive voltage:
to drive notor 250. When signal FRONT goes high (H), a drive voltage is
applied by notor drive circuit 304 to rotate timng pulley 15 cl ockw se.
20 When signal REAR goes high (H), a drive voltage is applied to by
motor drive circuit 304 to retate timng pulley 15 in the countercl ockw se
direction. Wien both signals go high (H), the output fromnotor drive
circuit 304 i's short- circuited to electromagnetically brake notor 250.
When both si-gnals are low (L), the -output of the notor drive circuit is an

open lead state to allow the 25 notor 250 to freewheel. Optical
sensors 237 and 233 apply signals P . REF and P. PULSE,
. _ .
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respectively, to controller 300. In response to signals P. REF and P
PULSE, controller 300 generates and applies signals P.UP and P. DWN to not or
drive circuit 305, to control the position of sliding plate.75. Mtor 30
drive circuit 305 outputs a predeterm ned drive voltage to notor 251 of
optical . 36 mechanismvertical trangggprt nmechanism 1007 of Fig. 10. Wen
signal P.UP goes high (H), a drive voltage is output to nove sliding panel
75 toward the right side of housing 1000. Wen signal P. DW goes high (H)
a drive voltage is output to nove sliding panel 75 toward the left side of
housi ng 1000. When both signals P_UP P. DWN go high (H), notor drive
circuit 305 is short-circuited rofvagneti cal |y brake notor 251. Wen  _
both signals are low (L), the out§guts are put in an open lead state to
allow notor 251 to : ’




freewheel . Optical sensors 238, 239, and 229 apply signals S. REF, S.
PGS, and D. LOCK, respectively, to controller 300. In response to these
signals, controller 300 generates and applies signals ST.UP and ST. DWN .
to notor drive circuit 306, which drives notor 252 of stocker vertical
transfer nmechani sm 1012. Wen signal S P goes high (H), a drive voltage
IS output to nove stocker 1011 upward. en signal ST. DWN goes high (H)
a drive voltage i's output to nove the stocker downward. Wen both signals
are high (H), the output from notor drive circuit 306 1is short-circuited,
el ectromagnetically braking notor 252. Wen both signals are low (L), the
not or |eads are opened to permt notor 252 to freewheel. \Wien a. power -
supply is off, "‘controller 300 is connected to a backup power supply (not

shown in the draw2@BBs0 that flags | 40 i ndi cati ng stocker position,
presence of disks andBEi?k si zes_gresawd. The read si gn;ZQ&’erat ed by

optical pickup 2 is appHied tg




processing circuit 307 via an RF anp 309. After EFM denodul ation, de-
interleaving, error correction and other usual operations are perforned,
the signal is sent to conputer 303, which is connected externally, via an
interface circuit 302. Based on a servo error signal, obtained fromoptical
pi ckup 2, servo circuit 308 controls a focus servo, tracking servo, and
feed servo of optical pickup 2. This cont®/84 causes a |ight beam generated
by optical pickup 2, to follow data tracks on disk D. Signal processing
circuit 307 and servo 37 circuit 308 are connected to controller 300, -
-and control operations are perfornmed based on the operating node. Referring
to Figs. 68-81, the letter, n, denotes th@ Stock& nobilion (i.e. n=1, 2, .

3, or 4). Four-flags, D FYAS{ (D FLAS one for




each stocker position, i ndi cate the presence of disks in respeCtive7ones of .~

t he hol ding positions POS(1)-P0OS(4) of the stocker. Four other flags,
S. FLAG(n) (S.FLAG1)-S.FLAG 4)), indicate the sizes of the disk stored in
t he respective ones of the holding positions POS(1)-P0OS(4). A value of 1 of
one of flags D. FLAG n) neans a disk qg?g?ies t‘he respective hol ding -
position POS(n). A value of 1 of one o | ags S. FLAG n) neans a disk in
POS(n) is a snall- diameter .disk. For exanple, if D.FLAZ 1) and S. FLAQ1)-
are both set to 1, then a small-dianmeter disk is stored in holding position
POS(1) of the stocker, the topnost |evel. M FLAG indicates the operating
mode of the device. A flag MFLAG is set to READY when in the disk player
is in the diskreceiving state shown in Fig. 13. Wien a disk D (or d) is
brought to the eject position, as shown in Figs. 19 and 24, MFLAG is set
to EJECT. Wien disk D, d is clanped and | oadi ng pl atesN81L and 81R are
brought to the open position, as shown in Figs. 5
~ STAND- BY. When f ng plates 81L
and 81R are ' .




brought to open position, as shown in Figs. 18 and 23, MFLAGis set to
STOCK. In the stand-by state, MFLAG is set to PLAY when di sk playback is
commenced. The disk player can be in any of a nunber of different operating
nodes to which the control programis responsive. These nodes are indicated
by correspondi ng settings of M FLAG ﬁﬁzﬁgollomﬁng tabl e sunmari zes these
nodes. The nodes shown for each necha are not necessarily conprehensive
but are those used to characterize the operating nodes signalled by MFLAG
38 Di sk Transfer Mechani sm 1001 State Descri ption
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Recei ve Disk:receiving state with |oading plates 81L and 81R in di sk
receiving position POS. .1 shown in Fig. 13. Eject 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 can be renoved as shown in

Figs. 19 and 24. Open Di sk transyg@ nechanism 1001 is in the open
position,m PCS. 4, where timng belt 14 and friction belt 12 are separated
fromthe outer perineter of disk D, d as shown.in Figs. 17 and 22. 39

Loadi ng Pl-at e Qpeni ng and C osi ng Mechani sm 1004 -
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State, Descnlptlon On Rack nmenber 87 is engaged with timng
pul l ey 15 keeplﬂg di sk transfer mechani sm 1001 in the open position PCS. 4
as shown in Fig/ 29. Of Rack nenber- 87 is noved away from.tim ng
pull ey 15 as shown in Fig. 25. Danper Lock Mechani sm 1008 State :
Descri ption Locked - Opti cal nechan7941006 s | ocked to base 40 a shown

in Fig. 30. Unlocked Optical nmechani sm 1006 i s unl ocked from base 40 and
el astically supported by |ower danpers 41 and upper danpers 44 as. shown in
Fig. 33. ° . _ -
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40 Sli.ding Plate 75 Position State ‘Description DOAN- 2 Opti cal

mechani smvertical transport mechani sm 1007 has | owered optical nmechani sm
1006 to the down position as shown in Fig. 43. UP-2 Opt i cal _
mechani smvertical transport mechani sm 1007 noves rai sed optical nechanism
1006 to the.up position as shown igsﬁug. 49. C anper Support Mechani sm 1010-
State Description Rel ease - Support rel eased on clanper 1009 and
clanmper 1009 is attracted to a nmagnet 105 of turntable 102 shown in Fig.

50. - :

[

i
A
-

1
'
'
P D ey LY

-y
= oy

T

---J—----}---:I‘--Iﬂ::
)
}

-----1---tj__-—-=.-—---¢-.-#—‘

N I T T I T T I I I I I I I IS

Py

T
1y :
H 1
nt !
i 1
i
"

ke ke
(G~

1

t

[ ]

]
R :
‘ ':‘\ '

A ]
1 ty
1. u :
1 (K] '
! "\ :
A i
! 1: V [
l____u____ 1
Iy [
I enpy = ==
P
Hel «
jos

o

3
\\ I,
N

|



Support O anper 1009 is supported at "the support position shown in Figs.

42 and 43. Disk Lock Mechanism 1013 State Descri ption Locked

Lower disk |ock shaft 156 is in a |ock position as shown in Figs. 52 and
53. 41 ML653-52 Di sk Insertion Error Prevention
Mechani sm 1014 State . Descri pti onléZ8§aged Positioning of flap 120A

is maintained at the angle at which flap 120A of shutter 120 engages Wi th
the top surface of disk D as shown in Fig. 64.
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d osed, Shutter 120 is in a fully closed position preventing the
insertion of a disk into insertion aperture 1A (see Fig. 63). -Open

Shutter 120 is in the open position, allowing a disk to be inserted into
insertion aperture 1A as shown in Figs. 60 and 61 Mechanism States in Mdes
| ndi cated by M FLAG Operating Mdes -31MghLAG Mechani sm -READY EJECT

PLAY/ STOC STANDBY K 1001 Recei ve Ej ect

Open Qpen 1004 Of Of On

On 1008 : Lock Lock : - Unl ock Unl ock 75 _
DOMN- 2 DOMN- 2 : UpP- 2 . UP-2 1010 . Support '
Support : . -
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1013 . Lock ' Lock Lock Lock 1014

"Open Open ' d osed Cl osed 42 \When the power
supply is turned on, controller 300 begi ns executing a nmain routine that

| oops through steps S1, S3, S5-10 unless an event, as described below, is
detected. When disk Dis inserted into iﬂé@rtion aperture 1A of front pane
1, the outer edge of disk D presses aga timng belt 14 and a di sk guide .
11E. As the disk is pushed in by the user, the outer edge of the disk
slides agai nst disk guide 11E, |oading plates 81L and 81R are forced apart,
and pin 123, on | oading plate 81L, noves allow ng spring 125 to rotate '
shutter arm 121 countercl ockwi se. The rotation of shutter arm 121 closes _
shutter 120. Shutter :
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120 is held open as it slides against disk Duntil disk Dis inserted
conpletely into the device. The disk is protected from damage by the
conpressed urethane (or simlar material) adhesively bonded to the

peri phery of flap 120A. If a disk is inserted as far as position PO (shown
i.n Fig. 14 for a large disk and in Fig. 20 for small-diameter disks), the
out put of optical sensor 236 (signalloysy goes high (H) causing the control
programto branch fromstep S1 to step S2 and then to a procedure JOB LOAD.
I n procedure JOB LOAD, disk D, d is.brought to the playback position in
steps .S20-S34 as follows. First, controller 300 outputs a high (H state at
si gnal- REAR at step S20. Cbntrol then | oops at step S21 till signal S.CLOSE -
goes high (H), indicating shutter 120 has cl osed. The high | evel (H output
by signal REAR causes timng belt 14 to be rotated countercl ockw se, -
rolling disk D, d clockwi se along the left side surface of friction belt
12, and toward the rear of housing 1000. Once the disk reaches position P1
(Fig. 16 qtr | ar ge ‘dijsksii¢r position P6 in Fig. 21 for [$nmll-di anetgr
di sks), fljap 120A oP: 34_120 drops from
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t he upper surface of disk 1), d to the closed position. This causes the .
out put fromoptical sensor 235, signal S.CLOSE, to go high (H). Controller
t hen checks signal IN at step S22. If signal INis high (H at step S22,
indicating a small diameter disk, controller 300 sets small-dianeter disk
flag S. FLAG n) to 1 at step S23, V\,herezdyahs an internal nenory variable
whose value is set to represent the current stocker position. Control then
advances to step S24 where 43 di sk presence flag D. FLAGn) is set to 1.
At step S25, controller 300 returns signal REAR to |l ow (L) and sets signal_
FRONT to high (H). Control 'l oops through step S26 until signal S.CLOSE goes

| ow (L) V\hE ST OUOErS T IJ:I (=1 I 1 0 £ =0 4=zt (j| bk TT a Sf e".. .
mechani sm 1001 begi ns rgtati ng cl ockwi se, noving disk D, dXoward thg front
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of the disk player as the disk rolls counterclockw se. -Disk D, d forces
shutter 120 open toward the outside of the device. Wen signal S.CLOSE -goes
low (L), controller 300 returns signal FRONT to low (L) and sets signal

REAR to hi.gh (H) at step S27. At step S28, controller 300 waits again for
signal S.CLOSE to change to high (H). Asyggjesult, tinmng belt 14 is again
rotated counterclockw se, and disk D, d ved toward the rear of housing
1000 as disk D, d rotates clockw se. The novenment of disk D, d causes
shutter 120 to close, in turn causing signal S.CLOSE to go high (H. At _
step S29, gentroller 300 hegins counting the outputpulses (signal L, PULSE) .
fromopticyl sensor 232 ' _ ' ~f vari able fince for
each pul se|lof signal L/ PULSE. At step S30, controller 300N\¢hecks tf§] see if
S. FLAG(n) [las the valtie 1, indicating a small disk. If S FLASn) is}|O,
i ndi cating|la | arge disk, then, at step S31, a value of 6 is stoxed {jn an
internal ngnory vafiable, SET. |If S . FLAGn) is 1, if@fcpting a
smal | -di anfft er di sk, then controller 300 sets -vay'%‘l'_é"SET to 46
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at. step S32. At step S33, controller 300 conpares the internal count
variable with the value of SET and |oops if SET'is higher than the internal
count variable. Once the internal count variable-reaches the value of SET,
i ndi cating that disk D (d) has reached position P2 (P7 for small disks),
control proceeds to step S34. At step S34gggnal FRONT and signal REAR are -
set high (H for a prescribed period (50nsec) el ectromagnetically braking
not or 250, stopping its rotation abruptly. As just described, the initial

| oadi ng opération begins when a disk is inserted through insertion aperture
1A. The disk is drawn into the disk player and imediately brought partly
outward agdtn before bei ack pasrtign

P2/ P7. Thi gjoperation i

performed because it allows-the
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di sk to register .predictably and repeatably at the reference position
defined by the closing of flap 120A. Since the playback position is
identified by nmeasuring the novenment of timing belt 14, it is essential
that the reference position be reliable to place the disk in the playback
posi tion accurately. By bringing the di sig/eut, under the control of the

di sk player, errors due to msregistration of the disk during initial
insertion can be elimnated. For exanple, if the user, in pushing the disk
i nside 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
i naccurate and an unreliable reference position will result. Bringing the
disk up to the registration point, under the contiol of the disk player,
permts a repeatable and accurate reference position to be obtained before
nmoving the disk to the internal position. In this way, the disk is noved

accuratelyto positidh -PE[for large disks or P7 for sngit.disks. Cong r ol
- proceeds f om-stef SEF tq é{ep S35. In steps S35 9, /| P
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controkl er 300 noves sliding plate 75 from position DOAN-2 to position UP-
1. At step S35, controller 300 sets signal P.UP to high (H) causing a drive
voltage to be output to nove sliding panel 75 toward the right side of
housi ng 1000. Control ‘| oops through step S36 until the output from optical
sensor 237 (signal P . REF) goes IOM/(gQﬂ%pdicating that sliding plate 75
has shifted to the reference position Si‘gnalled by optical sensor 237.
Referring nonentarily to Fig. 66, the reference position of sliding plate
75 is just to the right of position DOM-1, between position DOMW-1 and

position UP-1. At this position of sliding plate 75 plate 40,

mechani sm 1006, is

i n the up position.

Addi tional |y,

opti cal

| ower disk .|ock shaft _

156 is in the unlock position. After signal

P. REF goes low, a process is

begun in step S37, in which an internal
each pul se of signa

P. PULSE. The internal

counter variable is incremented for
counter vari abl elils conpared

with the nunber 27 at step S38. Control |oops through step S38§ until the
counter reaches 27. : :
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45 Referring nonentarily to Fig. 66, during the |oop through step S38,
sliding plate 75 noves fromthe reference position to position UP-1, during
which tinme base 40, with optical nechani sm 1006, novés to the up position
and |l ower disk lock shaft 156 noves partially toward the | ock position.
When the counter reaches 27, where sli 7@9 plate 75 reaches position UP-i,
control passes to step S39. At step S39, signal P.UP and signal P. DOAN go
high for 50 nmsec, electromagnetically braking notor 251 to stop it quickly.
Disk D, d, which is in the playback position, is nounted on turntable 102,
because of the novenent of optical mechanism 1006 to the up position. Thus,
magnet 105 on turntable 102 attracts clanper 1009. As shown in Figs. 69 and
70, at step S40, controller 300 checks signal -OUT fromoptical sensor 234~
to determine if clanper holders 77L and 77R are :
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properlky clanped about flange 115A. |f clanper holders.77L and 77R are
properly clanped, as indicated by a | ow state of signal QUT, control
branches to steps S41-S44 where sliding plate 75 is noved from position
UP-1 to position UP-2. At step S41, controller 300 outputs high (H at
signal P.UP. At step S42, controller bqg?gé I ncrenmenting an internal

counter variable for each pulse of signal P. PULSE. -Control | oops through
step S43 until the counter variable reaches the value 18. During the 'l oop
through step $43, sliding plate 75 noves tooward the right of the disk

pl ayer. Wen the counter variable reaches 18, indicating that sliding plate
75 has reached position UP-2, control proceeds to step S44. At step $S44,
signal P.UP and signal P.DOM are set to high (H for 50nsec,

el ectromagnetically braking nmotor 251. At position UP-2, optical nechanism
1006 is in the up position, and lower disk | ock shaft 156 is eqqirely I n

the |l ock position shown in Fig. 59. In addition, the |ock on opfical
mechani sm 1006-is rel eased as shown in Fi g 33, and rack ngnbed |87 is
brought to a position where it engages w timng

L~
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putleyi 15 as shown in Fig. 29. In steps S45-S49, controller 300 noves .. =~ -
| oadi ng pl ates 81L and 81R fromthe support position PCS.3 (for |arge disks
or support position PCS.2 for . 46 snall-dianmeter disks), where timng
belt 14 and friction belt 12 clanp disk D, d at its edge, to the open :
position POS. 4 in which timng belt 142§2‘4friction belt 12 are noved apart
.to free the disk. First, at step $45, - cohtroller 300 sets signhal REAR to
high (H), causing timng pulley 15 to rotate countercl ockwi se. As sliding
plate 75 noves from positi-on UP-1 to position UP-2, rack nmenber 87 noves to
cause gear 15C to engage with rack 87D. Thus, .as timng pulley 15 rotates
countercl ockwi se; loading plates 81L and 81R are noved laterally as
descri bed above. At the instant that .timng pulley 15 begins rqtating,
tim ng ’ ’ : i
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belt 14 is engaged with the outer perineter of disk D, d. This applies a
cl ockwi 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. Wen signal OUT goes low (L), controller 300 begins
counting signal L. PULSE at step S47. Control |oops through step S48 until
the count value reaches 11. During the P®®B# the |ateral advancenent of

| oadi ng pl ates 81L and 81R causes cl anper holders 77L, . 77R to separate.
Wth the separation of clanper holders 77L and 77R, the support on cl anper
1009 is released, permtting clanper 1009 to nove under the force of -
magnetic attraction, to turntable 102, clanping the disk. After the count
val ue reaches 11, the point at which |oading plates 81L and 81R'are at °
their nmost open (lateral) positions (PGCS.4), signal FRONT and signal REAR
are set to high (H for 50 nsec at step 9. Thus, at step}S49}| an

el ectromagnetic braking farce is applied stop motor 250f Theh, at step
S50, node flag M FLAG is set to STAND BY
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and control is returned to the main routine in-Fig. 68. An error.resulting
I n msclanping by clanper 1009 can be caused by cl anper support 115 noving
upwar d, spreadi ng apart clanper holders 77L, 77R, and causing signal OUT to
go high (H) as discussed above. If this occurs, control branches from step
S40 to step S51 in which controller SQ%;ggecks_a nunber of tinmes an error
correction routine (the routine to be éscribed instantly) has been
executed. In steps S52-S56, sliding 47 plate 75 is returned from
position 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
pl ayer. Control then |oops through step S53 until signal P. REF goes high.
(H). Wen sliding plate 75 noves beyond position UP-1,
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optical mechani sm 1006 is |owered and | ower disk lock shaft 156 is | owered
and then raised again to the | ock position.. At a point just short of
position DOMNN-1, signal P . REF goes high (H) and control advances to step
S54 where controller 300 begins counting signal P. PULSE. Control | oops

t hrough step S55, until the count vg&yg reaches 20, indicating that sliding
pl ate 75 has reached positi on DOMANN- Z, mﬁereupon control passes to step S56.
At step S56, signal P.UP and signal P.DOW are set to high (H for 50 nsec,
el ectromagnetically braking notor 251. At -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 clanping error
occurs, disk D, “d is returned to the front (the position in which flaps
120A are open) and the registration procedure of steps S26-S28 perfor.ned
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
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Ln clanmping of disk D, d. Referring now also to Fig. 71, if after three
consecuti ve executions of the €rror correction routine beginning at step
S51, misclanmping still occurs, controller 300 proceeds fromstep S51 to
step S58. At step S58, signal P.DWN is set to high (H) -causing sliding
plate 75 to begin noving from position Yrgal to posi ti on DOMNN-2. The
description of steps S59-S62 is onittea since the details are identical to
t hose of steps S53-S56 described above. In steps S63- S66, controller 300
brings disk Dto the eject position P6 shown in Fig. 19 (small-di aneter
disk d is brought to eject position P9, shown in Fig. 24). At step S63,
controller 300 sets signal FRONT to high (H). Then, at step S64, controller
300 begins counting signal L. PULS E. Control |oops through step 48




S65 until the count val ue reaches 105. Wen signal FRONT goes high (H
timng belt 14 of disk transfer nechani sm 1001 starts noving disk D, . d
toward the front of the disk player. As disk D, d noves toward the front,
it rolls counterclockw se along friction belt 12. Wen the count val ue
reaches 105, at which point disk D d is3%é%;9e ej ect position, control
passes to step S66. At step S66, signal and signal REAR are set to
high (H for 50 nsec, electromagnetically braking notor 251. Controller 300
then sets node flag M FLAG to EJECT at step S67, and control returns to the
main routine. Once disk D, d, at the eject position, is renoved, spring 127
brings | oading plates 81L and 81R toward each other to di sk receiving
position POS. 1 (Firg. 13). The novenent of |oading plate 81L causes the
out put fromoptical sensor 236, signal IN, to go lI'ow (L). Control branches
fromthe main | oop at step S3 when disk D, d is at the eject position
(because flag M FLAG is set to EJECT as described above) to step $4.
Control proceeds to step S11 if signal INis low .indicating that the disk
has been renoved fromthe gpect qm - -
- o
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poesiti®en. Controller 300 then proceeds to steps S11-S13. D. FLAG n) and
S.FLAG n) are to 0 in 'steps S11 and S12, respectively. MFLAGis set to
READY in step S13. Then, controller 300 returns to the nain | oop (steps Si-
S10) at step S5 and continues to nonitor for disk insertion, disk renoval,
ej ect/l oad key actuation, read commands fromthe conputer, or an absence of
a read command over a prescrlbed inte¥3/8f. The following is a description
of the control sequences initiated when one of E/L key 1 through E/L key 4
is pressed. Briefly, when an E/L key with the same nunber as the current _
stocker position is pressed, controller 300 brings the disk, stored in that
stocker position, to the eject position if a disk D, d is present at the
stock position or the playback position. If a disk DL d is in the eject
position, that disk is brought to the playback position. If an E/L key is
entered having a different nunber fromthe current stocker position, and if
there is a disk D, d in the eject position or the playback position, then
controller 300 noves that disk to a stock p05|t|on noves stocker 1011 to
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49 position corresponding to . the E/L key pressed, and brings the specified
disk to the eject position. If no disk D, d is present in the specified
position, then controller 300 stores the disk that is in the eject position.
or the playback position, in stocker 1011. After stocker 1011 is
transferred to the specified position,344%Eding pl ates 81L and 81R are
brought to the di sk receiving position. en E/L key 1-E/L key 4 is
.pressed, controller stores a correspondi ng nunber (from1l to 4) in an
internal variable, m If E/L key 1 is pressed,, control branches from.step _
S5 to step S14 where the value 1 is stored in.internal nenory variable m
and control passes to JOB E/L. If E/L key 2 is pressed, control branches
fromstep S6 to step S15 where the val ue

;
2

A

\137'
/ \45A

63//'
Gl

FIG-35

75(DOWN-2)
75A

435B

SB’ 40  7SA!
A

SB
\

7
7

13757;;
,/</7

/
G2

223
S8

71 G3

—
/’/ \

1844”7

0
N
254



2,is stored in internal nenory 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 S17
where the value 4 is stored in.interna#‘ﬂﬁnnry vari able mand contro
passes to JOB E/L. At step S70, contro ?er 300 checks to see if MFLAG is
set to STOCK. If MFLAGis set to STOCK, control proceeds to step S71,
where controller 300 checks to see if the values for mand n are identical,
t her eby determ ning whether the E/L key pressed corresponds to the current
stocker position. If the values are identical, controller 300 executes
steps S86-S92, in which |oading plates 81L and 81R are noved from open
position PCS. 4 to a position just short of support position PCS.3 (or
support position POS.2 for small-dianeter 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 : .
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fromstep S88 to S90, if S.FLAGis 1, indicating a snall-dianeter disk.
Control passes fromstep S88 to S89, if SSFLAGis 0O, indicating a |arge-

di aneter disk, or to step S90 if S.FLAG 1, indicating a small-di aneter
disk. In step S90, 75 is stored in internal variable SET. -In step -S89, 12
is stored in 50 internal variabl'e Sgfgqa Control |oops through step 591
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 counterclockw se, causing it to nove to the right along rack 87D._.
Thus | oadi ng plates 81L and 81R are noved nedially together. As |oading

pl ates 81L and 81R are brought toward each, clanp holders 77L .and 77R . _
converge under “the urging of spring 128 so that clanper support nechani sm
1010 lifts flange 115A of clanper. 1009 and support it. At step S92, notor
250 is electromagnetically braked for 50 nsec by setting signal FRONT
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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 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: (SPpe @ pul se to be m ssed, the
spacing will still be small enough t o support the disk. Cbntroller 300 .
nmoves sliding plate 75 from position UP-2 to position DOM-1'in steps
S93-597. At step S93, controller 300 outputs a high (H level at signal-

P. DWN, causing notor 251 to begin noving sliding plate 75 toward the left
si de of hou5|ng 1000. Control | oops through step S94 until signal P. REF
goes high (H), "indicating that sliding plate 75 has arrived at the '
reference position. Early in the traverse of sliding plate 75 fromUP-2 to
DOM- 1, danper | ock mechani sm 1008 | ocks optical mechani sm 1006 to base 40
and | oadi ng pl ate open/cl ose nechani sm 1004 di sengages rack nenber 87 from
timng pulley 15. As soon as rack nenber 87 disengages timng pulley 15,
spring 127 pulls loading plates 81L and 81R together so that timng belt 14

and friction belt FFE—oF—tHSrTFaRser—RECHoR S0 ught to .
positions in which dersK D, 7d 15 SUPPOTTET DETWEETT _T1TEM tion of -
slldlng [

251—



pfate 75 causes | ower disk lock shaft 156 to descend, and when sliding

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

count ed 51 indicating that sliding plate 75 has arrived at position
DOMN-1. At step S97, signal P.UP and 88(f4al P.DWN are set to -high (H for
50nsec, so that notor 251 is el ectromagnetically braked. At position DOAN- 1
of sliding plate 75, optical mechanism 1006 is | owered and | ower disk |ock
shaft 156 is lowered to the unlocked position. This permts disk transfer ™
wi thin stocker 1011. In steps S98-S101, controller 300 brings a stored disk
D, d fromstocker 1011 to the eject position. At step S98,.- controller 300 -

sets signa
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FRONTtto high (H to start notor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting signal L.
PULSE. Control |oops through step S100, until the count val ue 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 50nsec
el ectromagnetical ly braki ng notor 250. P8 teps S102-S108, controller 300

- noves sliding plate 75 fromposition DONWN-1 to position DOMN-2. At step
S102, controller 300 sets signal P.UP to high (H) causing notor 251 to .
begin noving sliding plate toward the right side of housing 1000. Contr ol
| oops through step S103, until signal P. REF goes low (L), indicating the.
arrival of sliding plate 75 at the reference position. At step S104
control l er 300 sets signal P.UP to low (L). and signal P.DWN to high (H) to
cause notor 251 to begin noving sliding plate.75 toward the left side of
housi ng 1000. Control |oops through step S105 until signal P . REF goes
high (H. At step S 106, controller 300 begi ns counting
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signat P . PULSE. Control |oops through step S107 until the count reaches
20 indicating that sliding plate 75 has arrived at position DOMN-2. At step
S108, signal P.UP and signal P.DOWN are set to high (H) for 50 nsec,

el ectromagnetical ly braking notor 251. At step S109, MFLAG 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, odB&ol proceeds to step S72 where
controller 300 checks the output D.LOCK from optical sensor 229, which

i ndi cates the position of |ower disk | ock shaft 156. If signal 52 D. LQCK
is low (L), indicating that |ower disk |lock shaft 156 is at the | ock o
position, control passes to step S73 where controller 300 noves stocker . _
1011 to position POS.m (Recall that mindicates the E/L key pressed). Thus,
for exanple, if E/L key 4 is pressed, stocker 1011 is
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mbved t o position POS(4). Once stocker 1011 has -been brought to the
specified position, controller 300 sets internal menory variable n (which

i ndicates the current stocker position) equal to m At step S75, controller
300 checks to see if D.FLAGn) is 1 to confirmwhether a disk is .at
position POS(n). If D.FLAQn) is 1, indj 4l Ng that there is a disk in
position n of stocker 1011, controller proceeds to steps S86- S92
(descri bed above) whereupon | oading plates 81L and 81R are noved fromthe-
open position PCS. 4 to the support position POS. 3 (or position PCS. 2 for
smal | -di ameter disks), 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 to disk receiving position POS.1 in steps
S76-S79. At step S76, controller 300 sets signal FRONT to high (H)
whereupon timng pulley 15 starts rotating clockwi se noving timng pulley
15, and- |l oadi ng rack 81L, along rack nenber 87. At step S77, controller 300
begins counting signal L. PULSE. Control |oops throughggtgp S78 until the
count value reaches 82. The rotation of timng pulley O3Mith gear 15C

engaged wi th rack—87B—etguseseating=pia r;;:;_l;e_ajr- o-pve nedial ly
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and 81R cl ose, spring 128 brings cl anper holders 77L and 77R toget her . so

t hat cl anper support nechani sm 1010 supports flange 115A. When t he count
val ue reaches 82, indicating.that. |oadi ng 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 nsec, electromagnetically braki dg/®tor 250. In steps S80- S84,
controller 300 noves sliding plate 75 from position UP-2 to position
DOMWN-2. The details of this operation are similar to the operation in steps

S52- S56, descri bed above, therefore, the details are not 53 repeated.
Note that even though Xhe result of operation of s S80-S84 is to
nove from UP-2 to DOWN\- whi |l e at of eps SS}/%T?%N\mwe fromUP-1~
to DOMWN-2, the procedure I S~ 805 C 1§ seen by '
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conparing Figs. 68 and 72. At step S85, controller 300 sets M FLAG to READY
and control returns to the main routine. In step S72, if D.LOCK is high
(H), indicating that |lower disk lock shaft 156 is not at t'he | ock position,
controller 300 proceeds to step S110. As described above, this situation

i ndi cates nisalignnent of the disk.becaygpgy if the disk is not accurately
positioned, |ower disk lock shaft 156 is bl ocked by the disk. As described
above, the correction mechanismfor this condition is to transport the disk
to a position where shutter 120 i s opened and then*noving it inward again_
until the reference position, at which shutter 120 just closes, is reached.-
Disk D,d is then noved again to the stock position. At step 8110

controller 300 checks the nunber of retry attenpts nmade. In steps Sl1- 8117
_operations identical to those in steps S86-S92 are carried out, with

| oadi ng pl ates 81L and 81R being noved fromthe open position PCS.4 to
.support position POS.3 (for large disks or POS. 2 small disks). Then, in
steps S118- S122, operatlons |d<nt|cal to thosegidd steps S93-S97 are:
carried out, with' o0
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skiding plate 75 being noved from position UP-2 to position DOW-1, and
optical nmechani sm 1006 and | ower disk |ock shaft 156 being noved to the
down position and the unlock position, respectively. -In steps S123-S132,
controller 300 follows a procedure that is simlar to steps S57 and S26- S34
where disk D, d is brought to a positiggﬂﬁgere shutter 120 .is opened and
then back into the disk player. However, 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 nechanism 1001 so that it nobves ™

disk D, d toward the fyont of housi 000. Control S through step S124 -
until signal S.CLOSE go | ow (L in iEhLngsihe I sk ha ushed shutter -
120 open. At step S 125, er ‘3 g§et iqhal FRONT to\]'ow (L) :
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54 and signal REAR to high (H) to begin noving disk D, d rearward. Contro

t hen | oops through step S126 until signal S.CLOSE changes to high (H)
again, indicating that shutter 120 has just closed in response to the
novenent of disk D, d. After signal S.CLOSE goes high (H), controller 300
begi-ns counting signal L. PULS E at sp&geg 127. Controller 300 checks
S.FLAGn) at step S128 and if it is 1, 7'ndicating a small disk, the val ue
200 is stored in internal variable SET at step S130, otherw se, the val ue
160 is stored in SET. Control |oops through step S131 until the count val ue
reaches the value of SET indicating the disk has reached the stock - -
position. At step S132, controller 300 sets signal FRONT and signal REAR
to high (H for 50 nsec, electronmagneti-cally braking notor 250. In steps S
133-S 137, controller 300 noves sliding plate 75 from position DOMN-1 to
position UP-2. First, at step S133, controller 300 sets signal P.UP to high
(H). Control |oops through step S134 until signal P . REF goes
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Iom1(b) as slldlng pl ate 75 noves rlghtmardly When signal P . REF goes | ow
(L), controller 300 begins counting signal P. PULSE at step S135. Control

| oops through step S136 until the count val ue reaches 45, indicating that
sliding plate 75 has reached position UP-2 and control passes to step
S137. At step S137, signal P.UP and 5'&? P.DOMWN are set to high (H) for
50 nsec, electromagnetically braking notor 251. Steps.S138-S142 performthe
same operations as steps S45-549 in which controller 300 noves |oading
plates 81L and 81R to open position PCS. 4. Since this procedure is
described in detail above, it is not repeated here, After step S142,

controller 300 passesy o0 step S72 D.LOCK is c If the di sk | ock
error occurs after the try operatio cri bed ove is epeated three
times, controller 300 pro om'’st p S i Fig. 74 tostep S86 in

Fi g. 72 and Di sk D, dis ou Eg t| position. When an E/L key is
entered during stand-bg e, k 'n storage [ocation correspondi ng
to the E/L key pressedoums ret r dyght _
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to the playback position. For exanple, if E/L key 1 is pressed in stand-by
55 node, controller 300 sets constant mto 1 at step S14 as descri bed
above. Controller 300 then proceeds to step S70 (Fig. 72) to step S150
(Fig. 75), where MFLAG is checked. If MFLAGis set to STAND-BY, as in
this case, controller 300 proceeds to %52948151. If mand n are identical

I ndicating the current stocker position Corresponds to the E/L key pressed,
control passes fromstep S151 to step S152. Steps S152-S157, performthe
sanme operations as steps S86-S92. Therefore, in steps S152-S157, loading _
pl ates 81L and 81R are noved from open position POS.4 to a position just
short of support position P0S.3 (for large disks, or PCS.2 for snal

di sks). Control- then passes to step S158.
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St eps 'S158- 5162, performthe sane operations as steps S52-S56 and the
details are, therefore, not repeated. Thus, in steps S158-S162, controller
300 noves sliding plate 75 fromposition UP-2 to position DOMNN-2. In steps
S163- 166, controller 300 brings disk D, fromthe playback position, to the
ej ect position follow ng a procedure identical to that of steps S63-S66 and
the details are, therefore, not repeatd8/84t step S169, MFLAG is set to
EJECT, and control returns to the main routine. If, at step S151 descri bed
above, the values for mand n differ, .controller 300 proceeds to step S170
(Fig. 76). Steps S170-S210 performthe sane operations as steps S111-S142.-

Thus, |oading plates |§1L and 81R ar ved from ope ition PCS. 4 to a  _
position just short of Ngupport peSiti 0S. 3 (f | ar ge ¥ sks, PCS.2 for
smal | -di amet er di sks); sIdi | at e IS from posithNon UP-2 to

position DOMN-1; disk D, & i ed onet he pl ayback position, to the
stock position; indg%ggﬂtate LS edaf bm position DOMAN-1 to position
UP-2; and | oadi ng pl 81 e .
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nbved Yo the open position POS.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
the disk. Control proceeds to S93 through S109 where sliding plate 75 is
nmoved from UP-2 to DOMN-1 | owering |ower disk |lock shaft 156 to unl ock

56 the disk and | owering optical nechadi9gd 1006 to clear the way for
movenent of the disk. In steps S98-S109, the disk is noved to the eject
position and | ower disk |ock shaft 156 | ocked again. Then control returns_
to the main routine. Referring to Figs. 72-79, when one of the E/L keys is-

pressed while the disk player is i ke EJECT npde AG = EJECT),
controll er 300 . _ ’ '
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séts nenory variable mequal to.a value corresponding the E/L key pressed.
For example, if E/L key 3 is pressed (step S7)y, the value 3 is stored in

i nternal nenory variable m (step S16). Controller 300 then proceeds from
t‘he main control flow diagramto-step S220 in Fig. 78.via step S70 of Fig.
72 and step S150 of Fig. 75. At .step SZgQPga t he status of M FLAG is checked.
In this case, M FLAG = EJECT, so control to proceeds to step S221. At step
S221 control branches step S20 if the values of mand n are the sane,
indicating that the E/L key pressed corresponds to the current stocker _
position. In steps S20-S40 to $S41-S50, disk D, d is brought fromthe eject-

position to the playback position, ed, | oadin es 81L and 81R _
retracted to rel ease di D, d, pe H s | ayer aced i nngt andby node, and
control returned to the mat inelfIf, : p 'S221, thealues for m

and n are not identical, ﬁ)nt g 300 ¢¢eds through steps S222-S236,
whi ch performthe sanmg gpsvati —aS ste@OESZZO- S34 described earlier. That
is, in steps SZZZ-S_ZSQ@isk d\i/Sbfbupht
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firom tthe ej ect position to the playback position. In steps S237-S240,
controller 300 noves sliding plate 75 from position DOM-2 to position - -
DOMN-1 as follows. At step S237 (Fig. 79), controller 300 outputs high (H)
at signal P.UP causing sliding plate 75 to begin noving to the right side -
of housi ng 1006.11( step S238, controller 300 begins counting signal P.
PULSE.” Control Ju@@aps through step S1075W/@&i| the count val ue reaches 17

i ndircating slid plate 75 has arrived at position DOAN-1. At step S240,
signal -P. UP an gnal P.DOMWN are set high (H) for 50 nsec,

el ectromagneticagly braking notor 251. As a result of sliding plate 75
bei ng noved to plbsition DOM-1, lower - 57 disk lock shaft 156 is in the
unl ock positiormerm'tting disk D, d to be noved to the stock position.
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St eps 1S241- 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 DOMW-1 to position
UP-2; and | oading plates 81L and 81R to open position -PCS. 4. Control then
passes to step S72 (Fig. 72). Fron1s#§§ §7 operation proceeds through
steps S73-S5S92 where stocker 1011 is 8 to POS(m and | oadi ng pl ates 81L
and 81R cl osed around the disk. Then control proceeds to steps S93 through
S197 where sliding plate 75 is .noved fromUP-2 to DOMWN-1 | owering di sk | ock
shaft 156 to unl ock the disk and | owering optical mechani sm 1006 to clear .
the way for novenent of the disk. Then, in steps S98-S109, the disk is
noved to the eject position and |ower disk lock shaft 156 | ocked agai n.
Finally control returns to the main routine. Wen an externally connected
computer 303 (Fig. 67) sends a read command, control proceeds fromstep S9
to step S18 in the main routi ne shown |& FI& Q§ The various nmechani sns
are controlled, as described above,
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to britng the selected disk D, d to the playback position and the stand-by
node activated. The read conmand for the specified file is sent to signal
processing circuit 307 and servo circuit 308. The read signal generated by
optical pickup anp 2 is sent to signal processing circuit 307 via RF anp
309. After EFM denodul ation, deinterleaving, error correction and ot her
usual operations are performed, the si3A8 is sent to externally connected
computer 303 via interface circuit 302. Once the reading of the specified
file is conplete, controller 300 stops signal processing circuit 307 and _
servo circuit 308. MFLAG is then set again to STAND-BY and controller 300 °
returns to the main routine. Referring to Figs. 68, 80, and 81, .if, while _
“in stand-by node, controller 300 does not receive a read comand from
conputer 303 for a prescribed interval, for exanpl'e, 10 m nutes, then
controller 300 proceeds. '

75(DOWN-1) /




58 fromstep S10 to step S19 to step S270 (Fig. 80). Steps S270- S301,
performthe sane operations as steps S111-S142, descri bed above.
Thus, | 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 |arge disks, or position
PCS. 2 for small-dianeter disks); slidigaggplate 75 is noved from position
UP- 2 to position DOMN-1; disk D, d, is brought fromthe playback position,
to the stock position; sliding plate 75 is brought fromposition DOAWN-1 to
position UP-2; and | oading plates 81L and 8IR 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 returns
to the main routine. If signal D.LOCK does not pass to a |low state at step -
S302, indicating that it is misaligned, then controller 300 proceeds to
step S304 (Fig. 81). In steps S304-S335, controller 300 noves the disk
toward the front until shutter _
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5520 opens and then returns it to a point where shutter 120 cl oses agai n,
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 perforned in
steps S304-S336 are identical to the operations perfornmed in steps

S110- S142 descri bed above, so the desciygiion is onmtted here. Referring to
Fig. 83, a second enbodi nent of a support for timng belt 14 provides

snmoot her operation. An.endl ess teflon sheet 400 having a |ow friction
coefficient is wapped around the peripheral surface of a guide wall 10D, -
whi ch supports timng belt 14. Thus, when timng belt 14 is revol ved,
teflon sheet 400 |ubricates the adjacent slidi.ng surfaces of timng belt-14
and guide wall 10D. This provides snoother sliding conpared to direct
contact between timng belt 14 and guide wall 10D. OF course, the teflon
sheet can be made from another material having a low friction coefficient.
Referring to Fig. 84, a third enbodi ment of drive-side disk guide 1002,
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al so provides low friction support for timng belt 14. In this enbodiment,
smal | -di aneter rollers 401 alternate with |arge-dianeter rollers 402 on the
59 inside of timng belt 14. The rollers are supported on shafts 403..
Inward flexure of timng belt 14 could also be effectively prevented by
using just snall-diameter rollers 401, butseigah an arrangenent has poor
potential froma production cost standpoint. By using large rollers and
small rollers in an alternating pattern, it is possible.to achieve nearly
the sane result with fewer conponents, thereby reducing production cost _
while effectively preventing inward flexure of timng belt 14. Referring to
Fig. 85, a fourth enbodi nent of drive-side disk guide 1002 al so.provides. . _
low friction support of timing belt 14. In this enbodi nent, the distances
between shafts 403 of rollers 401 aie made smaller than the dlaneter of
rollers 401. Thus, rollers 401 overlap
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each other. This decreases the interval between support points (the points
of contact between rollers 401 and the inside surface of timng belt 14)

t hereby i nproving the support and straightness of timng belt 14. Referring
to Fig. 86, although the enbodi ment of the invention described above is a
horizontal configuration in which CD s gyg4i nserted, stored, and
transported with their recording surfaces horizontal, an alternative
enbodi nent .could be a vertical configuration. In a vertical configuration,
timng belt 14 would be optimally | ocated on the upper side, and disk D _
.would be inserted frominsertion apertuce 1A in front panel 1. D sk D would-
then rotate with its top noving toward the back of the disk player as it is
fed and rotated. This would provide a natural feel to the user as opposed
to having to push the bottomin faster than the top of the CD. -~ 60




Bnd ofs Detail ed Description Section Although in the enbodi nents described
above the disk transport nechani sm of the present invention is enployed in
a di sk changer-type player, it is considered clear fromthe present
specification that the invention may be applied to single disk players as
wel | . Such enbodi ments are considered dgggpe within the scope of the present
invention. In addition, although in the enbodi nents descri bed above the
disk is rotated and transferred by a transport nechani sm having a belt on
one side and a fixed guide on the other, the present invention can be -
applied to enbodiments in which two parallel running belts are enpl oyed.
Such enbodi ments are considered to be within the scope of the present
invention. In addition, although in the enbodi nents descri bed above the

di sk gui des nove equally and oppositely when a disk is inserted, it is
clear fromthe present specification that the present invention can be
applied to enbodinents in which one guide is fixed or novable to. a

di fferent degree ' :

)
| N
o
s W0 |
-y
L O
N ——
= LWL
| )




than tthe other. Such enbodi nents are considered to be within the scope of
the present invention. In addition, although in the enbodi nents descri bed
above, the drive belt is a toothed timng belt, other kinds. of belts and
pul | eys coul d be used with the invention for exanple a V-belt and
V-pul l ey. Such enbodinents are consi {xlto be within the scope of the
present invention. Having descrlbed preferred enbodi nents of the invention
with reference to the acconpanying drawings, it is to be understood that
the invention is not linmted to those preci se enbodi nents, and that various
changes and nodifications may be effected therein by one skilled in the art
W t hout departing fromthe scope or spirit of the invention as deflned in _
t he appended cl-ai ns.

80A
~80B

_17A
_-19A

\

81R\\NJ
ij_ .
121B
A

125,
123\\

rl/alL
L

L
]
1
]
]

- e -
-
-

<

9

5

80B
19B
17B

80A~L\



6 What is clained is: 1. Adisk transferring device for transferring a

di sk having an edge between first and second positions of a disk player,
conprising: a chassis; first and second di sk gui des connected to said
chassi s, each having neans for supportlng a di sk between said first and
second di sk guides; said first disk guiggghaving a revol ving bel t,

supported between first and second supports on said first disk QUIde; sai d
revol ving belt having a |ongitudinal spanning portion between said first
and second supports; said belt having an outside face for éngaging said _
edge of said disk and an inside face opp05|te sai d outside face; neans for
urgi ng said di sk edge agalnst sai d outS| b21face, whereby said disk is moved

when sai d revol'ving belt is revol 24K
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means,t | ocated between said first and second supports and adj acent said

i nside face, for preventing a bowi ng of said spanning portion. ‘2. A device .
as in claiml, wherein: said disk has one of at |east two substantially
different dianeters; at |east.one of said first and second disk guides is
novably connected to said chassis by qﬁgggns for nmovably connecting said at
| east one of said first and second di sKk'gui des; and said neans for novably
connecting has a range of novenent sufficient to allow said disk to be
supported irrespective of which of said two different dianeters it has. 3.
A device as in claiml, further conprising: neans for neasuring a distance
of transport of said disk by said revolving belt; neans for detecting a  _
presence of said disk at said first position; and nmeans for halting said
revol ving belt upon arrival of said disk at said - '
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62 second position responsively to said neans for neasuring. 4. A device as
in claim3, further conprising: neans for revolving said revolving belt;
nmeans for drivably connecting said neans for revolving to said revol ving
belt; and said neans for neasuring including nmeans for cunulating a

di spl acenent of said belt relative to %?} first disk guide. 5. A device as
in claim4, wherein said neans for cumufating includes encoder neans,
drivingly connected to said neans for revolving for indicating displacenent
of belt. 6. A device as in claim1, wherein said nmeans for preventing
i ncl udes: a reinforcenent guide running subs 2ﬁriale a length of said
spanni ng portion; and neans for permtting sgt belt to nove adjacent said_

rei nforcenent guide. 121A
. . 235 . //80 |
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7. A device as in claim6, wherein: said disk has one of at |east two
substantially different dianeters; at |east one of said first and second
di sk guides is novably connected to said chassis by a neans for novably
connecting said at |east one of said first and second di sk gui des; and said
means for novably connecting has a range3/8# novenent sufficient to allow
said disk to be supported irrespective of which of said two different
dianmeters it has. 8 A device as in claim®6, wherein: said reinforcenent

gui de has a sliding surface adjacent said inside face; and said nmeans for _
permtting includes nmeans for reduclhg friction between said sliding
surface and said inside face. 9. A device as in claim8, wherein said neans
for reducing includes tollers on safd rei.nforcement QUIde forming a roller

bearing. 10. A device & ih clalw§98 vheirei n i i
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a di skance between adj acent ones of said shafts being substantially smaller
than an average of said dianmeters of said rollers nounted on said adjacent
ones, whereby said rollers mounted on sai d adjacent ones overl ap-each
other. 13. A device as in claim8, wherein said neans for reducing includes
a sheet of low friction material slidably held between said sliding surface
and said inside face. 14. A device a$5/%t cl ai m 13, wherein said sheet is of
teflon. 15. A device as in claim 14, further conprising: neans for
measuring a distance of transport of said disk by said revolving belt; -
means for 'detecting a presence of said disk at said first position; neans -
for halting said revolving belt upon arrival of said disk at said second _
position respon5|velyc50 said neans for neasuring;cqeans for revolving said

revol vi ng belt _ N Kl) - ("{l)
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neans ffor drivably connecting said notor to said rev said nmeans for
measuring including neans for cumul ating a displacenent of said belt
relative to said first disk guide. 64 16. A disk transferring device,
for transfeerring a disk having a disk diameter and having a first position
and a receiving position, conprising:- a chassis; a disk transfer guide
novably connected to said chassis and. A& in a ready position; said disk
transfer guide including first nmeans for engagi ng an edge of said disk at a
first point of said edge; second means, connected to said chassis opposite

said di sk transfer

TO JOB LOAD
: (F1G-69)
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gui de! for engagi ng a second point -of said edge opposite said first point;
said first and second neans for engagi ng bei ng separated by a distance | ess
t han -sai d di sk di anmeter when said disk transfer guide is in said ready
position; said disk transfer guide shifting away from said second neans for
engagi ng upon an insertion of said disl;bgt ween said first and second neans
for engaging until said disk is positioned between said first and second
means for engagi ng at said receiving position, whereupon a shifting of said
di sk transfer guide occurs until said first and second neans for engagi ng
are separated by a distance Substantially equal - to said disk dianeter; ik
drive neans. for_ actively transferring said disk along said disk transfer
guide in a direction | eadi ng between said receiving position and said firsf
position; said drive neans including a belt having a belt surface; said
belt being revol vabl y(SIBD@ADEY at two support points on one of
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said fiirst and second neans for engaging to forma | oop; neans for urging
sai d di sk edge agai nst said belt surface; and neans, connected to said one
of said first and second neans, for supporting said belt by countering a
force of said urging transmtted by said nmeans for urging. 17. A device as
in claim16, further conprising: firstg ns for detecting an anount of
said shifting, whereby said disk 65.di aneter is indicated; second neans
for detecting an anmount of said transferring; said disk having a portion;
third neans for detecting a presence of said portion of said disk at a
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second position along said direction; neans for halting said drive neans
responsively to said first, second, and third neans for detecting. 18. A
device as in cl.aim17, further conprising: fourth nmeans for detecting an
occurrence of said shifting, whereby said insertion is indicated; and said
drive nmeans being actuated responsivel ¥W9¥# said fourth neans for detecting.
19. A device as in claim16, wherein said neans for supporting said belt
i ncludes: said |oop having long axis; a |ongitudinal reinforcenment guide
having a | ength substantially equal to a length of said |long axis; and _
means for permtting sai'd belt to nove adjacent said reinforcenent guide. -
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20. Axdevice as in claim19, wherein:
interior of said | oop;
and said nmeans fer permtting includes neans for
21.

i nsi de face;

friction between said sliding surface and said inside face.

said bel't has a inside face facing an
sai d reinforcenent guide has a surface adjacent said
reduci ng

A device as

in claim20, wherein said nmeans for r QHﬁing i ncludes rollers on said

rei nforcenent guide formng a roller
a first of said rollers has a first dianeter; _
and sai d second dianeter is.substantially _

wher ei n:

roll ers has a second di aneter;
different fromsaid fj
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23. A:device as in claim?22, wherein: said rollers include a third roller

of said first dianeter; and said second roller is rotatably nounted between
said first and third rollers. 24.. A device as in claim21l, wherein: said

rei nforcenent -gui de includes-a shaft for each of said rollers; each of said
rollers being rotatably nmounted on a rggp&ctive one of said shafts; said
rol l ers having respective diameters; and a di stance between adjacent ones
of said shafts being substantially smaller than an average of said

di aneters of said rollers nmounted on said adjacent ones, whereby said _
roll ers nounted on said adj acerrrodra{Ei@ve) | ap each other. 25. A device as -
in claim20, wherein said neans formLeducing i ncl udes a sheet of | ow
friction material slidablyghel d between saig %idi ng surface and
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67 nmeans for pernmitting said belt to nove adjacent said reinforcenent’
guide. 28. A device as in claim?27, wherein: said belt has in inside face
directed toward an interior of said | oop; said reinforcenent guide has a
sliding surface adjacent said inside face; and said neans for permtting

i ncl udes nmeans for reducing friction bgjyggen said sliding surface and said
I nside face. 29. A device as in claim?28, wherein said nmeans for reducing
includes rollers on said reinforcement guide formng a roller bearing. 30. -
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sai d nei nforcenment guide includes a shaft for each of said rollers; each of
said rollers being rotatably nounted on a respective one of said shafts
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rollens. 33. A device as'in cl aim 29, wherein said neans for reducing
i ncludes a sheet of lowfriction material slidably held between said
sliding surface and said inside face. 68 34. A device as in claim 33,

wherein said sheet is of teflon.
: 75/84

FROM 1(FIG-76)

S
8188 | siss
SET" 160 SET=200

@ S190

S200
S201

BRAKE CONTRDL

PUPH

S202

15203

. COUNT P.PULSE

DOWN-1 TO UP-2

% S204
- |
BRAKE CONTROL 5205
+ ] _
REAR=H S206

S207

T

COUNT L.PULSE

S208

5209

P0S.2(3) TO POS.4

)

$210

BRAKE CONTROL

- T

T0 J(FIG-72)

FIG-77




76/84

FROM K(FIG-75)

RETURN

.70 L(F16-69) S2z21

S225
S.FLAG(n)=1

N .
D. FLAG(n)= S226
S227

| REAR=L, FRONT=H

!@' s228

S229

FRONT=L ,REAR=H

w@» 230

COUNT CPUCSE S231

8232
R 5233 - S234

’ SET=6 SET=4G

@ S235

BRAKE CONTROL 5236

wnem  FIG=78

EJVECT POS. TO PLAY POS.

é




_DOWN-2 TO DOWN-1
- .

PLAY POS. TO STOCK POS.

- FROM M(F1G-78)

l

P.UP=H

1

COUNT P.PULSE

BRAKE CONTROL

1

. FRONT=H

77/84

 S248

SET=160

SET=200

S249
| S250

BRAKE CONTROL

BRAKE CONTROL

|

REAR=H

BRAKE CONTROL

" FIG-79

b

TO N(F1G-72)

KN
J

DOWN-1 TO UP-2

P0S.2(3) TO POS.4




POS.4 TO P0S.2(3)

UP-2 TO DOWN-1

PLAY POS. TQO STOCK POS.

78/84

‘ 8285

COUNT ml_s—s 5286

5302

é

S303

M.F LAG=STOCK

TO MAIN(FIG 68)

FIG —-80

) _ (JoB_sTocK) 287
— 5270 ‘@
FgorT-H _ s288 so89
COUNT LC.PULSE S271 557—150 SET=200
5272 S290
S273 S274
SET=12 SET=75 BRAKE CONTROL S281 ]
' segz T
, 5293
BRAKE CONTROL S276 : g
P DNN=H S277 COUNT P PULsé-l 5294 | E
S278 % s2e5 |2
[a]
S296
_COUNT P.PULSE 5278 BRAKE CONT ROL
s297 |
% S280
, S298 -
BRAKE CONTROL 5281 _ ~ . ‘§
. g o
FRONT=H $282 B 75299 ;
‘ S283 D S300 g :
a
S284 Y -
' ' S301
FRONT=L,REAR=H | FROM P(F16-81) | | BRAKE CUNTROL 1

: TO O(FIG-81)




POS.4 TO POS.2(3)

UP-2 TO DOWN-1

ol

STOCK POS. TO STOCK POS.

79/84

FROM O(F1G-80)
CHECK THE RETRY NUMBER.
- 8304

T0 Q(F16-72)

: __l S321
COUNT L.PULSE
COUNT L.PULSE S306 | ' Y ‘
5307 ‘ NY S323 - S324
@ | SET=160 SET=200

Y

S 0F SBOSH Y @ S325
SET=12 SE1-75
YN
L’ 3310 | BRAKE CONTROL | 9326
[} i X
S327
.UP=H
BRAKE CONTROL S311 P
S328
P. DHN-H S312 _ ;
' =
5313 CouNT ﬁﬁ S$328 |R
- .
S314 s330 3
5315 . ' BRAKE comm_ $331 |
' - s332 T
BRAKE CONTROL 8316 REAR H
‘ S332 |«
. o.
@ S318 . COUNT T T $333 E
1Y ’ ?l:‘),
FRONT=L ,REAR=H S318 : , §
@’ 5320 - [orne conroL | 9335 |

To P(F1G-80)

FIG-81



80/84

15A7]
15—




81/84

/"‘7A

=

400—

10D

FIG-83



82/84

1’
5
’,""7A
N
148
401 — : 114
403 [ 1-14A |
o 10
4027 d
/ 115
/] A
402- . | {14
403
401 R\ 410
1SA”
15—

FIG-84



83/84

7
/"7A
N
~14B
401 14
1-14A
' 403<
410
401
g ‘J/:
| ,[—14
403
401 N 410
15A
15



84/84




