Dl SK CHANGER/ PLAYER W TH DI SK- EDGE GUI DE AND TRANSFER

MECHANI SM BACKGROUND OF THE | NVENTI ON The present invention
relates to a di sk changer/players and nore particularly, changer/players
that transport disks integnally. -Japanese patent application nunber

7- 138484 describes a di sk changer/player in which,a disk is transferred by
rolling the disk along a disk transfer surface extending in the direction
of disk transfer. One edge of the disk is supported by a timng belt
revolving on a pair of pulleys. The opposite edge is supported by a fixed
gui de groove along which the disk rolls whet the timng belt is revolved.
The bottom of the guide groove has a friction belt to prevent the disk from
slipping as it roDISK CHANGER/PDAYER t(WITHSPISK-EDEI GXIIPR o t he di sk edge
that is skewto both the s a f the disk and the normal of the disk's
recqording surface. The ske&é’b i Er%ﬁl@lﬁ%k agai nst a gui-de -- .
surface formng a side of the guide groove. The disk is thus prevented from
pitching as it is rolled into a slot of the storage magazi ne. In the
above devi ceBAUKGRONDaOIMTHEMINVENTION| Yy into the storage slot if the
gui de groove and the disk storage slot are not precisely aligned. This is
because the disk is tightly held agai nst one side of the groove with little

play. The present invention relates to a disk changer/players and more
particularly, changeflplayers that transport disks internally.

—Japanese patent application number 7-138484 describes a disk
changer/player in which a disk is transferred by rolling the disk along a disk
transfer surface e:-{tending in the direction of disk transfer. One edge of the
disk is .supported by a timing belt revolving on a pair of pulleys. The
opposite edge is supported by a fixed guide groove along which the disk rolls
when the timing belt is revolved. The bottom of the guide groove has a
friction belt to prevent the disk from slipping as it rolls. The friction belt
presents a surface to the disk edge that is skew to both the surface of the disk
and the normal of the disk’s recording surface. The skewed surface urges the
disk against a guide surface forming a side of the guide groove. The disk is
thus prevented from pitching as it is rolled into a slot of the storage

. Inagazine.

* In the al;ove device, the disk may not move smoothly into the storage
slot if the guide groove and the disk storage slot are not precisely aligned.
This is because the disk is tightly held against one side of the groove with
little play. '




2 OBJECTS AND SUWWARY OF THE | NVENTI ON An object of the present
I nvention is to provide a disk changer/player that overcones the

di sadvant ages of the prior art and allows for snooth transport of disks

bet ween gui des. Anot her object of certain enbodi nents of the present
I nvention is to provide a disk changer/player that transports disk by their
edges and inserts disks snmobothly into a storage guide w thout suffering any
bi ndi ng due to slight msalignment between the storage slot and the disk
transport nechani sm Still another object of certain enbodi nents of the
present invention is to provide a diskchanger/player that nmaintains a disk
orientation despite a nonent generated by a di sk position detecting nenber
bei ng urged OBIEGHIS AND FGMMARY OF BHEINVENTIONK changer enpl oys two

di sk gui des that support a disk by its edge. A first guide has a revol ving
belt that frictionally engages the disk edge to roll it on a second..guide..
The edge fits int | T ' ccess is
defined by two op%%?ib gﬁgﬂl ip?}%seéﬂﬁy %@gﬁgﬁg}%ﬁdgﬁgﬁk%n%ﬁgﬁglaiﬁg has a
resilient suhétacesrc@nek sheadisadvantapese dfithé weon drhanduildes fobrsaugith an
aperture guarded by ?i%l -g‘o t hat o#)ens outwardly and cl oses to prevent

i npr oper i nSEANSPYH obdisls betweekgnidesan  urged by a spring, closes on the

di sk, riding al ongpdtier Sijeds PULARRCemHdIRABRS O kY pASRGhRABEN ke T ap
falls off the trailing portion to register p03|t|%n or position encodi ng.
The shape ofprovide medisk changesplayacthabfradsherts diskriy teisleddges ael agemesponds to

the position,qf the disk along a line of transport. Three transport zones
are defi _ned.d‘ﬁﬁ TRRetRly, Wto Z"oﬂg‘:agil%'é‘gsfv@%“tt Mpqﬁgé&ﬁ brdigedes te, he
surface i's SligRPUnfsQliiid? bhveth Sthea SRk sidieaflt! Mk NGiskU i AGRPPPOSI te

t he

mechanism.

Still another object of certain embodiments of the present invention
is to provide a disk changer/player that maintains a disk orientation despite
a moment generated by a disk position detecting member being urged against
the disk.

Briefly, a disk (':hénger employs two disk guides that support a disk
by its edge. A first guide has a revolving belt that frictionally engages the
disk edge to roll it on a second guide. The edge fits into a channel of the
second guide. The channel’s access is defined by two opposing guiding
surfaces. The channel’s blind end has a resilient surface. Disks are inserted .-
bétween the guides through an aperture guarded by a flap that opens
outwardly and closes to prevent improper insertion of disks. The flap, urged
by a spring, closes on the disk, riding along the back surface. A controller
detects when the flap falls off the trailing portion to register position for
position encoding. The shape of the resilient surface of the second disk guide

corresponds to the position of the disk -along a line of transport. Three
transport zones are defined. In the first zone, closest to the insertion aperture,

the surface is sloped to press the disk against the guiding surface opﬁosite the

Ao



flap to resist the nonent generated by the pressure of the flap on the back
of the disk. In the second zone. followi ng the point at which the flap has
fallen off the trailing edge, the surface is sloped to press the disk

agai nst the opposite guiding surface. In the third zone, the surface is
vertical to allowthe disk to pitch to an extent all owed by the spacing of
the guiding surfaces,to align itself with a storage slot. Accor di ng
to an enbodi nrent of the present invention, a disk transfer device, for
transporting, in a direction of travel, a recorded di sk having a back
surface, a recorded surface, and an edge surface, conprises a first guide
having a first surface oriented to engage the edge surface at a first

portion of thg BdesstSHE (AGBent pehBERADWOIHdfeRBN TR FHFONthebidace
oriented to er{gggée%_t he edge surface at” a second portion of the edge surface
i

subst anti al [of i thehsecond gong dlotlpwingothet printedigwhishrthadlp base fir st

i de havi t i d ns for uragi t he i sk agai nst
Phe at | oasdafth o i clRe e o Hitel 5 wRR B e o6 BkChenliE B2 g euch
that the di sispésitelgidiagl stifal h de dafd AnE, Bkistifhad isRriical & dledv iR the

direction of travel K a disk storage magazine, the disk storage nmagazi ne
havi ng at | diskttodritchde snaytengallened by ithmspariagif: the eniding sufaces. e gui de, to

gui de the di he. tJ d second di sk guides into the disk storage
magazi ne, tﬁgé’b?‘éﬁ%ﬁ‘n‘bgﬂé’ﬁ%e@by the storage guide after a position of

initial engagenemccuididy tohen ehbodimentoss e présb@ iwa@ion! ardiskr @ddgrhavi ng
means for reducing a force of urging, as_the disk is transported through
the positi ofedfe:s Ror trasspaHpg gidng directionr phiyavels paneqsded idisk baving mhe fir st

and second, Shal g e oNBs tle, PEPSRCIAS. HRSHERY B flpt |0 e

freer to align i e storage o anot her

enbodi ment bévihpa fisesefice orivsed toengage diesddge rsarfadectit Difixst portioarof
d disk with a recorded surface, a back surface
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the edge surface at a second portion of the edge surface substantially opposite
the first portion of the edge surface, the first guide having at least one guide
surface, means for urging the disk against the at least one guide surface, the
at least one guide surface being such that the disk is forced toward a defined
orientation relative to the direction of travel, a disk storage magazine, the disk
storage magazine having at least one storage guide, alignable with the first
disk guide, to guide the disk from the first and second disk guides into the
disk storage magazine, the disk being guided by the storage guide after a
position of initial engagement with the storage guide, the means for urging
having means for reducing a force of urging, as the disk is transported
through the position of initial engégement, during a transporting from the first
and second disk guides toward the storage guide, whereby tﬁe disk is made
freer to align itself with the storage guide. - '

According to another embodiment of the present inventioﬁ. a disk
transfer device for transporting a recorded disk with a recorded surface, a

back surface opposite the recorded surface, and an edge surface running



4 ~ around a perineter of the disk, conprises a first |ongitudinal guide
having a first surface oriented to engage the edge surface at a first
portion of the edge surface, a second |ongitudinal guide having a second
surface oriented to engage the edge surface at a second portion of the
edge surface opposite the first portion of the edges surface. the first

| ongi tudi nal guide having a guide surface parallel to a direction of
travel of the disk, the guide surface also being parallel to the recorded
surface and a resilient elenment attached to the first |ongitudinal guide
positioned to urge one of the recorded*surface and the back surface

agai nst the guide surface, a third guide to which the disk is transferred
fromthe firaousthg resEsiiy af dhe diskasamprisgs e fust longigudingl rgnidpubhasing bei ng

substanti al | | W 3t f i i l.de, ~1,he resilient
el enent. bei ngr%ﬁapegqggeg#dtﬁaeﬁ%ef%é %égéogﬂﬁﬁé%g?gﬁ%\tg&ﬁg’} gﬁh‘c?ee Sihen. .t he .
di sk is trassfaee edetomimidnyiudinals guide rgivingdh nakoilisGi€adeOotiifted hbr d gui de,

whereby an enga eme%ig bet%ﬁeen t he gui de surface and the disk is one of
rel i nqui shed®BERae heasge cecdinhpacapd podigntaihe edge surfaee ioppesitebthed to tilt

and t hereby PO #1[.}3 ' ' t third guide is
i nperfectly gﬁ?gﬂ%@ W ttﬁé ¥g%e§ | r%% %%giés?%x%?tﬁxgﬂﬁgg}xgg.havmé a mﬂgcor ding to
still anot hesurfwbqeraiiehtto af ditdedoprofaent] of ventiskntheagils kuificnamert devi ce,

for transporé\%&g a ﬂi sk, with an edge and recorded and back surfaces, along
a path of tr paragighto; the geco ¢e apd piresikieny gleraent |aitaghed tocdBenect ed to
the chassi s, Mt iddeBudilal stEHhed 1M ving a
first guide surf(%(g:e par af | eﬁﬁ%og{%g t%gﬁ% @P%E%%F?gdgﬁgﬁ 2?drgg'ﬁdgtg|é1de surface
defining, atbdckaswfapaaghipst thefguide sweifabe, afthind muidess whicl He dishrigel , a
second gui de_el enent .havi.ng.a. second guide surface that is. inperfectly

al i gnabl e vmtfﬂ‘s%gf frpay, thg, fiest and e i‘l&’gﬁu&ﬁélt guides WhPs‘i“rénﬂnéécond gui de
surfaces |i epdifb dhbsti AMgRAIS with [HRSfilst : loriel '

edge- engagi n Iggur‘fag:e Iglgi ni-ng a“lroll I nd g}nstiqo gl{taﬁgggﬁgir/l&r?’elﬁ}@tr Siel{e?lirst :

edge- engagi réemcmflmng shaped such that a force of the urging is reduced when the disk

is transferred from the first longitudinal guide to the third guide, whereby an
engagement between the guide surface and the disk is one of relinquished and
made’ more compliant, so that the disk is enabled to tilt and thereby pass
smoqthly to the third guide when the third guide is imperfectly aligned with
the first longitudinal guide. '
According to still another embodimen£ of the present invention, a disk
transport device, for transporting a disk, with an edge and recorded and back
surfaces, along a path of travel, comprises a chassis, a ﬁrst. gﬁide element,
connected to the chassis, with a-channel aligned with the path, the channel
having a first guide surface parallel to the path of travel, the first guide
surface defining, at least partly, a first side of an access of the channei,' a
second guide element having a second guide surface that is imperfectly
alignable with the first guide surface such that the first and second guide
surfaces lie in diffqrent planes, a resilient member with a first edge-engaging

surface defining a blind end of the channel, the first edge-engaging surface



5 bei ng shaped to urge one of the recorded and back surfaces agai nst the
first guide surface as the disk is transported along a first portion of
the path, whereby the disk's orientation is nmaintained parallel to the
gui de surface the first edge-engagi ng surface being shaped to ease a
force of urging generated by the first edge-engagi ng surface at a second
portion of the path coinciding with a position of the disk at which the
di sk engaged with the first guide surface begins to engage the second

gui de surface, whereby the disk is made nore free to pivot and is thereby
enabled to align itself with the seco gui de surface. Accordi ng
to still another enbodi nent of the present invention, a disk transport
devi ce, co is i i it i SUppost surfa sitioned to
engage andnprr%\l/lz% @a@é’%é‘%g‘ﬁ&&a"? &i eé%sf?mg%%dt ‘If‘f/dt bsz#eS% LR agéurgsﬁglbq?grséui de with
a first gui dpideisoeine subist diskiialthansyuated| di8hg taofist nReRdAISH RaIphace~of .the .
di sk and positioned tg engage one of the recorded surface and a back
surface of tYeereh%te ‘§Skt hPrehigiongs maintpiaed eerallel o the maitlevsiurface.tbe second
gui de, posi t4g (o) e e copded surface and the back
surface of t Igpg(?gs? k&\%ﬁéﬁg% gléﬁl%l gﬁﬂ‘?gﬁ r étgtgﬁés%taeg)rgﬁ gﬁg]rgg%gqqerzg?& gui de -
beyond a tr drysthtifirst qigerhgading gudadeait seéorld' pRrEEROF tRf pdthRolikc/lingt Whi ch

t he di sk 'beqi@gg to en agfe t he thi rd_qui de, the second guide having an

urgi ng surfa Po?‘?ﬁtﬁ’g‘ ther disk ghghich therisl sogagerlywigh dbe &rsttguide 0 and

substanti al | ; e e sut.f.ace of the disk,
the first gusi)ér e hg?ﬁtlﬁgg&n%%ﬁg@%Ssggornéi:’%%&a%&gaﬁé’e&g%gEﬁéhed‘?‘gkk 'Saxé‘ﬁ $ist the
ur gi ng sur f aseredfet tb pivapendis therey ehabletl fkalign itselflwit] GBGeédi@ Af@e agai nst

t he urgi ng surface, whereby one of. the recorded surface and a back surface
is urged agd ®the guide surface, the second gui de having a

| ow ur gi ng-force gupf " | 4/ i sk approaches the
transition point, the S Qg{)ﬁogfég%pﬁ)?ﬂgnehpg?F]héa"@gérl{xg@gze%&no at(ﬁ%
' transport device, comprises a first guide with a first support surface

positioned to engagé and movably support, at least partly, the disk, a second
guide with a first guide surface substantially parallel to a recorded surface of
the disk and positioned to engage one of the recorded surface and, a back
surface of the disk, a third guide, imperfectly aligned with the second guide,
positioned to engage the one of the recorded surface and the back sirface of
‘the disk when the disk is transported aiong the first guide beyond a transition
point along a path of transport of the disk at which the disk begiﬁs to engage
the third guide, the second guide having an urging surface forming a first
ax;gle, substantially greater than 0 and substantially less than 90 degrees, with -
the recorded surface of the disk, the first guide having means for urging an
edge of the disk against the urging surface and for permitting the disk to roll
along the edge against the urging surface, whereby one of the recorded
surface and a back.surface is urged against the guide surface, the second
guide having a low-urging-force surface positioned such that, when the disk

approaches the transition point, the disk rolls off the urging surface onto the



6 lowurging force surface and the | ow urging-force surface formng a
second angl e substantially greater than the first angle. Accor di ng
to still another enbodi nent of the present invention, a disk transport
device, conprises a first guide with a first support surface positioned to
engage and novably support, at least partly, the disk. a second guide with
a first guide surface substantially parallel to a recorded surface of the
di sk and positioned to engage one of the recorded surface and a back
surfaee of the disk, a third guide, inperfectly aligned with the second
~guide, positioned to engage the one of ¢ he recorded surface and the back
surface of the disk when the disk is transported along the first guide
beyond a tr al@ilukging [foiceisupth@shdtiRIbW-1@EinkfaRe PRikfac® Forkdigy disskond he
transition point being a point at which the disk just begins to engage the
third gui de, angle sybgainllyugrgachtanribe frst@sglei ent urging surface pesitioned
to urge one of the.r f . . b nst £ he gui de
surface with a fi?%?8%@%?ﬁg“§%%?§g§fﬁ@gﬁggﬁﬁékg%ﬁ¥%%gF%%gﬁgﬂb%éﬁgiive to
urge the di skanseit alepiee! icompeibest e Mgt uideheitht hafiritheugpoansiithen regi ons
so that, when the di sk approaches the transition point, the first urging
force i s onePefitioead; {ocgngas andagvaldy supRers @t {agsk partli. e diski 8 speandi tted to
tilt nore eas] . i k1S ] ' i | .Sske passes

t hrough t he ??@%s‘%ﬁ g# r%%u!rﬁe. Qrfacg"'sﬁﬁ} CQ%}%%%H?%%S{&IC_ gélgﬁﬁﬁel‘%e (gfrrbodi ment
of the presetie diskamti positicaed its lenpigensmo bf tROredorded esutfate ahdnshgkt i ng a
disk, with an edge, a recorded surface, and a_back surface opposite the
recor ded sur seéase afitbendisk. p fifed gwide impsriestbnaligned with the sseend gwideof t he
devi ce, conpr,i fd LS e ' ' pported
I n the devi cgbﬁﬁ 5 df tlrorésngg%dg% @?}gﬁ%?&aﬁeggﬁﬁ% %gil ﬁlg%}aglrpé?#%a‘?\f; for
engagi ng a f thesdisipohtn oire dikk isteanspigreed dlbsy the dandnddes keyond nstraisitpul de

i ncl udi ng second peans for engagi ng_a second gortlon of the edge and neans

for urging tReintdlogpg apath of dsAspog okthe disks s raptISPYIBLBSIAG @ BUOY hat t he
at which the disk just begins to engage the third guide, the second guide

having a resilient urging surface positioned to urge one of the recorded
surface and a back surface against the guide surface with a first urging force,
the urging surface being operative to urge the disk over a portion of the path
other than the transition regions so that, when the disk approaches the
transition point, the first urging force is one of relinquished and reduced so
that the disk is permitted to tilt more easily to align itself with the third guide
as the disk passes through the transition point.

” According to still another embodiment of the present invention. a disk
transporting device for transporting a disk, with an edge, a recorded surface,
and a back surface opposite the recorded surface, from an insertion position

- to a first position of the device, comprises first and second disk transfer
guides movably supported in the device, the first disk transfer guide including
first means for engaging a first portion of the edge, the second disk transfer
guide including second means for engaging a second portion of the edge and

means for urging the first and second disk transfer guides together so that the



7 disk can be supported therebetween, at |east one of the first and second
di sk transfer guides including drive neans for noving the disk along the
first and second disk transfer guides, one of the first and second di sk

gui des having an urging surface and a guiding surface, the urging surface
having a sl oped portion positioned to engage the edge at a corner thereof,
the sl oped portion being oriented to urge the disk toward the other of the
first and second di sk guides and al so urge one of the recorded and back
surfaces agai nst the guide surface with a first force of urging, a storage
guide at the first position having a stlorage guiding surface to guide the
disk at the first position. the urging surface having a transition surface
portion, coi déskatancbeuppoded theraborwesh, at Ipast lonobof theafiest and s¢dvaddliskk to t he
first position where the disk initially. engages,the storage guide and the
transition s%ﬂf“?’ﬁ%%@ﬁ fn(?ﬁldg‘lg friveomeais g “g’ﬁg‘& the Sl‘tah%“gdﬁ’é?kf%is%a‘iﬁr ged . .

agai nst the gedode ditk trafdebhiles oheCUTMHe Figdt GRdtRBdnd Bisk PudeshaRiddhe first
force, whereby the disk is permtted to tilt to align itself wth the
storage gui depgrsingfsaeface and a guiding surfaseetheangingt susfaco bpdog 9, slopett ur es and

advant ages of nt .Jnvention will, becone.a rent, fromthe foll ow ng
descri ption P 8%?1)%1 Jﬁd’sggo%e% r%éteﬁg‘%evxtﬁ? ﬁ&\éeh%t aa%?fB?Fp%lﬁ{}gﬁgtﬁa Pg)\ﬁe%&?fnqnn whi ch

|'i ke ref er engeinglorhtddStod@ge @Radiek tdieard AN ok BE tHeSfirst aRRbRon®EHERI PTI ON OF
THE DRAW NGS Fig. 1 is an exploded view of a chassis structure of

a di sk chang@&pidss ayd plsadegs ennef the regerdadnandi bask tsudfaces iagainsty batguide

Fig. 2 is an j f er ort..and.di.sk-support i n

02 L AR 1250 oS ATRETs SRR e B SRR
a storage guiding surface to guide the disk at the first position, the urging

ol

surface having a transition surface portion, coinciding with a portion of a path
of trave] of the disk to the first position where the disk initially engages the
storage guide and the transition surface portion being oriented such that the
disk is urged against the guide surface with a second force that is less than
the first force, whereby the disk is permitted to tilt to align itself with the
storage guiding surface, . ’

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

numerals designate the same elements.

-

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded view of a chassis structure of a disk
changer/player according to an embodiment of the invention.
Fig. 2 is an exploded view of clamper support and disk-supporting

mechanisms that are carried on a loading chassis 100.



8 Fig. 3 is an exploded view of a drive-side disk guide 1002 and

associ at ed nechani sns. Fig. 4 is an expl oded view of a fixed-side
di sk gui de 1003. Fig. 5is a schematic cross-section view of
drive-side di sk guide 1002. Fig. 6 is a schematic cross-section at
a zone Al of fixed-side disk guide 10083. Fig. 7 is a schematic plan
cross-section view of drive-side disk guide 1002.- Fig. 8is a
schematic plan cross-section view of fixed-side disk guide 1003. Fi g.
9 is an exploded view of a pulley drive mechanism 1004 that drives
drive-side disk guide 1002. Fig8 10 is a plan-view of the

changer/ pl ayer 1000 showi ng di sk transfer nmechanism 1001 in a

di sk-recei ving po¥ig.i dris RaSexploded view oFiddritdside disP!nde/ 11600 Ofnd
changer/ pl ayer 100Q showing a disk in a |l oading start position P1.
Fig. 12 is a{paatedi @eehgnistanger/ pl ayer 1000 showi ng t he di sk in -Loading -

ref erence position; ; T o aNG St oc ition P4.
Fig. 13 is a pl an?ﬁ?ﬁsﬁla%@&?géﬁgﬁg%gg%ﬁégﬁé% glrsrgfgﬁi% f@%an open position

PCS. 3. Fi gFigl4 is a schematio -cYossWedfonCHew @ dtivk aiderdiiOpRide howe.ng ej ect
position P5. . Fig. 15 is an exploded view of an optical mechanism
1006. Fig. F'.EBd ¥ 3 chematis gerassoseaiipropt arzosptAt &f finediside diskel evat or
mechani sm 10%§dgq@0§_oadi ng pl ate open/cl ose nechani sm 1005. Fig. 17
is a side-view of optical mechani sm 1006 and UD cam 82 in a position
DOWN- 2. Fig. 7 is a schematic plan cross-section view of drive-side disk guide

1002.—

Fig. 8 is a schematic plan cross-section view of fixed-side disk guide
1003. '

Fig. 9 is an exploded view of a pulley drive mechanism 1004 that
drives drive-side disk guide 1002.

Fig. 10 is a plan-view of the changer/player 1000 showing disk
transfer mechanism 1001 in a disk-receiving position POS. 1.

Fig. 11 is a plan-view of changet/player 1000 showing a disk in a
loading start position P1. _ -

Fig. 12 is a plan-view of ch;zngerlplayer 1000 showing the b_lisk in
loading reference position P2, playback position P3, and stock position P4.

. Fig. 13 is a plan-view of disk transfer mechanism 1001 in an open

position POS.3.

Fig. 14 is a plan-view of chénger/player 1000 showing eject position
Ps. _

Fig. 15 is an exploded view of an optical mechanism 1006.

Fig. 16 is an exploded view of an optical mechanism -elevator
mechanism 1008 and loading plate open/close mechanism 1005.

Fig. 17 is a side-view of optical mechanism 1006 and UD cam 82 in
a position DOWN-2.



9 Fig. 18 is a side-view of optical nmechani sm 1006 and UD cam 82 in

position DOAN- 1. Fig. 19 is a side-view of optical nmechani sm 1006
and UD cam 82 in position UP-1. Fig. 20 is a side-view of optical
mechani sm 1006 and UD cam 82 in position UP-2. Fig. 21 is a

pl an-vi ew of | oading plate cam 186 and UD cam 82 in position DOAN- 2.
Fig. 22 is a plan-view of |oading plate cam 186 and UD cam 82 in position

DOMN- 1. - Fig. 23 is a plan-view of |oading plate cam 186 and UD cam 82
in position UP-1 when no disk is present. Fig. 24 is a plan-view of

| oadi ng plate cam 186 and UD cam 82 i P position UP-1 when a disk is
present. Fig. 25 is a plan-view of |oading plate cam 186 and UD cam
82 in position UFFig. 18 is a sidefigyw o2 Gplical arechatidrn did6\andViUDfcaih@2 S r uct ur es
of stocker 1011 anﬂ cker el evator nechani sm 1012. Figs. 27(A) is
a rear vi ew RSEPNSPOWRL-pody 41. Figs. 27(B) is a plan view-of a

stocker Dbody 41. xgol9ls g'sﬂé-v]ge%ygg)g l?ne% 'ﬁsnﬁ IQ)WG%fndaUﬁ}:ﬂﬁkggé%Ody 41.

Figs. 27(D) is a front view of a st is a
pl an vi ew ofp(mtmdUE-Irrerrber 51 A Fig. 28(B and D) are left and

right side views nber, 51A 28(,C) is a front view of
a \g/]ved ge nenber 5 l%g\ S‘O isa gl%e-r\rr?ew of optlcai mechanism 1%06 angi [)JD cam 82 in

position UP-2.

Fig. 21 is a plan-view of loading plate cam 186 and UD cam 82 in
position DOWN-2,

Fig. 22 is a plan-view of loading plate cam 186 and UD cam 82 in
position DOWN-1.

Eig. 23 is a plan-view of loading plate cam 186 and UD cam 82 in
position UP-1 when no disk is present.

Fig. 24 is a plan-view of loading plate cam 186 and UD cam 82 in
position UP-1 when a disk is present.

Fig. 25 is a pIan-vxew of loading plate cam 186 and UD cam 82 in
position UP-2.

Fig. 26 is an exploded view of the structures of stocker 1011 and
stocker elevator mechanism 1012, '
Figs. 27(A) is a rear view of a stocker body 41.

Figs. 27(B) is a plan view of a stocker body 41.

Figs. 27(C) is a side view of a stocker body 41.

Figs. 27(D) is a front view of a stocker body 41.

Fig. 28(A) is a plan view of a wedge member 51A.

Fig. 28(B and D) are left and right side views of a wedge member
51A.

Fig. 28(C) is a front view of a wedge member S1A.



10 Fig. 29 is a plan-view of stocker body 41 with wedge nenbers 5

1A, 51 B showi ng disks stored within the stocker. Fig. 30 is a
section view taken along section line AAAin Fig. 29. Fig. 31 is an
expl oded view of a disk | ock nechani sm 1013. Fig. 32 is a plan-view

of disk | ock nechanism 1013 and UD cans 197 and 82 in position DOMNN 2.
Fig. 33 is a plan-view of disk |ock nechani sm 1013 and UD cans 197 and 82
in position DOAN-1 . Fig. 34 is a plan-view of disk |ock mechani sm
1013 and UD cans 197 and 82 in position UP-1. - Fig. 35 is a plan-view
of disk |l ock nechani sm 1013 and UD canggl97 and 82 in position UP-2.

Fig. 36 is a schematic cross-section view of a | ock sleeve 62 of disk |ock
mechani sm 1013 in Ffie 2baek ﬁ%ﬁi&\&v%fs?d%ﬂextBtﬁltysip%ﬁrwédgelqﬁéh&é@%IEQS( 1).
Fig. 37 is a schematic cross-section view of |ock sleeve 62 in the unlock
position and §HB shewisigedisksnstorediwithom tiROSodKer. Fig. 38 is a schematic.

oross-sect1 00t ool b4 GRSk UG hETb R ALR BB, 100K

| ock sl eeve 62 in Fige3unt aslexpiogéd vRW sl disREo& aekRinidnd 109Si tion POS(4).
Fig. 40 is an exploded view of a disk insertion error prevention mechani sm

1014. Fi g. Hie. B3 ishplesyyieyd efidisk bogk atiechandsror1 0dpand 8/ semsd®hani sm
1015. | | Sp: ic cross-section view of door open/close
mechani sm 101@%%%%5533%%“ I'n Position DONN-2. Fig. 43 is a

schemati c cross- seEigl 85 isi plah-Gievd 6PdisIo RRR nfdcR&AsHEION3ah8 U3 0das a9l UD cam
82 1n positl OgndD-i?ZNi\rI; le')sition DOWN-1.
Fig. 34 is a plan-view of disk lock mechanism 1013 and UD cams 197
and 82 in position. UP-1.
- Fig. 35 is a plan-view of disk lock mechanism 1013 and UD cams 197
and 82 in position UP-2.
Fig. 36 is a schematic cross-section view of a lock sleeve 62 of disk
lock mechanism 1013 in the lock position and the stocker in position POS(1).
Fig. 37 is a schematic cross-section view of lock sleeve 62 in the
unlock position and the stocker in position POS(1).
' Fig. 38 is a schematic cross-section view of lock sleeve 62 in the lock
position and the stocker in position POS(4).
Fig. 39 is a schematic cross-section view of lock sleeve 62 in the
“unlock position and the stocker in position POS(4).
Fig. 40 is- an exploded view of a disk insertion error prevention
mechanism 1014.
Fig. 41 is an exploded view of a door open/close mechanism 1015.
Fig. 42 is a schematic cross-section view of door openfclose
mechanism 1015 and UD cam 82 in position DOWN-2.
Fig. 43 is a schematic cross-section view of door open/close

mechanism 1015 and UD cam 82 in position DOWN-1,



Fig. 44 is a schematic cross-section view of door open/close nmechani sm

1015 and UD cam 82 in position UP-1. . Fig. 45 is a schematic
cross-section view of door open/close nmechani sm 1015 and UD cam 82 in
position UP-2. Fig. 46 is a timng chart show ng the operating nodes
of the other nechanisns that nove in tandemw th the open/cl ose position of
| oadi ng plates 104 and 140. - Fig. 47 is atimng chart show ng the
operating nodes of the other mechanisnms that nove in tandemw th the
position of UD canms 197 and 82. Fig. 48 is a block diagramof a
control circuit 1016 of disk changer/ piayer 1000. Fig. 49 is a

fl owchart showi ng a nain routine executed by controller 300. Fig. 50
is a flowhart shqugng4a il tsekumtc %1&§§€&Féﬁr@1e1@of—%& open/cloé' g. 51lis
a flowchart show ng anot her portion of procedure JOB L Fig. 52 is
a flowchart StmhﬁmgnaIQiéranddchﬂana%nmpmreU\PGB EJ ECT Fi g---53 is a
fl omchart show ng notg port on . of Froc C%JEFT felosa 9: 54 is
a flowchart ShOWI tﬁser 68 T § Sﬁ?%c gﬂu éevf‘l EITOpe"COSe Fig. 55
is a flomharﬁecﬁm&mnmgr\g{dt@nd@g{gzw p&itic opesiure JOB EJECT. Fig.

56 is a flowchart showi ng anot her port| on of procedure JOB EJECT.
Fig. 57 is a flowdhgar46 shawiming shaot ishowipgrtbe epesting rivedasuefethe GBhELI ECT.

mechanisms that move in tandem with the open/close position of loading
plates 104 and 140. '
— Fig. 47 is a timing chart showing the operating modes of the other

mechanisms that move in tandem with the position of UD cams 197 and 82.

Fig. 48 is a block diagram of a control circuit 1016 of disk
changer/player 1000.

Fig. 49 is a flowchart showing a main routine executed by controller
300.

Fig. 50 is a flowchart showing a portion of a procedure JOB LOAD.

lFig. 51 is a flowchart showing another portion of procedure  JOB
LOAD.

Fig. 52 is a flowchart showing a portion of a procedure JOB EJECT.

Fig. 53 is a flowchart showing another portion of procedure JOB
EJECT.
; Fig. 54 is a flowchart showing another portion of procedure JOB
EJECT.

Fig. 55 is a flowchart showing another portion. of procedure JOB
EJECT.

Fig. 56 is a flowchart showing another portion of procedure JOB
EJECT.

Fig. 57 is a flowchart showing another portion of procedure JOB
EJECT.



12 Fig. 58 is a flowhart show ng another portion of procedure JOB

EJECT. Fig. 59 is a flowhart show ng a portion of a procedure JOB
PLAY. Fig. 60 is a flowhart show ng another portion of procedure
JOB PLAY. Fig. 61 is a flowhart show ng another portion of
procedure JOB PLAY. - Fig. 62 is a flowhart show ng anot her portion of
procedure JOB PLAY. Fig. 63 is a flowhart show ng another portion
of procedure JOB PLAY. Fig. 64 is a flowhart show ng anot her
portion of procedure JOB PLAY. Fig. 65 is a flowhart showi ng a
procedure JOB STAND- BY. Fig. 66yhs a flowchart showi ng a procedure
JOB D- CLCSE. Fig. 67 is a plan-view of a disk position regulating

mechani sm 1017 wi tf t . i N dj, sk i g@ﬁj’ tion.
Fig. 68 is a per sp@gt ?gelg%?ﬁug?%i%é@%gsﬁﬁeﬁ ?"Z‘E‘ﬁ a i%gé@g%am sm 1017
with the | oadEFBLTl ates in the di sk supporting position. Fi-g: 69 is

AT S e s A
b T o Py
Fig. 71 is a RlLAN:view of disk position regulating nechanism 101 7 in a
retracted position.alih LNe fonahart Shbwing SSotier portion ‘af procedufe JOB O™
PLAY. '
~ Fig. 62 is a flowchart showing another portion of procedure JOB
PLAY.
Fig. 63 is a flowchart showing another portion of procedure JOB
PLAY.
Fig. 64 is a flowchart showing another portion of procedure JOB
PLAY.
Fig. 65 is a flowchart showing a procedure JOB STAND-BY.
Fig. 66 is a flowchart showing a procedure JOB D-CLOSE.
Fig. 67 is a plan-view of a disk position regulating mechanism 1017
with the loading plates in the disk supporting position.
Fig. 68 is a perspective view of disk position regulating mechanism
1017 with the loading plates in the disk supporting position.
Fig. 69 is a plan-view of disk position regulating mechanism 1017 in
the retracted position with the loading plates in the disk open position.
Fig. 70 is a perspective view of disk position regulating mechanism
1017 in the retracted position with the loading plates in the disk open
position.
Fig. 71 is a plan-view of disk position regulating mechanism 1017 in

a retracted position with the loading plates in the disk open position.



13 Fig. 72 is a perspective view of disk position regul ating
mechani sm 1017 in the retracted position with the | oading plates in the

di sk open position. Fig. 73 is a schematic cross-section view of
gui de sleeve 6 and | ock sleeve 62 in the unlock position when they are
m sal i gned. Fig. 74 is a schematic cross-section view of guide

sleeve 6 and | ock sleeve 62 in the | ock position when they are m saligned.
Fig. 75 is a schematic cross-section view of guide sleeve 6 and stocker
body 41 in upward notion when they are m saligned. Fig. 76 is a
schematic cross-section view of a prigy art device show ng guide sleeve 6
and | ock sleeve 62 in the unlock position when they are m saligned.

Fig. 77 is a sch tA4C:.C. - i i ol g Lee show ng
quide sl cove 6 anil ol S PERAREL v K Bk diqoRicR toBbaRhg e e
m sal i gned. 1017 in thei grtradi8d i gositionC hétrathecloadingsplatest inothevdsiv ofera -pr.i or art
devi ce show ng _.gui de sl eeve 6 and stocker body 41 in upward noti on when
they are ni ®a9Hghed. Fig. 79 is a schematic cross-section view

oY e e Siigu AGRai o sRned RLERATYARRS ik LS
1003 cut acslesee 62 [imrﬂfd omlocln pagitken Aden they are misaligned. ?
Fig. 74 is a schematic cross-section view of guide sleeve 6 and lock
sleeve 62 in the lock position when they are misaligned.
“Fig. 75 is a schematic cross-section view of guide sleeve 6 and stocker
body 41 in upward motion when they are misaligned.
Fig. 76 is a schematic cross-section view of prior art device showing
guide sleeve 6 and lock sleeve 62 in the unlock position when they are
misaligned.
Fig. 77 is a schematic cross-section view of a prior art device showing
guide sleeve 6 and lock sleeve 62 in the lock position when they are
misaligned.
Fig. 78 is a schematic cross-section view of a prior art device showing
guide sleeve 6 and stocker body 41 in upward motion when they are
misaligned. _
Fig. 79 is a schematic cross-section view of fixed-side disk guide 1003
cut across a portion in zone A2.

Fig. 80 is a schematic perpendicular cross-section view of fixed-side

disk guide 1003 cut across a portion in zone A3.



14 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS A di sk transport
mechanism simlar in many respects to the present invention, is described
in US. Patent Application Ser. No. 08/644,718, the entirety of which is

i ncorporated herein by reference. Referring to Fig. 1, a disk
changer/ pl ayer that uses a stocker capable of selectively playing back one
of a plurality of disks stored in a stocker (not shown in Fig. 1). D sks
(CD-ROVs) are inserted froma disk insertion aperture 1A and stored in a-
stocker inside a housing conprising a top cover 3, a main chassis 20. a
front chassis 2, and a bottom cover 4.14To al |l ow changer/pl ayer 1000 to be
mounted internally in a conputer unit, the outer dinensions conply with the

standard per DETATUED iDESCRIBTION/ OF PREFEﬂIiElbeEMFO%HfIENﬁFWr (Hx Wx D

di mensions of 41.5 x 146 x 208 m). Chassi s oadi ng chassis 100

Is affixed attached to the top of main chassis 20 and serves as an internal
fixture. Front chgsgi ' lxed to.the front of I n ¢ghassis 20. A
front panel | is gt(ﬁglgﬁeégépt%gﬁ%gé&f?’sis H"gfmflp?}hvt reéﬂ%?ﬁqsﬁ‘f. PeFH cover 3

and bot t om ciaveitioh, 4§ destribad &l LS. PABRT ASSIRkaBA SeRVIBS. G9GH, Pfg, MRL N chassis
20, respectively. Disks are inserted through a disk insertion aperture 1A

in front parratiraty qf which s écorpowatech derein by teferences RiferringviarFigt hea cent er
Lt e S B o SRR S i B 55 S e
one of a plurality. of disks stored in a stocker (not shown in Fig. 1). Disks
(CD-ROMs) are inserted from a disk insertion aperture 1A and stored in a~
stocker inside a housing comprising a top cover 3, a main chassis 20, a front
chassis 2, and a bo‘ttor_n cover 4. To allow changer/player 1000 to be mounted
internally in a computer unit, the outer dimensions comply with the standard
peripheral size; the 5-1/4 inch half-height form factor (H x W x D

dimensions of 41.5 x 146 x 208 mm).

Chassis

A loading chassis 100 is affixed attached to the top of main chassis
20 and serves as an internal fixture. Front chassis 2 is affixed to the front of
main chassis 20. A front panel 1 is attached to the outside of front chassis 2.
Top cover 3 and bottom cover 4 are mounted on upper end and lower ends
of main chassis 20, respectively. Disks are inserted through a disk inseftion
aperture 1A in front panel 1. Disk insertion aperture 1A is wider toward the
center than at the edges to prevent damage to the recording surface of the

disk during insertion and removal of the disk.



15 D sk transfer nechani sm Referring to Figs. 2 through 8, a disk
transfer nmechani sm 1001 enploys a drive-side disk guide 1002, on a |eft

si de of changer/player 1000 and a fixed-side disk guide 1003 on a right of
t he changer/player 1000. Disk transfer nmechanism 1001 is novably affixed
to the bottomof |oading chassis 100 by guides and guide pins that permt
only left and right novenent. Drive-side disk guide 1002 and fi xed-si de

di sk gui de 1003 converge on a disk D, engaging its edge at opposite
points, to support and nove disk D wthin changer/player 1000 after disk D
is inserted in disk insertion -apertures 1A An L-shaped | oadi ng

pl ate 104 supports drive-side disk guide 1002. Another L-shaped | oading

pl ate 140 sUupRRignsfdrineeiamis di sk gui de 1003. Loading collars 120A-120C,
attached to | oading plate 104, fit into gui de grooves 100A-100C i n | oadi ng
chassis 100, respBeferning \to Figspv2 dihmyghu8.deddisihumeakier meghpoism fl6011 oadi ng

late 104. L i || ar. 20D 120 tt aghgd. di | at 04, fit
Pito gui de oPaR2S = Bty id Bsk Fuikaliong b AIER Fide Ryt aness e viog, |
provi di ng guirdes fixeyiab| dsiopRao1b07 6k alr@ﬁﬁbﬁﬂxegﬂﬁﬁﬁr@g@er The¢ bRedi ng

plates 104 and 140 hang fromthe bottomof |oading c sis 100 and are.free
to nove, oveansfarimechanismalifd is mefvablyradfixddgiotthe bespe ofiloeding chassis  Racks

104A, 140A CJ .ed f | oadi | ates, 104 and 140. A
pi ni on gear a@B{’?:ﬁn"g&égg‘}f{ %ﬁ%?@ﬁs ggﬁ_tﬁ?é“‘fto%g?’ qgggéﬁo\“gll“oﬁ’d’i"ﬁ’@e’é‘hassi s 100,
engages bot fiaskide 14A ol 1000 adOnigidadé AR @ga@'x@%@%ﬁ%‘h@% 440 to nove

equal l'y in opposite directions. Loading plates 104 a re urged
t oget her by disk b, iengagieg .its edge at opplositet poiats, ite shppodi and praveeditR DS or ns

gener at ed by R sfierepayen 4600 188taigk Dl dneis in B4F faediost anesam ng chass <
100. is integupted by shutter
An L-shaped loading plate 104 supports drive-side disk guide 1002.
Another L-shaped loading plate 140 supports fixed-side disk guide 1003.
Loading cpllars 120A-120C, attached to loading plate 104, fit into guide
grooves 100A-100C in loading chassis 100, respectively, providing guided,
"movable support for loading plate 104. Loading collars 120D-120F, attached
to loading plate 104, fit into guide grooves 100D-100F in loading chassis
100, respectively, providing guided, movable support for loading plate 140.
Thus loading plates 104 and 140 hang from the bottom of loading chassis
100 and are.free to move, over a limited range, left and right, respectively.
Racks 104A, 140A are formed on facing edges of loading plates™ 104
and 140. A pinion gear 143 rotatably mounted on the lower face of loading
chassis 100, engages both racks 104A and 140A forcing loading plates 104
and 140 to move equally in opposite directions. Loading plates 104 and 140
are urged together by a spring 160.
A bent tab in loading plate 104 forms shutter piece 104B toward the
h mf"ront of changer/player 1000. A light beam generated by an optical sensor

163B on the lower surface of loading chassis 100. is interrupted by shutter



16 piece 104B when | oading plates 104 and 140 are in a substantially
converged position. An output fromoptical sensor 163B is identified as
signal Loading IN. Referring nmonentarily to Fig. 46, when a gap between a
timng belt 107 and a friction belt 142, supported on | oading plates 104
and 140, respectively, is 115.7 nmor greater, the signal goes high "H'.
Drive-side disk guide 1002 has an upper disk guide 121 of low friction
resin, such as Duracon. The | ower surface of upper disk guide 121 fornms an
upper half of a guide groove/channel 121'. Cuide groove/channel. 121
confines the edge of disk D, restrainilég .vertical notion of the left side
of disk D (see Fig. 5). The lower surface of upper di'sk guide 121 has a

sl oped surf ghieceldUB whet IdadingSplatest 0O ag BIO fa @l & sibstdntiakp Reaverg@l t he upper
surface Du of disk D. Sloped surface 121A runs a substantial part of the

length of | divgitioadmaputent Eom optigheenser dR31 s ilentifiad ansigaali Lepding surf ace
the end of "N Reletufl iiadddix 6 Fle, 40" yRbf e b p8MEE LHAMCOATANT  I°0 2

gui de gr oovehdhariagbn b 142, Bappdrivdesn 1balihg plategUiodangdridoyessdednelg] 121' is

defined by a another sloped surface 122A, al so inclined at a 45 degree
angl e with rédpddimmoor greaigh the signak gees bigh H".di sk D, which runs into a

ref erence hori zo f B ' 0 npek..121' has an
access defined b?@%ﬁ?ﬁ%e@%% &%OfBPaslﬁté?,ﬁb%gg%ka%%?Lﬁgrgfsetlﬁ aces of
upper and | drietiort resin, guthl @s Dhizdcoan Théd 2awerSsirfaee @f uppdrAdisk Guidel R land t he

ot her surfaces of upper d.l ower disk quides 121 and 122 Dbridgi ng surface
107A of ti mfﬂg%emtupmhﬁf oh aiide, Biopxe ety 1§fBP°f goRvelchasmiehonuous

surface defiphn ' At s o] zhannel 121" . -
Simlarly, Sll? r1 f g%%ﬂg%fggﬁgg%%bﬁgiﬁgbéﬁade ot§ e‘rgﬁls%p#lgggg H%f Mﬁgﬁg? di sk
gui de 122 brafdiiskn@® ¢seef Bige 51.0THe ddweri surface o luppd&0disk oguiden 12britasmious

surface def Is olpre]:g s%cé %\ﬁ& tﬁzitdfgrrgg at4lgedegree angle with respect to the upper

surface Du of disk D. Sloped surface 121A runs a substantial part of the

length of longitudinal axis of upper disk guide 121. A horizontal surface
121B of upper disk guide 121 forms one side of guide groove/channel 121’
at the end of sloped surface 121A. Lower disk guide 122 forms a lower half
of guide groove/channel 121°. The lower half of guide groove/channel 121°
is defined by a another sloped surface 122A, also inclined at a 45 degree
angle with respect to the upper surface Du of disk D, which runs into a
reference horizontal surface 122B. o
Guide groove/channel 121 has an access defined by surfaces 121A,
121B, 122A, 122B and other surfaces of upper and lower disk guides 121
and 122. Surfaces 121A and 121B and the other surfaces of upper énd lower
disk guides 121 and 122 bridging surface 107A of timing belt 107 with
horizontal surface 121B form a continuous surface defining the upper side of
the access of guide groove/channel 121°. Similarly, surfaces 122A and 122B
" "“and the other surfaces of lower disk guide 122 bridging surface 107A of

timing belt 107 form a continuous’ surface defining the lower side of the



17 access of guide groove/channel 121'. Cuide groove/channel 121' is
further defined by a blind end that includes bridging surface 107A of
timng belt 107. Cuide groove/channel 141' is further defined by a blind
end that includes sloped surface 142A of friction belt 142. The gap
bet ween gui ding surface 121B and reference horizontal surface 122Bis 1.5
mm which is slightly wider than the thickness of the disk (1.2 mm.

Hori zontal surfaces 121B and 122B engage the unrecorded portion of disk
upper surface Du and the | ower surface DI, respectively, restricting
vertical novenent of the left side of dizsk D Timng pull eys 106 and
108 are rotatably supported by shafts 105 and 109, respectively. Shafts 105

and 109 are peeéssi sinaddarodvpebarinel §Di'S Gifidd! pRRVe/Bhale DD feisl@ttheshal t 105
being toward the front and shaft 109 toward the rear. Timng belt 107 is

reeved over tdefined) by blipd endghainincludes bridging gutfader 1004 ofi timingt belt bl i nd end
of guide gro / e ' j,ves .a.di sk .ed De of dis | n gui de
gr oove/ channce&?bglgg‘ﬁ&gL ﬁé‘r?e}%’l’a%%qgg{i elslgﬂ’thﬁﬁs&égn?(ggqyr & ﬁll“H’g e\'Rgl ﬁlBatlZZC over
whi ch tim ng ibdldes1dpedl hutfise 1RRAtSffriotiog bkl 42.122C prevents i nward bow ng

of timng belt 107 (see Fig. 7). __ Referring nowto Fig. 9, a pulley
dri ve nechani sm 100% ga i guidipgpauiface 128 saddreferencepthorizag@A is -

secured at i a b r k t.196A that. fits jpto,.g cutout

180B in a rmtsgrrf&‘ger gzc%ﬁ 11%8&" %g‘géﬁ%ﬁﬁ?dﬁg@mﬁ@fg‘%‘ l%“eSsh"g&&ﬂi 181 on

chassis 180. (A2 rhin).cldoridonge 3trfd@SB20B anlld2DBwagagentfle Qhreg@Aed Forday 188,
portion 191A1 of a wormgear elenment 191A that is

engages a Worr ar ] tl
press-fitted °¥]61? worer sitfacsr Dy andi e lawerssurfage Mlneespectinelyd zestrigtingl 24 ar e
pivotably in ' f a}gqﬁ ich a gear 125B rotates. Timng
pul l ey 106 ré’tga esﬂgggxgg%ﬁ%%@eiﬁsgtet ac §di:°/?0 the free end of | oading |ink
124. Loading |i nk TidhgpulRys 106 and $08hrde rdidtably supported by shafts 105 and

18 109, respectively. Shafts 105 and 109 are positioned at opposite ends of upper
disk guide 121, shaft 105 being toward the front and shaft 109 toward the
rear. Timing belt 107 is reeved over timing pulleys 106 and 108. Timing belt
107 sits at a blind end of guide groove/channel 121° and drives a disk edge
De of disk D in guide groove/channel 121°. Lower disk guide 122 has a
restraining wall 122C over which timing beit 107 slides. Restraining wall
122C prevents inward bowing of timing belt 107 (see Fig. 7).

Referring now to Fig. 9, a pulley drive mechanism 1004 rotates timing
pulley 106. A drive motor 190A is secured at its rear end by a rubber
grommet 196A that fits into a cutout 180B in a motor bracket 180A. A-gear
member 188 rotates on a shaft 181 on chassis 180. An integral gear 188B on
the lower end of géar member 188, engages a worm gear portion 191A1 of
a worm gear element 191A that is press-fitted to the shaft of a motor 190A.
Loading links 123 and 124 are pivotably interconnected by a shaft about
which a gear 125B rotates. Timing pulley 106 rotates on a shaft 105 attached

" to the free end of loading link 124. Loading link 123 pivots on a shaft 128



affixed to the free end of loading Iink 123. Shaft 128 inserts into a
center hole 181A of a shaft 181 to forma bearing for pivoting.

Mot or 190A drives timng pulley 106 by a gear train that includes gear
125C, whi ch neshes gear 125B, which nmeshes with gear 125A, which neshes

W th gear 106B. The input end of the gear train, gear 188B, is driven by
wor m gear portion 191A1. Cear 188B is driven by drive gear nenber 188 which
has an integral gear 188A that engages gear 125C rotating on | oading |ink
123. Cear 106B, integral with timng pulley 106, drives timng pulley. 106.
Wth this gear. drive train, timng pdi8ley 106 can nove laterally with
drive-side disk guide wthout noving notor 190A. Instead, |oading |inks 123
and 124 pi votffixed tdrthe dresiahd cd'lskdigguilhhk HZIOShaﬂv@Q instres mltd \», centerkeep gears

188A, 125C, 25 GB i n Si des avoi ding the need to
provi de roonﬁ‘% 5%&%&‘ i@"’g?ﬂ NE §pb‘f° U#Li ve- si de di sk guide 1002
is smaller than if didr Dogh (@ivESK &y 1860AY & ﬂQten%u?d% of spring
160. A weaker spryngérnakest(iﬁt éeialgﬁl?{%g%to ): nse/r%ztv t%‘géﬂchgﬁg slm):)t i

Cear nenber g8 125€, svhidhumeshes PB&CI2HB, iwlich owshesemith g€ut 12541, \aslﬂnhor 163C,
attached to not.or c. assi 0,, detects_t rotati,on of 1 88C. The
out put from B‘Sfl}eéé’l“ nggﬁ'g'@ f“c?f"h%nda"qh‘gﬁcgﬁfgmﬂﬁi ge@r%?%#a WeRnal L .
PULSE). Int ﬁ-Hth Risdas (F g XAalal y 0.46 mm
of disk nDtlg%%o Qﬁ%na%rlggglnt errg(s)?rlrgent ha %ﬁl&%pg{e&ﬁéjgpgear 193 t hat
makes it poswhinhdlasannmemlagdarsll&Afﬁxamx@agesg@at;ilzagafotamﬁg)@nvlbﬂhng here is no

Changer / i ay ik 14600FE éﬁ%s%féﬂﬂ? i RUo MR AR i PRlGEar 10142
193, ot at | m g T 8 P RNE by MY o
portion of eg&ld@;ilsgwdelﬂmhom‘ nmvp@mdtotd90AeImtmé,| loedxngrlmkghszem ng 20A
on the and 124 pivot, as drive-side disk guide 1002 moves laterally, Jfo keep gears
1884, 125C, 125B, 125A, and 106B in mesh. Besides avoiding the need to
provide room for motor 190A to move, the mass of drive-side disk guide
1002 is smaller than if it had to carry motor 190A, reducing the size of
spring 160. A weaker spring makes it easier to insert the disk smoothly.
Gear member 188 has a shutter 188C at its lower end. Optical sensor
163C, attached to motor chassi§ 180, detects the rotation of shutter 188C. The
output from optical sensor 163C forms a loading pulse signal (signal
L. PULSE). In this embodiment, one pulse corresponds to approximately
0.46 mm of disk motion. ) -
The present embodiment has an emergency gear 193 that makes it
possible to remove disks from changer/player 1000 when there is no power
(such as when chaﬁger/player 1000 has malfunctioned or when changer/player
1000 is disconnected from the computer unit). A gear 191A2 is formed on
the end of worm gear 191A described above. Emergency gear 193, rotating
“on a shaft 195A of motor bracket 195, meshes gear 191A2. A portion of

emergency gear 193 is exposed to the outside through opening 20A on the



side of main chassis 20. A user can nmanually rotate enmergency gear 193,
rotati ng worm gear 191A of notor 190A, to renove disks left in
changer/ pl ayer 1000 during di sk transfer. Referring again to Figs. 4
and 6, a main elenment of fixed-side disk guide 1003, a disk-guide 141, is
of lowfriction resin. such as Duracon. A guide groove/channel 141' is
formed | engt hwi se in disk-guide 141. The edge of disk Dfits into guide
groove/ channel 141" to restrict vertical novenent of the right side of disk
D. @uide groove/channel 141' is defined by sloped. surfaces 141A and 141B,
gui ding surface 141C, and guiding surflace 141D. Surfaces 141A and 141B,
141C, and 141D define an access of gui de groove/channel) 141'. The gap

bet ween hor isidenbfilmainiichassis 101 1L waef cgl nfhigdlys totita anerdedit) gdas 1D35 nm  whi ch
is identical tqo the gap for guide groove/channel 121'. To permt snooth

di sk i nsert i*@ting Wf%.&% Qﬁgm%%r di98R. gigi d%mQYELFle]‘SS flefni® at the
end of disk t L01L~Of changer/pl ayer 1000 (see Fig. 8).
To prevent é%?@%ﬁ@%@% lg&@dggh??g%IS pplng, friction belt 142 is inserted

and affixed in grmwemgfmﬁmko Fipk. 4 ahdes,romail elpmentr dffigedisids disik extend
into disk guide 141F. Frictjon belt 142 is of high-friction material, such

aﬁ u[)et Eane &“@Pb@o 2 Q‘P’érg?dé HMippe et lowritiction resins sucheas Husreost ifons 142EI f)n
E;
e back S Yo AP oyl oLl gl Dace

forcibly pulofelisk Drﬁughtmghade gidohie/chandebdid1T to edstrizn vbﬂictll nmvphﬁne and
excess materi.a j egti 42F is tri of f . ing to
Figs. -6 and °f(3i‘° P%‘a ﬁgdﬁf‘rﬁhé scgrsra%‘@/@mef 144 dmdefined b_l}’4§ t engages
fjgl?l giazk ad%&%l %A%&éhoméﬁlaﬁg%%% 'l?rIZC :Eﬁl:atgéﬁ?mgone %{Q?@g gr rGrm in

| engt h), th&uefagasgildgAsand addBof 1410, caridon4 iR | defind? aharcesssbbpaiidesur f ace
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groove/channel) 141°. The gap between horizontal surface 141C and guiding
surface 141D is 1.5 mm, which is identical to the gap for guide
groove/channe] 121°. To permit smooth disk insertion, a low-friction. rounded
disk guide 141F is formed at the end of disk guide 141 toward the front of
changer/player 1000 (see Fig. 8).

To prevent outer disk edge De from slipping. friction belt 142 is
inserted and affixed in groove/channel 141°. The non-slip surface does not
extend into disk guide 141F. Friction belt 142 is of high-friction material,
such as urethane rubber or plastic rubber. Integrally-formed projections 142E
on the back side of friction belt 142 insert into holes 141E, which pass all the
way through disk guide 141 to the back side. Projections 142E are forcibly
pulled through holes 141E to lock friction belt in place and excess material
of projections 142E is trimmed off.

Referring to. Figs. 6 and 10, the shape of the surface of friction belt
142 that engages the disk edge varies with position along its length, Three

"“"zones are defined: Al, A2, and A3. Shown in Fig. 6, in initial zone Al (35.2

mm in length), the engaging surface of friction belt 142 has a sloped surface



142A inclined at a 45 degree angle relative to the disk surface which
partially engages disk D |lower surface DI. The inclination hel ps to resist
t he nonent generated by shutter 147 which presses agai nst the back side of
disk Dwhen it is in zone Al. Sloped surface 142A defines a blind end of
gui de grove/ channel 141'. Thus, the upper surface Du of disk Dis urged
toward gui ding surface 141C as drive-side disk guide 1002 and fi xed-side
di sk guide 1003 are urged together, squeezing disk D between them at Disk
D s edge. By keeping a portion of the upper surface Du of disk Din
engagenent with guiding surface 141C, 2disk Dis held horizontal and
therefore resists pitching notion (rotation about the pitch axis in the
hori zontal plaReinARRedPRATREGHgrddl Alsld RIHNE t¢liteQfdd Qipfed whidsRR4lly of di sk
D). In the present enbodi nment, when disk Dis in zone A, a shutter 147
(descri bed iemgagssalisk Pelowsy sugfaseilals The dedination belp$i¢o resist theumpmest of di sk D

generating a nonent, ahout itch axis. .Qui,ding, surf 141C hel ps to
keep di sk Dseﬂeréfeﬁow 5’61#?5?%?"5}% RIFEHR ﬁﬁagf?tj B‘ei l%a%}(r?x o%g‘ﬁ% 6 ‘ﬁaery oped
surface 1424 vigrig shPesd.t Sloped®Sturfabe AK defiddsNat bliE PAPBSI duideui di ng
surface 141D, the disk would ride up sloped surface 142A, as disk D rolled,

causing it tgsoys/channel 141°. Thiy, tthe upperksurfaem Pasobdigh 1 iy vraed Abward i ng
transfer towatd the e di'sk cha r/.Ql 1000,, di,sk. D artives in
trano or zorfidiae S 1€ aptrie, ik g e TG ai e e fisk i o7’ Zone
A2. Disk D i1909Gke Bf'@ﬂst_ﬁgetﬁéi', @q&!&ﬂﬁlﬁq{isﬁ D VeREer/ thefSat DiskADR &ige. The

reference surface of guide groove/channel 141" is guiding surface 141D.
Wien an opt iByakeapinghapogtiani@fitbe uppéri surface Dy of disksDtinangagentent gyithdi ng

f 141D | the.al i t di.sk D with t ti.ng. surf f
Cur ntabl o 22315 ads 1R ARREE R held Rrofa bt iibur 3 BB g s t o
enter one Ofmdthm @btakisn 4ot BeqfitchlaaRie !’thetlﬁﬁitoﬂ%i {)Bﬁ‘é 84d pétflerBemart arily to

Fig. 79, in zone A2, the surface of friction'belt 142 engaging disk D has a
sl oped sur f de éheldipmtipn of traagporitofisk D). In the present embodiment, when disk

21 D is in zone Al, a shutter 147 (described in detail beldw) applies pressure to

the rear surface of disk D generating a moment about the pitch axis. Guiding
surface 141C helps to keep disk D in a horizontal plane when disk D is in
zone Al. If sloped surface 142A were sloped to press the disk against the
opposite guiding surface 141D, 'the disk would ride up stoped surface 142A,
as disk D rolled, causing it to pitch. _ -
After disk D moves beyond zone Al during transfer toward the rear
of disk changer/player 1000, disk D arrives in transfer zone A2, which is 82.3
mm long. A playback position P3 is in zone A2. Disk D is not pressed by a
shutter in zone A2 as in zone Al. The reference surface of guide
groove/channel 1417 is guiding surface 141D. When an optical mechanism
1006 is lifted to a position UP-1, guiding surface 141D insures the alignment
of disk D with the mounting surface of a turntable 222. Zone A2 extends up
to the point where disk D just begins to enter one of the slots 41A-D of
stocker body 41. Referring momentarily to Fig. 79, in zone A2, the surface

of friction belt 142 engaging disk D has a sloped surface 142B inclined at a



135 degree angle relative to upper surface Du of disk D so that |ower
surface DI of disk Dis urged toward guiding surface 141D. The surface
cont act bet ween | ower surface D1 of the disk and guiding surface 141D
stabilizes disk D just as described with respect to zone Al. In
transfer zone A3 (16.5 nmlong), disk Dis guided by an aligned one of
slots 41A-D of stocker body 41. Referring nonentarily to Fig. 80, the
engagi ng surface of friction belt 142, vertical surface 142C, supports the
right side of disk D s edge. The 0.3 mmtol erance of guide groove/ channel
141" all ows pitching and sone vertig#él displacement of disk DO Wth the
freedom so to nove, disk D can self-align with the sel ected stocker sl ot
(one of sl otl85 dedred-dajleneldtivetio §pjdrisuFacealDg Y disR\®Fo iHat Idhieerautfaggrent of the

stocker slot_is ,|$e'rfect. Thus, disk Dinserts snoothly into stocker
body 41. DI of diskdp s dirgediiteard seviding raueface d413nhdhe surfags gontadt | oadi ng

Gi ok qui de Pafwen aWePisfirtltd DR Or' B0 B Chna toidRle. Al a1 BMENI (o A
right end 1Q#& Dfjuitcadiesgribedpwith eeshoet to@aged. Wi th an "L"-shaped stop 141G

of disk guide 141 gége Fi gs. 3 and 429 hal ting | oading plates 104 and 140
at disk recei vi ngn passier enead (16.5 mm pnghalisk Bsis guidedtiydamelignedahen

drive-side d] i.d LX i . di sk e, 1003 in position
PCS. 1, bel tg@ﬁﬂgﬁﬁ&?ﬁ%@%gg@fgﬁ *%%fgng “&9‘%‘?‘3‘4@% t&?\%%%fﬁ’ﬁ‘? mnp whi ch
is snaller ehgagidghsurftics lof diictivattelt 1422 Gertital surface 142C, Bajppitsith@right Fi gs. 8,
10, and 11, jnitially,  just as a disk is initially inserted into disk

i nsertion aﬁ‘@Pthr‘gSkib, s Sageer'rh@o%é mys tglergnge ofjmudecgrgayeiehanpek A4k awr apped

portion 107 b 16 - I ' [ Far @l i sk guide
141F is of %Icl)@% Ht{;:%lﬁgr?n ?géy%?rlﬁfcgﬁdgh%ger%ﬁt g’?ld(}j%? s%@t (ﬁ%;ﬁﬁeﬁ?'&l pl ace
bet ween dri veteimdeeddisk DyvardselfLQlieh wit the xtettd siocidr slot qonalef 31983 as the
| oadi ng pl at 04 ,and 140 nove snooth|y apart. Once disk Dis inserted
bet ween driégﬁi wihoul, geting saughtocvendif fthe, aligniment of ithk sigokereslovd3. | oadi ng

22 imperfect. Thus, disk D inserts smoothly into stocker body 41.

Before a disk is inserted, as shown in Fig. 10, loading plates 104 and

140 are pulled together by spring 160, causing drive-side disk guide 1002 and
fixed-side disk guide 1003 to remain converged. A right end 104C of loading
plate 104 engages with an "L"-shaped stop 141G of disk guide 141 (see Figs.
3 and 4) halting loading plates 104 and 140 at disk receiving position POS.1.
In the present embodiment, when drive-side disk guide 1002 and fixed-side
disk guide 1003 are in position POS.1, belts 107 and 142 are separated by a
distance W1 of 112 mm, which is smaller than the disk diameter (120 mm).
Referring to Figs. 8, 10, and 11, initially, just as a disk is initially
inserted into disk insertion aperture 1A, outer edge De of the disk engages
with a wrapped portion 107C of timing belt 107 and disk guide 141F. Since
disk guide 141F is of low-friction resin, disk edge De glides smoothly into
place between drive-side disk guide 1002 and fixed-side disk guide 1003 as
“the loading plates 104 and 140 move smoothly apart. Once disk D is inserted
between drive-side disk guide 1002 and fixed-side disk guide 1003. loading



pl ates 104 and 140 are separated as shown in Fig. 11. In the position of
Fig. 11, the separation between the disk-engaging surfaces of drive-side

di sk gui de 1002 and fi xed-side di sk guide 1003 reaches 115.7 mm causi ng an
out put fromoptical sensor 163B (loading-in signal IN to change to "L",
initiating a disk |oading operation. To draw di sk D inside disk
changer/ pl ayer 1000, disk transfer nechani sm 1001 noves timng belt 107
count er-cl ockwi se. However, unless disk Dis inserted a sufficient

di stance, disk edge De will slip and disk Dw Il not be drawn in. This
requires the user to push the disk in.22n general, the user will insert

di sk D into changer/player 1000 by supporting di sk spindle hole Ds and di sk

edge De Wit hplafte 10aridl NM@CAre 3BshratB® a§ BhiWh Bf FioN@1./in0RE pB&REN of Mgl i ght
hand, hol di nE disk D naturally, tends to turn clockw se as the forefinger
rel eases di ski.thesaparatientbstiesnsthe diskongaging sffacey ofdrigepideDdisbuifiesk De into

the di sk pl aygt, LAQ: ge |t he_ thu Once di sk transfer
mechani sm 10%@%%‘%%‘%@{#&&% %g}rgfg pi(;)rol’%,r%fml]i1 S ggﬁga?‘i“bﬁa‘fsé’r% ampugp i ght
handed user fromooptical s@isoF Ab3Bglcabigdh SkenkB N Efng¥ay “L.* Oitiafiggt hunb,
because the disk D rotates in a clockwi se direction as it is transported

in. For thisadislkdleading Pperadionr ef erred embodi nent, drive-side disk guide

Fixed oi do di ok oif dEtogiK I iB8dF Sk Sheeshpbghy o8 iRl . cer
pushes di sk jdethanfsai 180DH@Ves tilteng Bil 10 EbuntedRlocRRidel Pbwevbr. afl&s De are
fully supported between timng belt 107 and friction belt 142. Thereafter,

di sk D is fuliply Dsiyipssrted @ suffirient giggarge, disliedge De ikl slip and diskd? will 1001 and
o™ g B e e GRCR, SBE R B l °3
and sl oped susef adlt ihd2AdisRIDped chifidetphiydrd 260005 b?@%ﬁpdrﬂng?lﬂisk%ﬁﬁﬁﬂé ees so
t2 gat 't hol Sc:lt(ej IDSskatE?:l %%%I chgte Bg I\a\(;?ilthn %esgorrt];f%g%r 151?1& the thumb-of the right
hand. The right hand, holding disk D naturally, tends to turn clockwise as the
forefinger releases disk D and the thumb follows the left side edge De of disk
De into the disk player, pushing gently with the thumb. Once disk transfer
mechanism 1001 begins active transport, the sensation felt by a right handed
user is quite natural as the disk is pulled away from the thumb, because the
disk D rotates in a clockwise direction as it is transported in. For this reason,
in the preferred embodiment, drive-side disk guide 1002 is located to tﬁe left-
side of disk changer player 1000, and fixed-side disk guide 1003 is located
to the right. -
After the user pushes disk D in far enough, the left and right portions
of edge De are fully supported between timing belt 107 and friction belt 142.
Thereafter, disk D is fully supported and engaged in disk transfer mechanism
1001 and will move under the control of disk transfer mechanism 1001. As
described above, in zone Al, disk D’s edge De is engaged between guiding
surface 141C and sloped surface 142A. Sloped surface 142A slopés in at 45
degrees so that it holds disk D against guiding surface 141C.



Note that the effect of sloped surfaces 142A and 142B is to cause disk Dto
nove toward one of guiding surfaces 141C and 141 D. Since disk Dis rolling
al ong the respective sl oped surface, disk D noves toward the respective

gui ding surface by riding or creeping along sloped surfaces 142A or 142B.

It is not necessary that disk D slip toward the guiding surface. Therefore,
even though sl oped surfaces 141A and 141B are high friction surfaces, disk
Dis still reliably noved toward the guiding surface. When t he di sk
enters zone A2, disk D's edge De is engaged between. guiding surface 141D
and sl oped surface 142B. The disk is @3ought to a pl ayback position P3,
where a portion of the disk overlaps with the stored disks held in the

stocker. Wen t heNgdieSthatthe @FfectZsMifophd suffites 42N tan@d92B @ toddatle Blsks | ess
restricted since the engaging surface of friction belt 142 is a verti cal

surface 142CDa% mhvatoward ping of guidingsurbges MIC and 1410k Sinse tdisknBfisrred into

| i gned one,.of st 41A- 43D, whi ch. ¢ ds.t k
posi 11 on pa BiTE SO S5 i, dieed, tiee.” dskoD SHBAT COuleli BT i g
belt 107 cl ofdspéctive giidikig birfireltar ritibg pa dieeping QlbhoCaspddr aunmatey 142 di sk from

stock position P4, through playback position P3, to eject position P5 (see
Fig. 14). Atondd?Bi Bnispmt necessany that diskdD shipr tovesed dbs 2uiding swrface.

changer/ pl ay ) C | t e t ' tpiafl . position P5
o ocat oo L LasreiRe; eAC ol ddpd Aiftabls PN (6T XATHIR, vighl €6lof 0
aperture -1 A agfackqtdisk Di 8 stillaelisblp nfoved towerd ubie guiddig pufqeses of grasping

disk D. Once disk D reaches disk transfer position P5, |oading plates 104
and 140 converge uWhen theidiskaepterspne Aas disle P’ pedgesDa is engagerbbetivgen.

appr oxi mat ol gkl SERRL KB afl SHHP Sutice DO P LRRCBBEERY &1 O P2
playback position P3, where a portion of the disk overlaps with the stored :
disks held in the stocker. When the disk enters zone A3, the right edge of
disk D is less restricted since the engaging surface of friction belt 142 is a
vertical surface 142C as shown in Flg 80. In zone A3, the disk is transferred
into an aligned one of stocker slots 41A-41D, which corresponds to stock
position P4 of disk transfer mechanism 1001.
By revolving timing belt 107 clockwise, disk transfer mechanism 1001
can transfer the disk from stock position P4, through playback position P3,
to eject position PS5 (see Fig. 14). At position PS5, disk D is readily removed
from disk changer/player 1000. According to the present embodiment, eject
position PS5 is located such that disk spindle hole Ds lies beyond ~disk
insertion aperture 1A so that it is accessible to the user for purposes of
grasping disk D. Once disk D reaches disk transfer position PS5, loading plates
104 and 140 converge until distance W1, between belts 14 and 12, is
approximately the separation distance of the disk receiving position P1 (112

mm).

Optical mechanism



24 Referring to Fig. 15, optical nechanism 1006 has a nechani sm
chassis 200 with a turntable 222, an optical pickup 210, and an opti cal

pi ckup transl ati ng mechani sm 233. Optical nechani sm 1006 rotates disk D
(not shown in the drawi ng) nmounted on turntable 222 and plays it back.
Turntable 222 is affixed to a shaft of spindle notor 211 attached to a

| ower surface of mechani smchassis 200. Turntable has a convex spindle 223,
integrally fornmed on the upper surface of turntable 222, to align and
center disk D. A magnet 224, built into spindle 223, attracts a danper 1009
to clanp disk D. . Guide rods 220 and2£221, on nechani sm chassis 200, guide
optical pickup 210 for novenent along a path of translation that forns an
angl e of 25 degr elferrimgab iFye 165 poptieal hedhanis@n06ihat hendeharism ghadsisdi sk
changer/ pl ayer. 1000. A fe?d motor 212, attached to the bottom surface of
mechani sm c#88swithop durnighle, 222 ag epticl] Bickvr 2106 apdd (90 palicad rRickuphut t er

207, whi oh RODIERY bt 35 ORGTRARR M, ol 368k MO0 @ Cear T
el ement 208, shwdvh dh thvodrawing) micpted orgtuaitatl® 3B whd playsritHaels. Tarhfabk rack 209
to drive optical pickup 210 along a radius of disk D during playback. As
shown in Fi ¢2218 e axghefl of spudle motox 21) eachedoigglowss gufaeesdhir e si zed
so that the AR ai he Of R [ t] [ i,n. Shutter
wheel 206A in con%llﬁngﬁs%)lg i\f\?‘fh oph%g’a sgné(gﬂ)églép?@ggggéqgfe placenent of
gear el enentfortfal 6w tlpemspen tsarfacesofopnaitatile 322 atbi align tahd nehet idisk Df Aopt i cal

i ckup 210 al ong | path of trans].ation. uppor or the
gpti cgl mec H%‘fﬁ"gh:ﬁf’ built "ﬁéﬁ%‘l"f'qaen%i:*t gttiaptg @ clampey, [P0Peo Cf‘lil%gfjb‘ifelﬁn* ext er nal

vi brations f 1 I%Ris L i ers 214
are nount ed q@&%ﬁgﬁagy@gggi%{ﬁgc o) %@%%?AZ%%P% o?gi?%lgg‘éqwggﬁr@gchani sm
chassi s 200 foOQuoverabnt along a path of translation that forms an angle of 25 degrees

relative to the front end of the housing of disk changer/player 1000. A feed
motor 212, attached to the bottom surface of mechanism chassis 200, drives
a gear element 206 with integral shutter wheel 206A and gear 206B. Gear
206B meshes with a gear 207A of gear element 207, which has an integral
gear 207B in mesh with a gear 208A of gear element 208, which has an
integral gear 208B which meshes with a rack 209 to drive optical pickup 210
along a radius of disk D during playback. As shown in Fig. 15, gears 2064,
2068, 207A, 207B, 2084, and 208B are sized so that the gear train they
comprise is a reduction gearing train. Shutter wheel 206A in combination
with optical sensor 213 encodes displacement of gear element 206 to genérate
a signal indicating “translation of optical pickup 210 along its path of

translation.



mechani sm 1006 is attached to a stainless steel base 230 with danpers 214.
Pins 231 and 232, projecting fromthe left and right sides of stainless
steel base 230, insert into guide grooves of UD canms 197 and 82. An opti cal
mechani sm el evator 1008 lifts and | owers optical mechani sm 1006 between. an
up position for disk playback and a down position below the disk. UD cans
197 and 82 nove freely along axes parallel to the direction of transport of
disk D (that is, toward and away fromthe front of disk changer/player
1000). UD cans are gui ded by guide plates 198 and 83. CGuide plates 198 and
83 are held in place by holes in main 2hassis 20 and by holes in notor
chassis 180. Pins 197B and 82B project downwardly fromthe rear ends of UID

cans 197 and S@portgepeet opticl mechpiyst i ng i n respective holes 85A and 85B of
a UD link arm 85. UI% link arm 85 rotates on the | ower surface of nmin

chassis 20 on a sHgerrmg to Kigs &yand 19, /e srenast extamal yiration fom bemgar e

constrained t [ | te di kO : f i ng_now al so to
Figs. 17-20, qul éggrtgggggﬁ%#ﬁaﬂ%%e@ﬁi@%ﬂrp%zé%ﬁ%eﬁﬁggﬂté%@gg%% ?f?ft and

| over pins 2Féumrend3koles 2604 a1l the cofietelof hawhamdh SRAsAS 200. bpapalst ai nl ess
steel base 230 horizontal, at all times. Pins 231 and 232 are prevented from

movi ng hor i z dMchamismpl000) igatiaghed Joiagaaipless seeldmsedd0 ¥o dasepess hht gr ooves

82A and 197A ' ' -dl kN D 197 and 82 nove
oppositely and 1 %ﬁc%g??’?&gjeﬁg%g%ﬁa% %gzi'p(b)ﬁ%%idegpoésﬁhg&ame%n grooves
82A and 197Abasd 2BOginsert itowguide @rodves rofeD Gdveel19Pang £3Qn optical

26 UD canms 82 and 197 are driven through a rack 197D on UD cam

197. Mot i ve MEGIRESH e‘ﬁﬁtqrvlq% Idts andlowers eptirah Orechanisge 180G betvasy- a ot or
120 ot cdp e 95RO B BT S
rotates a woamsj@amnéd82nmove fiklBaloh akesedils toviiehligcganof A8kporl gear
el ement of disk D (that is, toward and away from the front of disk changer/player

1000). UD cams are guided by guide plates 198 and 83. Guide plates 198 and

83 are held in. place by holes in main chassis 20 and by holes in motor

chassis 180. Pins 197B and 82B project downwardly from the rear ends of

UD cams 197 and 82, respectively, inserting in respective holes 85A and 85B

of a UD link arm 85. UD link arm 85 rotates on the lower surface of main

chassis 20 on a shaft 21. Linked in this way, UD cams 197 and 82 are

constrained to move in opposite directions.

Referring now also to Figs. 17-20, guide grooves 197A and 82A, in

UD cams 197 and 82, lift and lower pins 231 and 232 of stainless steel"base

230 so as to keep stainless steel base 230 horizontal at all times. Pins 231 and

232 are prevented from moving horizontally by slots in guide plates 83 and

198. Note that grooves 82A and 197A slope in opposite directions. Thus, as

UD cams 197 and 82 move oppositely and in concert, pins 231 and 232 to

ride up and down in grooves 82A and 197A raising and lowering stainless

stee] base 230.



187 driving an integral worm gear 187B. Worm gear 187B in turn drives a
gear 185A of gear elenent 185 (rotating on shaft 184) which in turn drives
an integral gear 185B, which neshes with rack 197D. During di sk
transfer, optical mechanism 1006 remains in a |lowered ("down") position out
of the way of disk D. Between a position of UD cans 82 and 197 identified
as DOMN-2 (shown in Fig. 17) and a position DOWN 1 (shown in Fig. 18) pins
232 slide over a flat portion GL of UD cam 82, and optical mechani sm 1006
remains at a | owered position below disk D) in the playback position (see
Fig. 47). During a transition froma [@sition of UD cans 82 and 197

i dentified as position DOMWN-1 (shown in Fig. 18) to a position UP-1, shown
in Fig. 19, pins DERcahi 82aml £97 areshiope chrpaiii 4 pick G@7DfonUIDGam 8%, 11 fting

optical nechapism 00 rin tran3|t|on froma position of UD cans 82
and 197 i denttd4VE %’béﬁ‘(‘?‘&%ﬁ@s SRaRA 197 ixgeperated by amgiosil99Bn UP- 2

(shown in Fi Qmu&@b ol tﬂﬁto?%ﬁasg lgyﬁl?utﬁ)e)f LB f‘iﬁ@f@% hoﬁtsqgg)cggqsff ion is

hol di ng optical mechanism 1l rai sed p05|
used for di stutpital88Rcin a standihg bmokseaf metdo&ﬂasﬁ%nt&O Mtbrc OB EstKesi sm 1006

is lifted until the rm%p&in_g Fé”fa e of turntable 222 coincides with the
| ower sur f ac® "M HEk € 2B yhuch meshes gvith, p geay; B7Crotgasn elemeati ces,

turntable 22 tefgfal Be t A
shutter wheel?s'}i87D g%‘t‘h \/\L{’/gorr}ﬂe1171ciEﬁl %Be?{&ﬁ?g%{rels?%m% gﬁ&%sp?i cal
sensor 163D gaae lﬂsAdoﬁgzaenbtmhnt 1153 lentmwmﬂmft 1849 vehigh i earf idgiivad

27 (signal . LIS@F 8’ ?l d| ca p roxi mtely 0.19 mm of
movement of 8(9[}“6 133Ps B’ﬁ F%]‘”é 1883 ti on of UD cans~82 and

1St S Sk Ol P 1o
opti cal sens@downs? Positionanit af the wily ofidisk &. Betwem ppssitiornof HiDycuhs
82 and 197 identified as DOWN-2 (shown in Fig. 17) and a position DOWN-
1 (shown in Fig. 18) pins 232 slide over a flat portion G1 of UD cam 82, aﬁd
optical mechanism 1006 remains at a lowered position below disk D in the
playback position (see Fig. 47). During a transition from a position. of UD
cams 82 and 197 identified as position DOWN-1 (shown in Fig. 18) to a
position UP-1, shown in Fig. 19, pins 232 slide over a sloped portion G2 of
UD cam 82 lifting optical mechanism 1006. During a transition from a
position of UD cams 82 and 197 identified as position UP-1 shown in Fig.
19 to a position UP-2 (shown in Fig. 20) pins 232 slide over a flat portion
G3 of UD cam 82 holding optical mechanism 1006 in a raised position. The
raised position is used for disk playback. In the present embodiment. optical
mechanism 1006 is lifted until the mounting surface of turntable 222
coincides with the lower surface of disk D. Thus, unlike tray-type disk
playback devices, turntable 222 does not lift up the disk to prepare for
playback.
A shutter wheel 187D on the lower end of gear member 187 and an

optical sensor 163D are used to encode UD cam movement via a pulse signal



(signal P. REF). Referring to Fig. 47, the signal goes |low "L" when UD
cam 197 noves down past an approxi mate m dpoi nt between position DOMWN-1 and
position UP-2. The positions of UD canms 82 and 197 are determ ned by
counting the pul ses beginning with the detection of signal P REF, which is
the reference. Referring nmonentarily to Fig. 47, position DOM-1 is
detected by counting 11 pul ses of signal P. PULS E after signal P . REF
changes to "L" while nmoving UD cam 197 in a direction that |owers stainless
steel base 230. Position DOMN-2 is detected by counting 32 pul ses of signal
P. PUL S Eafter signal P. RE F chapges to "L" while noving UD cam 197
in a direction that |owers stainless steel base 230. Position UP-1 and UP-2
are det ect eqsiyalMV POLIER A0 Ipulk® dicaRs SipprélifeklPt €8 Baseo230 and
counting 26 pul ses and 47 pul ses, respectively, of signal P . PUL SE after
signal P . pEowemsmaeddsDicam 7. To supply f refesemge popitioy @f UDEemsedX unct i ons,

I s di sconnect ed omt he main uter.unit, . or. | ose ower, t.he disk clanp
can be rel eﬁng% arﬁlf'&ef R g@ﬁ)"&g‘{%f"&h I?ﬁés Idgfsﬁgéde danOP&maor m gear

191B vi a an sepRk A65E \IGRA 1o Kt kRassB A nb oW thithe &ABRARSTYe it 192, which
rotates on a shaft 194A on notor bracket 194, protrudes through an opening

20B in the drame qpticabhisensohd$3EssezdeseapasUbgcamaeipeercy prsition] Signalut si de t he
housi ng. Wen t ' al function, the user,can rel ease.th &isk cl anp
by mangal |y GEE: TdUemb R Jadie: 5, ek 680k v “EravisruD gear 105,
exposed thr @u@h 197 moves down past an approximate midpoint between position28 Opening
20A, can be manually rotated (see Fig. 9), and the unclanped di sk renoved

t hrough di siPOWEt anginpesitinn UPe2. 1A, Loadi ng pl ate open/cl ose nechani sm
The positions of UD cams 82 and 197 are determined by counting the

pulses beginning with the detection of signal P . REF, which is the reference. -
Referring momentarily to Fig. 47, position DOWN-1 is detected by counting
11 pulses of signal P. PULSE after signal P . REF changes to "L" while .
moving UD cam 197 in a direction that lowers stainless steel base 230.
Position DOWN-2 is detected by counting 32 pulses of signal P. PULSE
after signal P . REF changes to "L* while moving UD cam 197 in a direction
that lowers stainless steel base 230. Position UP-1 and UP-2 are detected by
moving UD cam 197 to raise stainless steel base 230 and counting 26 ;iulsés
and 47 pulses, respectively, of signal P .PULSE after signal P.REF
changes to "H".

If changer/piayer 1000 malfunctions, is disconnected from the main
computer unit, or loses power, the disk clamp can be released by rotating a
gear 191B2 on the lower end of a worm gear 191B via an emerQency gear
192 in mesh therewith. Emergency gear 192, which rotates on a shaft 194A
on motor bracket 194, protrudes through an opening 20B in the side of main
chassis 20 exposing emergency gear 192 outside the housing. When there is

“a malfunction, the user can release the disk clamp by manually rotating

emergency gear 192. Subsequently, emergency gear 193, exposed through



Referring to Figs. 3, 16, and 21-25 a | oadi ng pl ate open/cl ose mechani sm
1005, which causes |oading plates 104 and 140 to converge and diverge, is
al so driven by drive notor 190B. An integral gear 187A on gear el enent 187
engages with a gear 186A fornmed on the perineter of a |oading plate cam
186. Loading plate cam 186 rotates on a shaft 183 projecting upwardly from
an upper surface of notor chassis 180. A cam 186B is forned on the upper
surface of loading plate cam 186. Cam 186B engages a pin 122P that projects
fromthe | ower surface of |ower disk guide 122 (visible in Fig. 3).

As UD cans 82 and 197 are brought to ppsition DOMNN-2. |oading plate cam 186
is rotated to the angle shown in Fig. 21. In this position, the outer
perimeter o Bl IS g i gui de 122.
Sor i ng. 160 rRua® PORFeks OE RaRIaFaalch R, SFeRt dhe bR g 3P 0ht  ena
104C of | oatimayegd| thtamgh GHskeingerties apettire"1A.- shaped stop 141G (see Fig. 10),
which is position POS. 1. Wien not.or 190B drives UD cans 82 and 197 to
position DONN-1, |oading plate cam 186 rotates counter-clockw se to the
angl e shown Ed&dﬁggpla%o?béh/Mecﬂe%msﬂ;ﬁGB remai ns di sengaged from pin 122P.
When UD cans 82 and 197 nove to position UP-1, |oading plate cam 186
rotates count er - Befseting ste Figst Be Hngimel 2hedfn ai toabing. pRfe openkliss poi nt, the

t i t f 18 i 22P of | di sk ide 122. At
oh S oot MEieghantin, 805, which SA%ES Tading pibfes J0djand oD, toicogvesge eion pOS. 1.
are opened givege! isVals BRAK B dHiV€ nldbC Bop ﬁpfﬂ@gllée% 1¥“ﬂ§n'bd.! ge}gi ng plates

104 are forced
apart in re¢puoesiel§%engages withmtgean 186A dorhieglkon theqresimeter pif adbading hem i n

di sk-suppor ting posjdign POS. see Fjg 12), pin 122P is poved away from
t he outer p%lﬁen’é‘%ristéf &cf’&ﬂ?‘gl_ 8%‘“;%/\[‘9@%? PF’g‘.‘ sé%.% I83pereieging ans 82 and
197 are movgslviralyPRéi!anQippbisutfact @R oG b1 502 cam 1868 is formed
' on the upper surface of loading plate cam 186. Cam 186B engages a pin

122P that projects from the lower surface of lower disk guide 122 (visible in
Fig. 3).

As UD cams 82 and 197 are brought to position DOWN-2. loading
plate cam 186 is rotated to the angle shown in Fig. 21. In this position, the
outer perimeter of cam 186B is disengaged from pin 122P of lower disk
guide 122. Spring 160 moves loading plates 104 and 140 together until the
right end 104C of loading plate 104 engages with "L"-shaped stop 141G (see
Fig. 10), which is position POS.1. When motor 190B drives UD cams 82 and
197 to position DOWN-1, loading plate cam 186 rotates counter-clockwise
to the angle shown in Fig. 22 in which cam 186B remains disengaged from
pin 122P.

When UD cams 82 and 197 move to position UP-1, loading plate.cam
186 rotates counter-clockwise to the angle shown in Fig. 23. At this point, the
outer perimeter of cam 186B engages pin 122P of lower disk guide 122. At

| thlS point, loading plates 104 and 140, at disk receiving position POS.1, are
opened slightly, opposing the force of spring 160. When loading plates 104



186 rotates counter-clockwi se to the angle indicated in Fig. 25. The outer
perinmeter of cam 186 presses pin 122P toward the outside of changer/ pl ayer
1000 causing | oading plates 104 and 140 to diverge to open position PCS. 3.
Belts 107 and 142 di sengage and nove away fromdisk Dto clear disk Ds
outer edge De (see Fig. 13). Cl anper Referring to Figs. 2 and 15,
a clanper 1009 clanps a disk onto a turntable. C anper 1009 has a cl anper
base 225 and a cl anper top 227. A magnetic plate 111 is nounted on the

| ower surface of clanper base 225 so that it faces magnet 224 in turntable
222. Clanper top 227 is roughly T- shapgd in cross-section with a flange
227A that tapers toward the perineter. A shaft 227B, integral with flange

227A, passes r ' 0; ' c Is 100 nnect with
cl anper base 4}@5%@\%? ggﬁsg%g%ﬁgﬁlr gJSP&%?géﬁenﬁlf fﬂ%ﬁ%‘% oif"? i@fgdqﬁ%e e | ower
surface of | qdating thdmdaidiskiQ@poflingkpesitich ROSID (ke HigMENt pid42¥8A5s an

I ntegral danper qui de 144B }{lhat prevents excessive tilting of the clanper
and a forwar dPPHC: 88 Fean the, gptep etimstes ofgiam i1R6P o shmwnfinohig- 24d of the

di sk during iWpef Uieahbreaugl kel -ttb%iiggﬁrﬁ%%-elﬁé‘“gpplgewr support

mechani sm A cl anper support nechanis per surface of
| oadi ng chassli8é wEles soppeartlsckovisape thd angle dhdieated tin Fg.e25. Prisd baten 0. 5 MM
above di sk . . ) 30 D. Supports
145C and 14e@erimster gficam L8fymrestes min 1228 tayard the eutside of hangennlgyernd 146,

support  flanq@o§e4dsing idilink pihtes 184 1824010 laffel g RVEPRR Pokidion POS.3.
Belts 107 and 142 disengage and move away from disk D to clear disk D%
outer edge De (see Fig. 13).

Clamper -

Referring to Figs. 2 and 15, a clamper 1009 clamps a disk onto a
turntable. Clamper 1009 has a clamper base 225 and a clami)er top 227. A
magnetic plate 111 is mounted on the lower surface of clamper base 225 so
that it faces magnet 224 in turntable 222. Clamper top 227 is roughly T-
shaped in cross-section with a flange 227A that tapers toward the perimeter.
A shaft 227B, integral with flange 227A, passes through opening 1001 of
loading chassis 100 to connect with clamper base 225. A disk guiding roof
element 144 is affixed to the lower surface of loading chassis 100. Disk
guiding roof element 144 has an integral clamper guide 144B that prévents
excessive tilting of the clamper and a forward portion 144A that prevents
wobbling of the front end of the disk during inserting through disk insertion

aperture 1A.

Clamper support mechanism
A clamper support mechanism 1010, on the upper surface of loading

chassis 100, supports clamper 1009 at a retracted position 0.5 mm above disk



fromthe | ower surface of danper holders 145 and 146, respectively. Pins
145A and 146A pass through openi ngs 100G and 100H, respectively, of

| oadi ng chassis 100, inserting in respective guide grooves 104D and 140D in
| oadi ng pl ates 104 and 140. Inverted-T-shaped gui de pieces 145B and 146B
project dowwardly fromthe | ower surfaces of clanper holders 145 and 146,
respectively. The top bars of guide pieces 145B and 146B are retained

bel ow. | oading chassis 100 and the stens of guide pieces 145B and 146B
slide in grooves that formlateral arm extensions of opening 1001. Thus,
cl anper hol ders 145 and 146 are novably attached to | oading chassis 100
such that they can nove laterally. In addition, clanper holders 145 and
146 are urged. Suppautsl 145Candt FSC, by faciaprendy of GdspedthienclahpéRsldagl ders 145
,and 146 conyerge fully, supports 145C and 146C |ift flange 227A putting
cl anper basé4§25§i1ﬁ6’t%¥8p‘i’% £8 &4 HdEnt 194 and 146A praieqs dovamanand]ypl at es 104
and 140 dive e | Ccelev] SIt.I (S,1l (see Fig.
10) o di sk fam e oW sufie®ol CARREL BiidbRC RIS M0 L0 el e Pl Taon o
cl anper hol dé43A 1atid M6 IphSs shrodgh wipthings 900G earddr O00EES rekPebvalyd oF40D of

| oadi ng pl at %104 and 140 w thout affecting the converlged state of clanper

hol ders 145 loadingghassis, 190 joserting waisspestiysoavide gnooves 49413 jandidPDHol ders 145

ot r acreq 0. Dol s ARARN 10 REHEET Shaded EARY pEEP b nETHER 7709
When | oadi ngpipjeat dewitGrdrdiy froirv thedewar suifacdsuoftdamiper holdeROB Raridd148)S. 3, pi ns

145A and 146A of .cla ﬁr hoJ ders 145 and 146 :{gga‘gée with the ends of guide
grooves 1040¢sprstiyelypThe tonsbars of guide pigspse 43R andb [46B) ans ratained 4wlaw. separ at e

: nd : ) Sy | : ) ; 40. ey
When | oad noPafing iRl 200 3he i8Sl & 4fde kb BIH 301468 Side ia o) aiper

grooves that form lateral arm extensions of opening 100I. Thus, clamper

holders 145 and 146 are movably attached to loading chassis 100 .such that
they can move lateraliy. In addition, clamper holders 145 and 146 are urged
toward each other by a spring 161. When clamper holders 145 ;and 146
converge fully, supports 145C and 146C lift flange 227A putting clamper
base 225 in the retracted position.

When loading plates 104 and 140 diverge as they move from disk
receiving position POS.1 (see Fig. 10) to disk supporting position POS.2 (see
Fig. 12), pins 145A and 146A of clamper holders 145 and 146 slide within
guide grooves 104D and 140D of loading plates 104 and 140 without
affecting the converged state of clamper holders 145 and 146. Spring-161
keeps supports 145C of clamper holders 145 and 146 converged on support
flange 227A, thereby keeping clamper 1009 retracted 0.5 mm above disk D
in the playback position (see Fig. 17)..

When loading plates 104 and 140 separate further from POS.2 to
POS.3, pins 145A and 146A of clamper holders 145 and 146 engage with the

" énds of guide grooves 104D and 140D. This causes clamper holders 145 and
146 to separate in tandem with the motion of loading plates 104 and 140.



hol ders 145 and 146 have conpletely released their support of flange 227A
A magnet 224, in a turntable 222, attracts clanper 1009 causing disk Dto
be clanped between clanper 1009 and turntable 222. St ocker

Referring to Figs. 26-30, a stocker 1011 is roughly crescent. shaped. Di sk
hol di ng slots 41A-41D are forned in stocker body 41 at a 3 mmpitch so that
four disks can be accommpbdated by di sk transfer nmechani sm 1001. The
cross-sections of the front ends of slots 41A-41D are a tapered in the
direction of disk transport so disks slide smoothly into slots 41A-41D. The
edges of the disks are supported by | qwer surfaces 41A -41D of the slots
(See Fig. 30. hbte that, to avoid crowdi ng the draw ng, surfaces 41B

th h 41D 41A th f b
I ough 410 Bt 18 SBT3 e Y S o BB LBERR CN0 on
41C- 41D). Qqﬁme}gaﬁ%ﬁd%tsl HaRE @oﬂnﬂlet raédse&l ueewd@p%u%mamébﬁﬁlD of

st ocker body 41. Shi m menbers 1B, descri bed bel ow, have shins
510A- 510Dt h'aumgnstei!% iim admt@éq)aiﬂjlanglcbpémmslﬂm cEustagdisk D to be Shi m

menbers 51A ,51B,. help to,eli I, br 0, in the disks stored in slots
41A- 41D. Shlm%gt %’L&Ia% lraﬁg\?ggé‘llr éh #ﬁferences in length but are
roughly the sanme in shape. A screw 50 secures shimnenbers 51A and 51B to

stocker body 41 and to the upper surface of attachnent portion 41'. Shim
menbers 51 ASteskdr 51 B have shinms 51 0A-5 10D supported on resilient

ts 511 A-5 | | tend f tt t bas 2. Shi
menbers 51A and RECHHE 1oKigyr 70§ SR 1971 ie L RRDREHRE A ppor 5
'511A-511D, viisg momigglkmwmmn #e Formd®in' sescikki 86y 4 P4t 8B0mAS pitéle” ti nes of

a fork. Shins 510A-510D are urged into slots 41A-41D
32 so that four dlSkS can be accommodated by disk transfer mechanism 1001.

The cross—sectlons of the front ends of slots 41A-41D are a tapered in the
direction of disk transport so disks slide smoothly into slots 41A-41D. The
edges of the disks are supported by lower surfaces 41A’-41D’ of the slots
(See Fig. 30. Note that, to avoid crowding the drawing, surfaces 41B’
through 41D’ are not labeled as is 41A°, however, these surfaces can be
identified because they are the geometrically similar surfaces in each slot
41C-41D). Openings 41E-41H open in the blind ends of slots 41A-41D of
stocker body 41. Shim members 51A.and 51B, described below, have shims
510A-510D that insert in corresponding openings 41E-41H.

Shim members 51A, 51B, help to eliminate vibrations in the disks
stored in slots 41A-41D. Shim members 51A, SIB., have slight differer;ces
in length but are roughly the same in shape. A screw 50 secures shim
members 51A and 51B to stocker body 41 and to the upper surface of
attachment portion 41°. Shim members 51A and 51B have shims 510A-510D
supported on resilient supports 511A-511D, all of which extend from

”a"ttachment base 512. Shim members 51A and 51B are integrally formed of
resin. Resilient supports 511A-511D, which are thin, flexible, and'resilient,
extend as the tines of a fork. Shims S10A-510D are urged into slots 41A-41D



so that they engage the upper surfaces of disks therein. Shins 510A-510D
are sloped at a roughly 30 degree angle relative to di sk upper surface Du
to form sl oped surfaces 510A -510D which engage the edges of disks in
slots 41A- 41D. Flat portions 510A"-510D", engage with | ower surfaces

41A -41D of disk holding slots 41A-41D. Shinms 51A-510D are continuously
urged into the gap between the upper surfaces Du of the disks and the upper
surfaces 41A"-41D" of slots 41A-41D, through openings 41E-41H in the
stocker. Shins 510A-510D, pressed inwardly by resilient supports
511A-511D,. generate a downward conporgnt force (i.e. perpendicular to
recording surface DI of the disk) due to the slope of the disk-engagi ng

sl oped surf ag@thabieA englukObe ug;;er%hifmsmaﬁkéaﬁ&in.@mmdgmwmbf gece hel ps
to secure disks D in stocker body 41 Al t hough shins 510A- 510D

generate a céepehain rqughlye3q degressenglairelative tp disknppercaurfice O otfosn, tend to
o ce e it OUG L. LHESSRIELich o b eS) BPBAD ol 30 doar es
qtth of e FR S eRtI V' 3

hel ps to i nstirB 'S cofponen s su mal 1" and t he

per pendi cul a1 DORROpeions BHOA YS0DE, @fgdgei with wver Suffhdegid@Ar it Dgrefat , . to
prevent this. Disks are also secure di sk guide sleeve 6 or a disk

db
| ock sl eeve @iskiholding slots ﬁ’f%“‘t@g S@BnméY@ﬁé@@;&%maWom&wg% inthe st ocker
as descri bedtl}éeéa%"\be S thel {iklf'pgg :sﬁ{féceg SF ¢ Hﬁ&ngﬂgﬁ g%f uppef sﬁltf&feser (see

Figs. 36-38). t ocker ver ranslation nmec t ocker

el evat or nmechpA’sATDR0 bT, slgty sitl AbeI T Whssupbkeenik@gs 141 B sinsthe Glaekehody 41 to
hei ght positions POS (1)-P0OS(4), to align slots 41A-41D with drive-side
di sk gui de 18imsa3d0Ar3IOR, sprgased; srvagdly dby 1soitienta sapposls bt 11BoC af fi xed

(0oL ¢he Blhed s oA 12 e Py R VBRI i,
D1 of the disk) due to the slope of the disk-engaging sloped surfaces S10A’-
510D’ of shims 510A-510D. The downward force helps to secure disks D in
stocker body 41.

Although shims 510A-510D generate a component force that would, '
in the absence of friction, tend to force the disks out of the stocker, the
shallow slope angle of 30 degrees helps to insure that this component force
is sufficiently small, and the perpendicular component that generates friction,
sufficiently great, to prevent this. Disks are also secured by a disk ‘guide
sleeve 6 or a disk lock sleeve 62 inserted into the spindle holes of the disks
in the stocker as described below. Thus, the disks cannot slide out of the

stocker (see Figs. 36-38). . -

Stocker vertical translation mechanism
A stocker -elevator mechanism 1012, just below stocker 1011, moves
stocker body 41 to height positions POS (1)-POS(4), to align slots 41A-41D
with drive-side disk guide 1002 and fixed-side disk guide 1003. A drive
" 'motor 190C affixed to main chassis 20 via a motor bracket 49, has a worm

gear 191C pressed-fitted on its shaft. Gear member 45. with an integral gear



45A, rotates on a shaft 27 projecting upwardly from main chassis 20.

I nt egral gear 45A neshes worm gear 191C. Anot her integral gear 45B, on the
| ower end of gear nenber 45, neshes an integral gear 440A on the | ower end
of a |l ead screw 440, rotating on a shaft 260. The rotation of |ead screw
440 is transferred via gears 46A, 47A, and 47B to gears 441 A. 442A of |ead
screws 441 and 442, and |l ead screws 441 and 442, which are rotatably
supported by shafts 262 and 263, respectively. Lead screws 441 and 442
rotate in tandemw th | ead screw 440. Lead screws 440, 441, and 442 engage
with nuts 42A, 42B, and 43, respectiigely, which are nounted on a base_plate
40. When |ead screws 440-442 rotate, stocker 1011 is translated vertically.
A stocker 06 rbta@3-ddliieit I MsoRRAhg ﬂ&vaafr&% MAin@haRAT10. Zte@] MRI N chassi s
20. Stocker p03|t|on i ndi cati ng gear I's used to detect vertical

di spl acemegear 46 Asmeshke wormlgear %Btﬁkénotbusmtagmi gend#iﬁ.t omthedewer 48, whi ch

engages w ar 46B 0on e bhpt tom of ear rot s cou cl ockw se
and cl ockvﬁ"? ‘g]o pgeﬁﬁgg% O‘E"ﬁre ‘Efi)Bér surface of

stocker pogpiehd %Bre'w“ﬂh@ %taﬂﬁg GRH slf’a?b 260. %Htrbﬁﬁo@ 'o?@@ad"&év& Rdpgates a
reference position of stocker 1011. A shutter piece 48B has slits

cor r espondrangferred pos gears)ﬁéAPw,(md-‘F)fBSto(gb)arS(ﬁ4ls%t déRArofletiiscra@yx i cal sensors
163F and ec from o] rface of. main chassis 20,

det ect shu‘f‘ﬁg“dp‘{@cégékﬂ 5‘?‘?&’34{@% and % 42, n}“?ﬁé“‘bfﬂ Yably ey allt?Sycal sensor
163G is a shhfis 86T ah€@ P88 LRSFcROAY! Lo shraiph4 | &icgw rotate ifREAndemVhi Ch

|nd| cates the reference position of stocker 1011. This signal changes to
"H' as t hewith deallexcrave 440ii Joead sorewsadd0, fb andddxengage withdpits AZAbetween di sk

hol di k hol di t di at el
above. POBCIZP: 590 43 oTReRHivE o NS e JpouelErBy = bassipinte A0 SCHSBUERY posi 11 o
si gnal  (sig@Rals £10-40R e el 40T i i Bidadd Yecoaly (11 stocker 1011
reaches one of positions POS (1) - . Thus, gosmlon POS (1) is

det ect ed by Anstotkey ppﬁ@osﬂmbkaémgoaﬁmﬁ&mamdn a shaft 23 on main chassis
34

20. Stocker position-indicating gear 48 is used to detect vertical displacement
of stocker 1011. Stocker position-indicating gear 48, which engages with gear
46B on the bottom of gear 46, rotates counter-clockwise and clockwise as
stocker body 41 moves up and down. On the upper surface of stocker
position-indicating gear 48, a shutter piece 48A indicates a reference position
. of stocker 1011. A shutter piece 48B has slits corresponding to positions POS
(1)-POS (4) of stocker 1011. Optical sensors 163F and 163G, projecting from
the bottom surface of main chassis 20, detect shutter pieces 48A and 48B.
The output from optical sensor 163G is a stocker reference position
signal (signal S.REF), which indicates the reference position of stocker
1011. This signal changes to "H" as the stocker is raised up past the
approximate midpoint between disk holding position POS (1) and disk
holding position POS (2) immediately above POS(I). The output from optical
sensor 163F is a stocker position signal (signal S . POS), which goes low
"("L") each time stocker 1011 reaches one of positions POS (1)-POS (4).

Thus, position POS (1) is detected by moving the stocker downward and



detecting the change in signal S. POSto "L" after signal S . RE F changes
to "H'. The renmai ning positions, POCS (2)-PCS (4) are determ ned by

counting the pulses fromsignal S . POS using position PCS (1). as a
reference. Di sk position regulating mechani sm Referring to Figs.
3, 26, and 67-72, in an enbodi ment of the invention, the disks are held in
the stocker at a narrow pitch of 3 nmto. nake the di sk changer/pl ayer
conpact. The cl ose spaci ng can expose disks to damage if a disk held in
stocker 1011 is permtted to pitch sufficiently to contact the upper
surface Du of the disk belng pl ayed bd@k Al so, since the playback disk

needs to be rotated at h, spee Qyi,de hi gh- ata transfer,
couette flomﬂﬁ?cnégrmed’é dpeﬁg"égm Y'lbagﬁbé‘é@lmﬁhﬁ%és | ower

di sks held ip whe gg?ﬁ&ef t r t owar d
t he pl aybackR’dl sk, cau5| ng %gngge 0 ﬂgﬁ if?ggtf’?dt(ﬁ. ?%r‘% 'gﬁ]]egt pr esent
enbodi nent |cminudgstha pllsds fiosi tsignal rEgROSt iusipg mpasitsorl POS (\Nhlasha prevents
stored di sks positioned above and bel ow t he pl ayback di sk from noving
close to thereg‘?rﬁ%ﬁack di sk. Di sk position regul ati ng neans 1017

i ncl udes an upper disk separation arm 130 and a | ower disk separation arm
131 that connect in comobn to a pinion gear elenent 132. Upper disk

separation aDisklc&@g‘tiohaggsluﬁmMecmm and an end 130B. Upper disk
separation arm 13 rges stqred i Qqned ab the Béa back di sk

away fromthe pl & BJitQ kE18%N 3 @%139@Ap8§3é éﬁp‘ﬂbl‘if“ ’(?Nni n % through
hol e 121D of i upRfhm i'ﬁhsﬁk“a?@&éﬁlm @9 kgxlﬁpﬁ‘dnair:%’ivahﬁéx BEBVRAD 16
S : 0 an

di sengaged position an ehgaged position shown
in Figs. 71 make % dxﬂndhdxﬁeﬂplayemadgmcs h'ﬁxeedosmsbapmgoctas eaposehdisknd of

support 1304 ﬁnaség%w cgs?cshelé stogker 1%’11 is perm?ft(%ed to pitch sufficiently to

contact the upper surface Du of the disk being played back. Also, since the

playback disk needs to be rotated at high speeds, to provide high-speed data
transfer, couette flow of air, generated between the playback disk and the
lower disks held in the stocker, can cause the stocked disks to be drawn
toward the playback disk, causing damage. To eliminate this proivlem, the
present embodiment includes a disk position regulating means 1017, which
prevents stored disks positioned above and below the playback disk from
moving close to the playback disk.
Disk position regulating means 1017 includes an upper disk separation
arm 130 and a lower disk separation arm 13.I that connect in com.mon—to a
pinion gear element 132. Upper disk separation arm 130, has support 130A
and an end 130B. Upper disk separation arm 130 urges stored disks
positioned above the playback disk away from the playback disk. Shaft 1304’
of support 130A inserts through hole 121D of upper disk guide 121. Shaft
130A’ rotates between a disengaged position shown in Fig. 69 and 70 and an
" " engaged position shown in Figs. 71 and 72. End 130B is wedge-shaped and
pivots on the end of support 130A. As shown best in Fig. 70, end 130B



35 pivots to a flat position above drive-side disk guide 1002. when shaft
130A" is rotated to the disengaged position. This allows shaft 130A" to
rotate far enough to bring end 130B conpletely outside the transport path
of the disks. As best shown in Fig. 72, end 130B pivots down to an angl ed
position and engages the stored disk i nmmediately above the playback di sk
when shaft 130A" rotates to the engaged position, urging and retaining the
stored di sk i medi ately above the playback di sk away fromthe playback

di sk. End 130B is urged to pivot down to the angled position by a spring
138A forces a. plunger 137A which slidés inside a side hole 130A" in
support 130A Shaft 130A of support 130A extends through hole 121D
bel ow t he | opwotstarsf Astepositionpgbeve drisé-sigaidikk diitde 100iwlienrshgBal30A32A of

pi nion gear elenment 132, neshes tining belt 107. Piniogn ,gear 132 is
press-fittedSopitedsitthe disengagedapeytionLips aﬂ@%‘“‘%ﬁ(tléaﬁs ?q KRBT a hol e
122D of Io ' ' ' - I ' | ower

di sk separ%ngﬁggﬁ%gﬁigg?n%gé\g? %gﬁlg Lét%}é%g%gitein%ﬁ urgrﬁérhogﬂ;%a,tﬁ&mf !tﬂﬁegs%apport 131A
and an end 184 Besti sholvar int Kigs W pandt 130B0pivats diommdtol 808 gleat positiois and st or ed

As i th ena rakes iecsioreteaRt Traredtugl abort, i PUEbGE ARG W SR cupport
131A, and r%(ﬁp@%&@és%emegenﬁ%a PS¥Hidn, %?giﬂggga derafifing iR SBfdOfisipat h of the

pl ayback dis shown in Fi , and an ang position wthin the notion
pat h of the ipimsgdiately abiovk thefplayhack ditk B84 fiom the pdaybackndiskl Edib130By! ed

2oL O O 2 RS i ol S50l B B TR ARS8, 0 o'
Fon ece o TP ChaLIRIE PO MIIBBS, sy Lo onoages
pressure to the pBhafd3@A’ efisippost LA extemly thedughliwle 1BEDebelowmghe o Fig. 71,
when | oadi ngloeile? ts&rf%c%%% 1slpper disk guide 121. A pinion gear 132A of pinion gear
element 132, meshes timing belt 107. Pinion gear 132 is press-fitted over
shaft 130A’. Also, shaft 130A’ extellgds through a hole 122D of lower disk
guide 122, and its end inserted and afﬁxed to lower disk separation arm 131.
Lower disk separation arm 130, with a support 131A and an end 131B
similar to support 130A and end 130B, prevents a stored disk immediately
below the playback disk from contacting the playback disk. As with end
130B, end 131B is rotatably supported on the end of a support 131A, and
rotates between a flat position outside of the motion path of the playback
disk, shown in Fig. 70, and an angled position within the motion path of the
playback disk. -Also, end 131B is urged toward the angled position by a
plunger 137B urged by a spring 138B inserted into a side hole 131A*" of
éupport 131A. ,
A plate spriﬁg 133 is attached to the upper surface of loading plate
104. Plate spring 133 has an end 133A that engages the inner wall of. main
" " chassis 20 and a pr;ssing portion 133B that applies pressure to the perimeter

surface of timing belt 107. Referring to Fig. 71, when loading plate 104 is



36 noved to the open position PCS.3, pressing portion 133B forces the
teeth of timng belt 107 in nmesh with pinion gear 132A causi ng pinion gear
132A to rotate, thereby rotating disk-position regulating nmeans 1017.

In the enbodi nents descri bed above, when | oading plate 104 is positioned
medially relative to disk | oading position PCS.2, as showm in Figs. 67 and.
68, an end 133A of plate spring 133 is prevented fromreaching the inner
wal | of main chassis 20, and therefore, does not press against the
perimeter surface of timng belt 107. Thus, timng belt 107 renains.

di sengaged from pi ni on gear 132A. VWilggtimng belt is disengaged from

pi nion gear 132A, disk separation arms 130 and 131 renain in the retracted

position due r r«n C I pport
T3IA In 1 he iel 8 (b Rl PO g o BB e el 8 D loe. 121

of | ower di skingng delt 127. in Apesh hvigh pnnumt geaeriﬂ%Al:wﬁlgpmldng&ralméN wrced into
the fl at p05|t|on b r. di ui.de 121 d |l ower, disk guide 122,

respect i vel y TOIAfe sge¥eqypp(§ﬂg’gr‘ziﬁklf geiIE%P 5@?%&&“%&9%308 and 131B are out
of the path of tr @Hstﬁé’rémlSHdnﬂbx%KSde%@HbéaUtab&fe t\bﬁ‘en"‘%ﬁdﬁfﬂ gnﬁ‘e Ploaypack di sk.

Referring to Figs. 69 and 70, when |oading plate 104 noves to open position
PCS. 3, an engositiGfedomedinby eclatprei MgilﬂGIBachng@gason H@Sl?h neshosur freligs.of mai n

chassis 20 a re | n ,IIOI’] re S. agai nst erineter surface
of timing beB? ahel768 g?ﬁn[f 34 fB &ﬁtj@ ’?ﬁ Eveniert f Agacké“%ﬂ’reesul t,
pi ni on gear ﬁ{rﬁi’%ll %?Qmixﬁtéﬁa@sfis %U%ﬁrmgeﬁﬁl?“ﬁ@é% n&”gﬁsslfﬁgﬁnﬁ“ﬁwl?’lB

converge, urged by springs 138A and 138B. as di sk separation arnms 130 and
131 rotate bpeumeter t surfacar of rtomingnbelt H¥ppBhusedtitbingubplér 1@ dreinaimer  di sk

i d 121 d 122 th t.gted I ted within th
ouL 000 124 Lt ot e 08 ORGSR L 1S,
with ends 1308:aNged3HBADGRM REalaBVRaHnE 98 ahd ST rehéifShtnORdieRA St or ed

di sks D1 and D3, positioned above and bel ow pl ayback di sk .D2.
position due to the force of a return spring 134 which pulls on support lalA

In the retracted position, the side of support 130A engages edge 121C of
lower disk guide 121. At this point, ends 130B and 131B are forced into the
flat position by upper disk guide 121 aﬁd lower disk guide 122, respectively.
Also, -in the retracted position, ends 130B and 131B are out of the path of
transport of disks and out of the way of the playback disk.

Referring to Figs. 69 and 70, when loading plate 104 moves to open
position POS.3, an end 133A of plate spring 133 engages the inner surface
of main chassis 20 and pressing portion 133B presses against the perimeter
surface of timing belt 107, causing it to engage pinion gear 132A. As a
result, pinion gear element 132 rotates counter-clockwise. Ends 130B and
131B converge, urged by springs 138A and 138B, as disk separation arms
130 and 131 rotate because they are no longer supported by upper and lower
disk guides 121 and_ 122 as they are rotated to a position located within the
motion path of the playback disk. Thus, disk separation arms (30 and 131,

" with ends 130B and 131B bending toward each other, insert between stored

disks D1 and D3, positioned above and below playback disk D2. Disk



37 separation arnms 130 and 131 raise the edge of stored disk D1 and al so
prevent stored disk D3 from being drawn toward playback di sk D2. As
ti-mng belt 107 rotates cl ockw se, disk separation arns 130 and 131 rotate
cl ockwi se. Ends 130B and 131B are drawn out from between stored disk D1
and D3. As their edges 130B' and 131B' engage with edges 121C and 122E of
upper and | ower disk guides 121 and 122 respectively, ends 130B and 131B
are forced apart and into the flat position against the force of springs
138A and 138B. Wen di sk separation arns 130 and 131 are. rotated to the
retracted position shown in Figs. 69 &@¥d 70, ends 30B and 131B are
retracted away fromthe disk notion path of playback di sk D2.

Al though in sdparatiohosinmsenB0 dedci]bedseakiny edgdi 6K swegpiadiki O @&1dralsd30 and 131
are rotated by timng belt 107 to positively rotate disk separation arns
130 and 131 Prsvemestorgd disk B3 fymibeingrdrayvp towadplaybeek Wiskp@3si bl e to enpl oy
ot her nmechani sns 1 e u a h uld al so
be possible to usé?tg&%ggﬁg%?gkbgﬁgfggggégé §%¥€Hﬁ&§%%ﬁ§%$§éﬁ6(@ge Fig. 3)
on di sk sepatHt rctateacloskwisz€@ Ends 130B amd 131Bchre tyawal osti frgm beskengy pl at e

104, rel eases a ement between timng belt 107 and pinion gear 132A so
that return %Warfgggﬁg ‘Eﬂqﬁa’s a}ﬁ%{r Q%rlégﬁoﬁ“&aﬂw 191898 V1IBedEEs ck to t he
retracted pogjid ] | : ef gl Bl dS. 31- 39,

for now, andﬁz&?rtg?%t}egr@:iﬁ(% gr&gﬂqgﬁé{”gﬂg:ggwef(}g&%&?ﬂfk&ﬁ%ﬁ%& keeps

di sks in st omiderl308lardd fl3 DBnash férced gparfandiinde thd Hetvpositions against| thent | y

ted b 9t I f ft . hi b
U e DY, s o 50 a5 s G SR st G, o
ori ent at | On. roFligy &5 eriielSocRlsRYShofim( ML dod Bk HOL LAID Plos Bifa Ir awi ng of

Fig. 31) extends to a posliti nm above-upper surface
131B are retracted away from the disk motion path of playback disk D2.

Although in the embodiment deseribed above disk separation arms 130
and 131 are rotated by timing belt 107 to positively rotate disk separation
arms 130 and 131 to the retracted position, it would also be possible to
employ other mechanisms .to accomplish the same result. For example it
would also be possible to use, a mechanism that uses a return spring 134 (See
Fig. 3) on disk separation arms 130 and 131 and which, by closing loading
plate 104, releases an engagement between timing belt 107 and pinion gear
132A so that return spring 134 brings disk separation arms 130 and 131 back

to the retracted position.

Disk lock mechanism
Referring to Figs. 31-39, for now, and particularly to Fig. 31. a disk
lock mechanism 1013, keeps disks in stocker 1011 from shifting. A guide
sleeve 6 is resiliently mounted by a screw 9 to the lower surface of top cover
3. A cushion member 7, of urethane, felt or the like. holds guide steeve 6 in
" ""a vertical orientation. The end of guide sleeve 6 (toward the bottom of the

drawing of Fig. 31) extends to a position 0.8 mm above upper surface Du of



38 transfer disk D1 (See Figs. 38 and 39), passing through the disk
spindl e holes of any disks in the stocker that are above transfer disk DI1.
Al so, the end of guide sleeve 6 is a concave to receive the end of a | ock
sl eeve 62. described bel ow Lock sl eeve 62 extends upwardly from
mai n chassis 20 facing guide sleeve 6. Lock sleeve 62 is guided so that it
can nove between an unl ock position, where it passes through the spindle
hol es of the disks within the stocker below transfer disk DL (see Fig. 37),
and a lock position, where it fits. against the end of guide sleeve 6
descri bed above (see Fig. 36). In the 3gnl ock position, the end of |ock

sl eeve 62 extends to a position 0.8 mm bel ow the | ower surface of disk D1

opposi te gui &&s?éxe&yi@m-(swﬁ%n% 2d 39CKassihe MBub? tHedillofRh@e hbRsconpensat e
for slight msalignments in the position of transfer disk D1 when it noves

up toward t hef tmcHliskoit theostocket st arehabovepransfes disk d31.tAdsal thgrendadk sl eeve
62 with guide.slegve 6., A |l ock base 61.inserts t h _an . openi ng
20C | n mai n EWE SeEve8 is p sopenysda RN PF 588 OF 6 Wik HEDRACEEERoy o | ange
61A on the bgdiy@m end of | ock base 61. Lock base 61 guides |ock sleeve 62.
On lock base 61, there is a vertical guide groove 61C cut t_hrou%h an

out si de cyl i ndri chbclssleeveoh2 extendsorpwardiydigopimain ghassisp2b fasing gejde adi al | y

Fotat i ng. durREe, Br EpoHeRRCBa B, gtid8d o8 A iF o e HeRero, BERR O o
63A, of a | ogdsiticHN Wiere Lio Gliss6AMrbBet thel $piklld Relek BT e diks ditkihBhe ROt ati on

of lock cam 63 guides pin 62A, noving | ock sl eeve 62 between the unlock and

| ock positi ofteckss belovhansigroligk DA (sredfig63), andfd loek pesitiem avlise itdfifsend of
ook, o O3 B 3 G P A0SR ORRLSOAIEI BERiP0 PR, Look orm
22, i's urgedpasitivii, ehe ehd ok bckeslédied62 extends to a position 0.8 mm below the

lower surface of disk D1 opposite guide sleeve 6. The end of lock sleeve 62

is tapered to compensate for slight misalignments in the position of transfer

disk D1 when it moves up toward the lock position. Also, the taper serves to

align lock sleeve 62 with guide sleeve 6.

A lock base 61 inserts through an opening 20C in main chassis 20.

Lock base is affixed to main chassis 20 by a flange 61A on the bottom end

of lock base 61. Lock base 61 guides lock sleeve 62. On lock base 61, there

is a vertical guide groove 61C cut through an outside cylindrical section

thereof. Guide pins 62A, projecting radially inward from the inner surface of

lock sleeve 62, keeps lock base 61 from rotating during vertical movement.

Guide pins 62A fit into a spiral cam 63A, of a lock cam 63. Lock cam 63 is

inserted inside guide 61B. Rotation of lock cam 63 guides pin 62A, moving

lock sleeve 62 between the unlock and lock positions described ébove. A gear

64, affixed to the bottom end of lock cam 63 by a screw 67, meshes gear

segment 65B of lock arm 65. Lock arm 65, rotatably supported on the bottom

“'surface of main chassis 20 by a shaft 22, is urged counter-clockwise by a



39 spring 66. Also, a projection 65C, positioned to engage with end 85C of
UD link arm 85 descri bed above, is forned on the | ower surface of |ock arm
65. In disk | ock nechani sm 1013, |ock sleeve 62 noves up and down in
response to the notion of UD cans 197 and 82. as shown in Fig. 47.
Initially, when UD cans 197 and 82 are in position DOMN-2. UD |ink arm 85
rotates to the position shown in Fig. 32. End 85C is positioned to the
right of projection 65C of lock arm65. In |ock arm 65, spring 66 causes

| ock cam 63 (Fig. 31) to rotate clockw se, driven by gear 64. Lock sl eeve
62 is raised. to a lock position whereigt fits against guide sleeve 6 (see
Fig. 36, Fig. 38). Thus, lock sleeve 62 is inserted in the spindle hole of

di sk D in therigss Afkotd ?R}i&ﬂbﬁ 65€, B6ditiched k6 ehfhgt Wilkend 38¢ofaye secur ed
by one or both of guide sleeve 6 and | ock sl eeve 62 so that none of the

di sks can shlifk arm 35 deschifyednabiome,cia fermied onathel l@gernviace of puski armoéS.DOWN- 1. UD
link arm 85 rotates coynter-cl ockw t,0 .t he posjtion sho in Eig. 33. End
85C forces |ock af‘hfi’égti?‘é‘ %@W@%Ilgaﬁ%gﬁﬁo@p@gﬁﬁ & apd, dPWB Hor ce of
spring 66. LagkomsdMd e’ Hlotibh Soft UTS lewing 1972l 189C s SheRyeinbFid.Oyers to an

unl ock position in response to the nmovenent of spiral cam 63A In the
unl ock posi t Initigliyl, vdiensUBecamsel 7 andodBangin pesition IDENYN-2uh bk Bimof

transfer disk.D see,Fi gs... 37, and .39) . d I bed..abo t he .l.ower -
U face of oy G BoUE mueR SHARM R Fle. SREERE RIS VERRRRY S e Dy o
transfer d! séf ﬁb‘ecﬂibﬂ%S(ﬂﬁ]15&1651@65.%_18&1@&&?65, slf)ﬁhg'%i‘d&u&kﬂ@@‘l@cﬁﬂ passes
through spindle hole Ds of transfer disk D1, thus allow ng disk DL to be

removed fron®d{Xigk3l) teowiate elockwise, drivgachy gomr 64nkodosleee BB mised t o

position UP-1, end 85C. of 1D I.] arm 85 ..s _posi Lionegd tq.the t of
proj ection 6%’6.1 ?Oa?g %‘ﬁ&ﬁﬁ'w erﬁiltgﬁt(%%amfﬁﬁ'é@e F%EY(C §r(§3‘56€‘gadgq 't gg tes spring
66 in a countTris lewkkesR 6 isGaderted i itk Parlle Rdle JEAdk DligaNE phdeiof raised to

the |l ock position where it fits against guide sleeve 6 gsee Figs. 36 and
38). When UDrangpert] Othesrdislgoinngioeker 011 are secured by one or both of guide

sleeve 6 and lock sleeve 62 so that none of the disks can shift.

When UD cams 197 and 82 move to position DOWN-1, UD link arm ,
85 rotates counter-clockwise to the position shown in Fig. 33. End 85C forces
lock arm 65 to rotate clockwise in opposition to the force of spring 66. Lock
cam 63 rotates clockwise, and lock sleeve 62 lowers to an unlock position in
response to the movement of spiral cam 63A. In the unlock position. lock
sleeve 62 is 0.8 mm below lower surface DI of transfer disk D1 (see Figs. 37
and 39). As described above, the lower surface of guide sleeve 6 extends only
0.8 mm above upper surface Du of transfer disk D1. Thus, neither guide
sleeve 6 nor lock sleeve 62 passes through spindle hole Ds of transfer disk
D1, thus allowing disk D1 to be removed from stocker body 41.

When UD cams 197 and 82 move to position UP-1, end 85C of UD
link arm 85 is positioned to the left of projection 65C. as shown in Fig. 34.
Thus, lock arm 65 again rotates spring 66 in a counterclockwise direction via

""gear 64. Lock sleeve 62 is raised to the lock position where it fits against

guide sleeve 6 (see Figs. 36 and 38). When UD cams 197 and 82 move to



40 position UP-2, UDlink arm85 is rotated further in the
counter-clockw se direction, as shown in Fig. 35, and |ock sleeve 62
remains in the | ock position. Referring to Figs. 73-75, m salignment
bet ween gui de sl eeve 6 and | ock sl eeve 62 can occur when top cover 3 is
attached to the front of the housing with an offset, for exanple, of 0.5
mm Referring to Fig. 73, when |ock sleeve 62 is at the unlock position the
ends of guide sleeve 6 and | ock sl eeve 62 are separated fromthe upper
surface and the | ower surface of the transfer disk by the correct distance
(0.8 MM, simlar to the configuratio#Qin Fig. 37. Wen |ock sleeve 62 is
rai sed toward the | ock position, |ock sleeve 62 engages with the end of

gui de sl eevghitidh TUB-QUID dirkd 8@y 858s irstafel euttRbry indfifel codtel-RldcRWiseover 3, as
descri bed above. The engagenment of |ock sleeve 62 with the end of guide

sl eeve 6 cauliwestioni efe shavaevp 15t §5¢ prd logh sleeve 62 wanpinsoin e lorkk positi on
(see Fig. 7 oiﬁ%ﬁ the | ock position, |ock sleeve 62 causes gui de sl eeve 6
totilt rou Fy 5 degrees toward the rear of changer/player 1000.
Referring to Fi g.ReférringhosFigs.! 73-75,exidalignnadny bdheceaniiteisle¥vd Goandoei ng
fornmed between the surface of |ock sleeve 62 and guide sl eeve 6, thereby
preventing ek sleevep2 cap|assurowhemdopireves X isortiaghec: ke the fraet ehtheof gui de

sl eeve 6 as 310 . ' | sed. h ration.| s red even in
the pr esenceh%g?lﬁéﬁglp g?‘? é’ﬁé%tf quri e{x?i-nﬁge, oﬁﬁtrigg ""ﬂ(}&?% & ntggilé' %??‘@%ﬁst ances is
a gap or of fisek sleaten6® s g1thél @nidlle Pusition Atdedd3cdf ghlideesleeve26 hhdk®dck t 0 occur.
A disk transfer error canm result in disk D1 bein ositioned consi derably

away from t i§leexe §eiarp separatesh frop thenypper surface \and the tyveas raurfacey ofithe <82 are
noved to posit] r . t k. sl eeve 62
cannot corrp?r?é‘t'éf?g dfgc%w{ gc&nﬂgcéﬁsg%ﬁgr@'%or{lrﬁf’ﬁsgﬁtl?rat}rqg*’g?&ﬁiukrg.’t%@olg k sl eeve 62
i s obstruct @ig.37. tWhked Riokrsleave bAde raidedt tomndlf e 16iksposRionp eukediédvag | ock

sleeve 62 fromrising to the | ock position. If the stocker were driven up
2 engages with the end of guide sleeve 6 since guide sleeve 6 is flexibly

affixed to top cover 3, as described above. The engagement of lock sleeve 62
with the end of guide sleeve 6 causes guide sleeve 6 to tilt after it rises to the
lock position (see Fig. 74). In the lock position, lock sleeve 62 causes guide
sleeve 6 to tilt roughly 1.5 degrees toward the rear of changer/player 1000.
Referring to Fig. 75, this tilt prevents any discontinuity from being formed
between the surface of lock sleeve 62 and guide sleeve 6, thereby preventing
the spindle holes of the disks from catching the end of guide sleeve 6 as
stocker body 41 is raised. Smooth operation is assured even in the presence
of vibration or tilting. Under no reasonable circumstances is a gap or offset
between guide sleeve 6 and lock sleeve 62 likely to occur.

A disk transfer error can result in disk D1 being positioned
considerably away from the stock position. In this case. when UD cams 197
and 82 are moved to position DOWN-2, the sloped surface at the end of lock
sleeve 62 cannot compensate for the misalignment of the transfer disk. Lock
'sleeve 62 is obstructed by the lower surface of transfer disk D, preventing

lock sleeve 62 from rising to the lock position. If the stocker were driven up



41 or down while disk Dwas in this position, guide sleeve 6 or |ock

sl eeve 62 woul d danmage transfer disk D1, resulting in a mal function of
changer/player 1000. To prevent this type of problem beforehand, a shutter
piece 65A is fornmed on the end of | ock arm65 as shown in Fig. 31. Optical
sensor 163H, which projects dowwardly fromthe | ower surface of nmain
chassis 20, detects whether |ock arm 65 has arrived at the | ock position.
The output from optical sensor 163H, a disk |ock signal (signal D. LOCK),
i ndi cates when |ock sleeve 62 is at the | ock position by changing to "L"
Di sk insertion error prevention nechadism Referring to Fig. 40, a
di sk insertion error prevention nechani sm 1014 prevents errors during

i nsertion ofordiosén ®hilbrdiskgh whissik thizgRiitionNgwpe slesve 6 oA [odk Sibatlet €7 147
rotates on a slgaft 150 su§por_t ed by bends 100J of |oading chassis 100.

Fl aps 147A SXWRJapssn fandes disk O zesyltiggiiaa mafunstion o€ chianger/plagen t i on

aperture | A ffg@oPreV @enitrfﬂfsotﬁ?é fﬁ[}%@%%f"&%ﬁﬂ{fkassh(ugfgﬁpgeif% .. One end of

shutter 147 has a dgear segme , conpresse ' 1Br sinilar
mat eri al usefdrmal pm tieemtd off Iobls arnf 66tas Shown i Rigt Be. Opwoail Bempr i1s3@dhesi vel y
attached to the bottomend of flaps 147A to prevent disks from being

damaged wheVl WYBJSFF?a&W’WPé’d’lXp dbg dawe sirfacheofymain ¢hassisg20oad/ ej ect

operation f ' ' t 148
ot ates on Seehsreh@Iotran iy Btk BEEL et the ook podidhy he BEGHERS, Sy ¢ o1
actuat or 14@®pticalmegent W3l taedisk lodk vigsa (signal BpLiOQK) 4Ddihtegokas to a first
arm 148B of ls ut.t er &gt uator 148. A rack 148A at t Qe end of a second arm
148C, whi ch 9% figevs lfgaﬁltge sk posttion byn¢haegingtta "Li'r-st arm 148B, weshes
gear segnent 147B of shutter 147. First arm 148B of shutter actuator 148
faces a pin 129 (see Fig. 2) attached to | oading plate 104.

Disk insertion error prevention mechanism

Referring to Fig. 40, a disk insertion error prevention mechanism 1014
prevents errors during insertion of disk D through disk insertion aperture 1A.
A shutter 147 rotates on a shaft 150 supported by bends 100J of loading
chassis 100. Flaps 147A extend downwardly from a shutter 147 across disk
insertion aperture 1A to prevent improper insertion of disks (see Fig. 1). One
end of shutter 147 has a gear segment 147B. Felt, compressed urethane, or
similar material used to protect disks, (not shown in the drawings) is
adhesively attached to the bottom end of flaps 147A to prevent disks from
being damaged when they contact the upper surface of the disk during
load/eject operation for disk D as described below. -

Shutter actuator 148 rotates on a shaft 102 rotatably supported on
loading chassis 100. Shutter actuator 148 is urged counter-clockwise by a
spring 149 attached to a first arm 148B of shutter actuator 148, A rack 148A
at the end of a second arm 148C, which forms a roughly 90 degree angle
with first arm 148B, meshes gear segment 147B of shutter 147. First arm

" "148B of shutter actuator 148 faces a pin 129 (see F ig. 2) attached to loading
plate 104. :



42 In disk insertion prevention nechani sm 1014. shutter 147 is
opened or closed according to the positions of |oading plates 104 and 140.
When | oading plates 104 and 140 converge to disk receiving position PCS. 1
(see Fig. 10), shutter actuator 148 is pressed by pin 129 of |oading plate
104, rotating it clockw se (as seen fromthe top surface of changer/pl ayer
1000). Shutter 147 then rotates toward the outside of changer/player 1000.
Thus, when | oading plates 104 and 140 are at di sk receiving position PCS.
1, shutter 147 is in a position that permts disks to be inserted through
di sk insertion aperture 1A Whgn | oadi ng plates 104 and 140 are
pressed apart due to the insertion of a disk, spring 149 pulls shutter
actuator 148 to rigtditie insertiaUptedntios | AEdhMAISA 1014 SBRGASIA7tIBSpERdd on of

| oadi ng plate 104 (pin 129). This causes shutter 147 to pivot down and
toward the iaistlensdogccerding)de Ay postionsouhloading epittend Ot ingd| kt0esWhem and 140
separate a | fi | fl 4 ter i I ted from
pi voti ng anagf(ﬁu}rl% gagesggﬁ‘f %@gﬁﬁge"r" ﬂgeﬁé? gég\g%féfégk?‘ébg Iigoélgigfl hlg(?g‘sl ﬁ%ﬁler 147
remains par tFi%/.- o0 3huths &btgdtorD] 48 i preageddbynth 129 @f abatmie plat apey 1000,
shutter 147 slides along the upper surface of the disk. Wien disk Dis

i nserted andotatingdbeloclodise dapessntfrem the topf susface 4f shanger/plageta 08 om t he

upper surfa f  di Si hutter .147.due tag the of spring
140° shut 1 ol 147 St bR ek W1 ik, S5 E0 b okl | BRE g T o

(where fl apamibﬁneadih%@mesdmkanun%ra}é Qﬁﬂiﬁ@&ééiﬂfng poéitioRPCH. 0shideslC, whose
movenent is bl ocked by the inner surface of_ bend 100K of | oading chassis

100. 147 rig dn anpasition thaty peranitst digks tp heoingerted: Bpush didle insortitnge of
changer/ pl a)é@;%&_gﬂp di sk-ejection is not inhibited, regardl ess of the
posi tion of "th oa%i ng .pl ates 104 and 140. When a disk is transferred to

the front of charyhéd dbadisg plREY HAdahdededge pfesielicaptrsidvengages With flap

147A. shutter | ) ) )
insertion of a disk, spring 149 pulls shutter actuator 148 to rotate it counter-

clockwise in response the motion of loading plate 104 (pin 129). This causes
shutter 147 to pivot down | and toward the inside of changer/player 1000.
Once loading plateé 104 and 140 separate a specified distance, flap 147A of
shutter 147 is prevented from pivoting any further by the upper surface of
disk D so that shutter 147 remains partly-open. As disk D is being drawn into
changer/player 1000, shutter 147 slides along the upper surface of the disk.
When disk D is inserted and transported to position P2, flap 147A falls away
from the upper surface of disk D, closing shutter 147 due to the force of
spring 149. Shutter 147 is prevented from rotating beyond the closed position
(where flaps 147A blocks disk insertion aperture 1A) by stop 147C, whose
‘movement is blocked by the inner surface of bend 100K of loading chassis
100.
Since shutter 147 can freely rotate toward the outside of
changer/player 1000, disk-ejection is not inhibited, regardless of the position
" "of the loading plates 104 and 140. When a disk is transferred to the front of
changer/player 1000 and the edge of the disk engages with flap 147A. shutter



43 147 is pushed open and slides against the upper surface of the disk
thereafter. The ejection of the disk causes |oading plates 104 and 140 to
move toward each other. Wien pin 129 of |oading plate 104 engages wth
first arm 148B of shutter actuator 148, shutter actuator 148 rotates
clockwise in tandemw th the notion of |oading plate 104, causing shutter
147 to lift away fromthe upper surface of the disk. Referring to Fig. 14,
when the disk arrives at the eject position P5, |oading plates 104 and 140
shift to disk receiving position PCS. 1, and shutter actuator 148 opens
shutter 147 to a position that allows disk insertion into disk insertion
aperture 1A A shutter piece 147D on the upper portion of shutter

147 is det ec . b I ENS O 3B bel ow.| oa 100 to
i cate the 1 st P iR supEDGinst ot e ? BRI BBt 0r 1008 1 s
a shutter C|'Dﬁeeeﬁabﬁélﬁ|of(tl$d gisRIcazeSl164dmg plattl CID40RAS] 40 @ahmf)vé'ftc)waflﬁen shutter
147 cl oses. D sk pl.ayback p05|t|on P3 and stock position P4 are

det ected by @asbmthm%mnslég 1|2ﬁ af Heading plate 104engages wath firsharor 148BC (Fi g.

9). signal L S&:&ua%{zlgg@é s{‘mttep Elo'r qq ‘?ﬁ' ? tolagwl)sgcié gﬂgﬁ?ﬁlawlth

di spl acerrentOfO IE: nd "posit1o I'ng signal L.

PULSE after &b%@dxoxﬁoﬂl&ﬁﬁ@?ﬂ& 004 eabsing )shutfé@fﬁwrﬂonﬁlﬁta@vaﬁl flomlfe when di sk
D reaches reference position P2, after insertion, %nal CLCSE changes to

Pl ayback posvppensurface of ﬂwOﬂldgtP@aemygéOd*wnk4 othen tb@ skartivessiighal L. P UL

S E after thi.s ref Lt t St.o osition.P4 is
i ndi cat ed by jgctcpgaﬁ{onnl?ffgaﬁg gageé @t%ﬁ ‘[C@ S?‘%ﬁ&? gggl ‘%‘8’[’“ tpﬂg,mf”éf erence
position.  POgN, aRe %ﬁﬂté}%tdmhm §pens shutter 139f@rd poatidOtHak @Bowd1- 45, a
door open/close mechani sm 1015 sel ecti vel y closes a door 11 over disk

i nsertion apdisk imsertion. into gwktlmﬁlmamw 142 is attached to the inner

surface of door 12& shup(er E)i%cel?@lﬁ on t?ie upper portion of shutter 147 is detected

by an optical sensor 163B below loading chassis 100 to indicate the closing
of shutter 147. The output from optical sensor 163B is a shutter close signal
(signal S.CLOSE), which goes high ("H") when shutter 147 closes.

Disk playback position P3 and stock position P4 are detected by
counting pulses in the output from optical sensor 163C (Fig. 9). signal
L. PULSE. Signal L . PULSE indicates the incremental displacement of the
disk and position is calculated by counting signal L. PULSE after signal
S.CLOSE goes high ("H"). Referring to Fig. 12, when disk D reaches
reference position P2, after insertion, signal S.CLOSE changes to "H",
Playback position P3 is indicated by a count of 7 pulses in signal L. PULSE
after this reference position is indicated. Stock position P4 is indicated by a

count of 167 pulsés after the indication of the reference position.

Door oper/close mechanism
_ Referring to Figs. 41-45, a door open/close mechanism 1015
selectively closes a door 11 over disk insertion aperture 1A. A protection

sheet 12 is attached to the inner surface of door 11. Shafts 15A and 15B,



44 pivotably connect door 11 with front panel 1. Door 11 has an upper end
11C that is slightly bowed to forma concave contour to prevent it danage
caused by contacting the recorded surface of disk D during insertion. A
spring latch 11 A on the right end of the inner surface of door 11, passes
t hrough a hole 1B of front panel 1 and attaches to another spring 13
descri bed bel ow. A shutter piece 11 B passes through a hole I1Cin front
panel | to actuate an optical sensor 163l affixed to |oading chassis 100;
Optical sensor 163l indicates closure of door 11. The output from optical
sensor 163l is a door closed signal (signal D. CLOSE) that goes high ("H")
when door 11 closes. A disk grip 8 has a felt grip with a slit 8A

adhesi vel y bpreggyt Sodnes: ddvran widl fregepakl 11084 Narelanlupps bid $fcof di sk
grip 8 supports the disk when it is in the eject position, preventing the

di sk from drthepisrelightly bowediite Korims epndawve confeurt tarpeevent it damage c@medng 13

consists of fwo coil springs,13' .13" .GcO ted by a bridgi.ng,section 13B.
Spring 13 ro %P%‘ga(gwgat%gﬂﬁ _defgs‘g@ﬁﬁ(?f ?Egr]gﬁ“?%"fsﬂ?ﬁ?a& f’gdﬁ?ﬁpanel 1.
To push door1fd onl e @ibht @nd iof Hhe IREPE@LRBGI H3Or 01, Fldids BRIUAG Asle | S

inserted in a hole fornmed on spring latch 11A. A second renote end 13C of

coi | spring 1B ofefmerigeanehilt andt aftachem o asaihdr aspaingf 15 desstibgshibelow . ABri dgi ng
section 13B f,aces a n ortign 82D qn,a,forward-facj en f UD cam 82
That ongacesBiFugrn 0B bRt Beidiadtid o Bt it Mo iR g ront ot
changer/ pl ay@fﬁc&m@n@wishﬂogff&wrto%g SRsHEe 00! Kaslickiels@wor Tig3g ur ges

door 11 open. th door open/cl osSe nmechani sm 1015 as descri bed

above, door illg!ici\@éomiiMOﬁﬂqomlbs'ﬂlﬁ aufpuir fiomcpptisalt $easerokiiiipm dforuD cam 82,
22,100, 0 G e he B R WP U3 IO A0 BRI B 99118 .,
82. opening godisk gdiptPnay & fElheripukith delioBAC hdtngivelyPbanded t4QR€ innkRUS, even
' the user surface of front panel 1. Slit 8A of disk grip 8 supports the disk when it is
in the eject position, preventing the disk from dropping out of disk insertion
aperture 1A, '
Spring 13 consists of two coil springs 13°, 13”° connected by a
bridging section 13B. Spring 13 rotates on a shaft 16 supported on the inside
of front panel 1. To push door 11 closed, a first remote end 13A of coil
spring 13"’ is inserted in a hole formed on spring latch 11A. A second remote
end 13C of coil spring 13" engéges with the inner surface of front panel 1.
Bridging section 13B faces a nose portion 82D on a forward-facing end of
UD cam 82 that engages bridging section 13B when UD cam 82 moves
toward the front of changer/player 1000 past position DOWN-1 as described
below. This urges door 11 open.
With door open/close mechanism 1015 as described above. door 11
is opened and closed acc;brding to the position of UD cam 82, as shown in
Fig. 47. When UD cam 82 moves to position DOWN-2, bridging section 13B
" of spring 13 is forced forwardly by nose portion 82D of UD cam 82. opening

door 11 toward the outside of changer/player 1000. Thus, even if the user



45 forcibly closes door 11, coil spring 13 absorbs the force to prevent
damage. When UD cam 82 noves from position DOMN-1 to position UP-2. nose
portion 82D noves. away from bridging section 13B of spring 13. so that
spring 13 pulls door 11 cl osed. Drive control circuit Ref erring
to Figs. 48-60, a drive control circuit 1016 includes a systemcontroller
300 conprising one or nore mcroprocessors. Controller 300 includes a ROV
a RAM interface circuits and other circuit elenments. Controller 300 is
connected to a conputer 303 via node keys 301, that include EJECT key-I

t hrough EJECT key-4 for ejecting diskstsD held in slots 41A through 41D of
stocker body 41, respéctively. Controller 300 is connected to a conputer

303 by an i nfoeeiblycelosdsr dudirtl 13661 st IDhbsOFbsIO f6:RBS Qksvei 8mage.
changer/ pl ayer 1000 responsively to actuati on of node keys, conmands from

conput er 303WhghdUH; g | 82s@pvesoFromapesition RO WY-1 |t?wogiaifgtE§f+h Risgs. 4|9- 66,
[ | . tica
cencor s 1650 m 52D, moveL 4AY ot Sridding slctiof 1SR o bunes Ly SUHREr ' 500, 1 1

response t o dpriagel spasadsor idotlbged| | er 300 applies signal FRONT and signal
REAR, to a notor drive circuit 304, to control the disk transfer position.
Motor drive circuit 304 outputs prescribed drive voltages to a drive notor

190A of tim | mechani sm 1004 (see Fig. 9). Wen signal FRONT
goes hi gh ("éfgye?g{#ﬁrli ‘ic/&ééugtgl tage is output to rotate timng pulley 106

cl ockwi se. When sRefeaingRbAfp)d850Na glivd corltebl cigdnitolN 6Shdlededrd MBtenp! t age i s
out put. Al so, nojor S lve circuit 304 short-circuits the output when both
signal s ar e °oprolley & éc‘f‘?’@?ﬁ@‘?ﬂet“?’ﬁa‘?q POk Jneropprcsssonsy oBontyrlas BRA h si gnal s

go low ("L")inctli® FOROM! GRRAMY Sutbrilealfdli®Nthd RhF AR0A &RRchiseevhee! .
Controller 300 is connected to a computer 303 via mode keys 301. that
include EJECT key-1 throu'gh EJECT key-4 for ejecting disks D held in slots
41A through 41D of stocker body 41, respectively. Controller 300 is
connected to a computer 303 by an interface circuit 302, Controller 300
controls disk changer/player 1000 responsively to actuation of mode keys,
commands from computer 303, and disk insertion, according to flow charts
in Figs. 49-66, described below.

Signals S.CLOSE, IN, and L. PULSE from optical sensors 163A,
163B, and 163C, respectively, are applied controller 300. In response to these
signals, controller 300 applies signal FRONT and signal REAR, to a motor
drive circuit 304, to control the disk transfer position. Motor drive circuit 304
outputs prescribed drive voltages to a drive motor 190A of timing pulley
drive mechanism 1004 (see Fig. 9). When signal FRONT goes high ("H"), a
drive voltage is output to rotate timing pulley 106 clockwise. When signal
REAR goes high ("H"), an opposite drive voltage is output. Also, motor drive
circuit 304 short-circuits the output when both signals are "H" to

; éiectromagneticaliy brake motor 190A. When both signals go low ("L"), the

motor leads are isolated and motor 190A can freewheel.



46 Signal P . PULSE and signal P . REF output by optical sensors
163D and 163E, respectively, are applied to controller 300. In response to
t hese signals, controller 300 applies signals P.UP and P. DOAN to not or
drive circuit 305 to control nmotor 190B to control the positions of UD cans
197 and 82. Motor drive circuit 305 is a driver circuit that outputs
prescribed drive voltages to a drive notor 190B of optical nechani sm
el evator 1008 (Fig. 16). Wen signal P.UP goes high ("H'), a drive voltage
Is output to nove UD cam 197 in the up direction (toward the front of
changer/ pl ayer 1000). Wen signal P. D@¥¢WN goes high ("H'), an opposite drive
vol tage is output. VMen both signals go high ("H'), notor drive circuit 305
11

short- circuits t [=Ye) I ' r 190B.
When bot h signal s o I ow ! LLE ;q&czéé eads ar E‘Eﬂé‘ggk u%ﬂ@nﬁsggs @E%
freewheel s. and 163E, Segpealively,. algEipplied! t6 icomtedileS 300POS réspenszprd ihege by opti cal

sensors 163F aagﬁ’16365 res&bctlyel y, to controller 300. In response to
these signalSgnas, gegtrellesTs aal?lléFSﬁl PP M@Muﬁopmo“?ro B¥htrol the
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when t he maicixcpitswhe-motoplleads electromagnetically brakmg motor 190B: When both
signals go low ("L"), the leads are open and motor 190B freewheels.
Signal S.REF and signal S . POS are applied by optical sensors
163F and 163G, respectively, to controller 300. In response.to these signals,
signals ST.UP and signal ST.DOWN are output to control the output of a
motor drive circuit 306, which controls the vertical position of stocker 1011.
Motor drive circuit 306 is a driver circuit that outputs prescribed voltages to
drive motor 190C of stocker elevator mechanism 1012 (Fig. 26). When signal
ST.UP goes high ("H"), a drive voltage is output to raise stocker 1011, and
when signal ST.DOWN goes high ("H"), an opposite drive voltage is out‘put.
When both signals go high ("H"), motor drive circuit 306 short-circuits the
motor leads and electromagnetically braking motor 190C. When both signals
go low (“L;'), the leads are opened permitting motor 190C to freewheel.
Signal D . LOCK and signal D . CLOSE are applied by optical sensors 163H
and 163, respectively, to controller 300. These signals indicate the status of
"lock steeve 62 and door 11. A back-up power supply (not shown in the

drawings) is connected to controller 300 so that when the main power-supply



47 is off, the stocker position, the flags indicating presence of disks.
etc. are stored in RAM The read signal read by optical pickup 210
is applied to a signal processing circuit 307 via a RF anp 309, and EFM
denodul ati on, de- interleaving, error correction and the like are
performed. The resulting signal is applied to conmputer 303 via interface
circuit 302. Based on a servo error signal fromoptical pickup 210, servo
circuit 308 controls the focus servo, tracking servo and the feed servo for
optical pickup 210. This allows the light' beamto follow the data tracks
on disk D. Signal processing circuit 307 and servo circuit 308 are
connected to controller 300 and aré controlled according to the operating

mode.  DesGgigH;,i 8 sifcke©Bbsiftbn, Pthe FRAY ifdicating presdReé &1 difi. e, Fr@s. 49- 66,
t he operation of changer/player 10007is described by flow charts. In the

fl owcharts, storediim®RAMt es the stocker position. D.FLAGn) is a flag that

i ndi cates the presence .of. a disk.in g.respecti sl ot [ 41A-41D, (see Fig.
26). D FL. AG(1) i ohe gads gl gl ygorliceb pickep 10, § el rFP_?r?*é‘F‘gt 41A, and
to 0 when slfbeddiflei Sir@RPBY7 ¥ FRLAK aﬂn%)' 50% €ind BFM dethddBkieal @ea di Sk is

1
present in slot 41B, and to 0 _when sl o 41B is enpty. D. FLAG3) is set to
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ty. D.FLAGQ 4),.i t to 1, 1o i.ndicat . di i t ] | ot 41D
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TOLOBE", | 0ad g Bl 6ot Ute ks Sl B Slghat Srofletlie’ RSHAPFaRPST U1 07
servo circuit 308 are connected to controller 300 and are controlled according

to the operating mode.

Description of control procedures

. Referring to Figs. 49-66, the operation of changer/player 1000 is
described by flow charts. In the flowcharts, "n" 'indicates the stocker position.
D.FLAG(n) is a flag that indicates the presence of a disk in a respective slot
41A-41D (see Fig. 26). D.FLAG(1) isset to I, to indicaté a disk is present
in slot 41A, and to 0 when slot 41A is empty. D.FLAG(2) is set to 1, to
indicate a disk is present in slot 41B, and to 0 when slot 41B is empty.
D.FLAG(3) is set to I, to indicate a disk is present in slot 41C, and to 0
when slot 41C is empty. D.FLAG(4) is set to 1, to indicate a disk is present
in slot 41D, and to 0 when slot 41D is empty.

M.FLAG is a flag that indicates the current operating mode. When
M.FLAG is set to "READY", the changer/player is in a disk receiving mode.
Loading plates 104 and 140 placed in disk receiving position POS.1, and door

"11 is open. When M.FLAG is set to "CLOSE", loading plates 104. 140 are
brought to disk receiving position POS.1, but door 11 is closed. When



48 MFLAG is set to "PLAY", changer/player 1000 is in playback node for

pl ayi.ng back a disk. Wien M FLAG is set to "STAND-BY", a disk is clanped on
the optical nmechanism but changer/player 1000 is in stand-by node, where
di sk playback is halted. When M FLAGis set to "tSTOCK", changer/ pl ayer
1000 is in a stop node. A disk is transferred to the stock position, and

| oadi ng plates 104 and 140 are brought to open position PCS. 3. Main fl ow
When the power supply is turned on, controller 300 perfornms a set of
prescribed initialization procedures and then proceeds to the nmain routine
defined by the flowhart of Fig. 49. 40 a | oop including steps S1-S8,
controller 300 nonitors for: a change in signal INto "L" (disk insertion
detection), MIFEM(RGS katadol WL AOT" OsRnSdr/plElCT 088 YiS id phiybackk @slieCyymand
applied by conputer 303; a read end; or a change in signal D.CLOSE to "H'
(detection playingr btk @ dislss ihenoM.HobG is1jet to ?S'EIRNDOB i'ng Oiskristi on

When changer/ player 1000 .is,in.disk receivin e .disk Diis inserted
t hrough di sﬁ{u Dgér% %Pﬁlé:?t H‘r%‘éhaf}flﬁ}’o%u ich%ﬂgpe?lg{gggr i@lz@ésnﬁl l%ﬂ'ﬁi'g}'e driven
apart. RefepfddBgwhereFiligk playbatih e haltedk WhdnSM.FEAGt ROset @0 PEFOCION PL, the
output fromoptical sensor 163B, (signal IN), goes low "L". Controller 300

t hen proceetkangerdpinyere OGS is i prstaremede AClsK cnBassiewed ito thg gtocko.

Control |l er -t he i: NS I i i i ] disk Dto
stock posi tggﬁtlé}t.aﬂe\?ﬁﬂilﬁl%gﬁﬁega?%eaﬁg lgﬁgfeggaﬁﬁlgtv{%og&%%ﬁ%{)g%%er act uat or
148 rotates counter-cl ockwi se and shutter 147 rotates toward the inside of -
changer/ pl ayer 1000. Thus, when the disk is inserted to a certain point,
flap 147A oMagmflower 147 drops to the upper surface of the disk, sliding -
agai nst the '

When the power supply is furned on, controller 300 performs a set of
prescribed initialization procedures and then proceeds to the main routine
defined by. the flowchart of Fig. 49. In a loop including steps Si-SS,
controller 300 monitors for: a change in signal IN to "L" (disk insertion
detection), user activation of one of EJECT keys 1-4; a read command
applied by computer 303; a read end; or a change in signal D.CLOSE to "H"

(detection of forcible closure of door 11).

Disk loading operation

When changer/player 1000 is in disk receiving mode and disk D is
inserted through disk insertion aperture 1A loading plates 104 and 140 are
driven apart. Referring to Fig. 11, when disk D is inserted to position P1, the
output from optical sensor 163B, (signal IN)}, goes low "L". Controller 300
then proceeds from step S1 to procedure JOB LOAD shown in Fig. 50.
Controller 300 then begins a loading operation which transports disk D to
stock position P4. With the movement of loading plate 104, shutter actuator
148 rotates counter-clockwise and shutter 147 rotates toward the inside of
"changer/player 1000. Thus, when the disk is inserted to a certain point, flap
147A of shutter 147 drops to the upper surface of the disk, sliding against the



49 upper surface of disk D as disk Dis transported further inside
changer/ pl ayer 1000. In the event that user forcibly pulls open

cl osed door 11 and inserts a disk, as disk Dis being forcibly inserted,
because door 11 is not held open, door 11 will scrape against the | ower
surface of the disk as spring 13 tries to pull it closed. As described
above, upper end 11 C of door 11 is bow shaped so that the center is |ower
than the ends. Therefore, upper end 1 |IC engages only the edges of the

| ower surface of the disk, helping to prevent door 11 from scraping the
recorded surface, which is offset frogthe very edges of disk D. However,

it is not unlikely that, during a forced insertion, that the user mﬁll bend
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user will bend the dlsk causing the recorded surface to scrape against door
11. To eliminate damage in this event, procedure JOB LOAD opens door 11
during forced insertion. The forced insertion of disk D causes signal IN
changes to "L" initiating procedure JOB LOAD whose entry point is step
S20. First, controller 300 checks to see if M. FLAG is set to "CLOSE". If
M.FLAG is set to "CLOSE", UD cams 197 and 82 are moved from position
DOWN-1 to DOWN-2, and door 11 is opened at steps S21-S27.
The following are the details of steps S21-S27. At step S21, controller
300 sets signal P.UP to "H", and, at step S22, waits for signal P . REF to
change to "H". When signal P.UP goes high ("H"), drive motor 190B (Fig.
16) of optical mechanism elevator 1008 is rotated and UD cams 197 and 82
move toward the UP position. When signal P.REF goes high ("H"),
controller 300 sets signal P.UP to "L*" and signal P.DWN to "H", at step S23,
and waits for signal P.REF to change to "L" at step S24. Drive motor
190B, in optical mechanism elevator 1008, is rotated in reverse and UD cams
197 and 82 move toward the DOWN position. The reverse rotation of UD
cams 82 and 197 cause signal P.REF to change to "L". At step S25



50 controller 300 begins counting the pulses fromsignal P. PUL S E
until the pul se count reaches "32" at step S103. UD canms 82 and 197 nove in
the opposite direction to the reference position and then to position
DOMN-2 to avoid curulation of error in the count of signal P . PULSE
attendi ng repeated novenent of UD cans between position DOM-2 and DOMN- 1.
When the count val ue reaches "32", it indicates to controller 300 that UD
canms 82 and 197 have arrived at position DOMN-2. At step S27, signals P.UP
and signal P.DWN are set to "H' for 50 nsec. electromagnetically braking
not or 190B and stopping UD cans 197 as@ 82. Thus, when UD cans 197 and 82
are brought to position DOMN-2, door 11 is opened as described above (see

Fig. 42). controlleff308r bepir@Pccvdting SheC pildsefr@d, sighnl & TRULS B RnéRthevhen M FLAG
is not set to "CLOSE" (it is nor ma”qu“‘SGt to "EJECT"), controller 300
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friction bergpeagd mavament HIIA cams betpen awsitign PR WhERr ansk DEYENgkr / pl ayer

1000. If signal b RE abd Sulordlhdingie G Eladeath b LBt iESobREANTS, 1t

i ndi cates to controll ér € inse Sk~ cannot be transferred

i nto changeUpkaye 82 k@097 hdvesagived aRRARicnsDONANIPe dttseep'$27. algnalsep S52 to
halt the |oading procedure. Then, contrdller 300 returns to the nain
routine in Figy and signal PDWN gecset do JRStior S0 wesse glechompgneticallie t he di sk
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di sk presenesms 1189 dadF820&fen braught' §6' posttiors DEPWNID, dedrghlals b and si gnal
REAR are SeElesEc(r)ibed above (see Fig. 42). .
After step S27 is completed, or after step S20 when M.FLAG is not
set to "CLOSE" (it is normally set to "EJECT"), controller 300 progeeds to
step S28 in Fig. 51. When signal REAR is set to "H", in the loop of steps
S$29-S30, controller 300 waits 3 seconds for signal S.CLOSE to go high
("H"). When signal REAR goes high ("H"), drive motor 190A of disk transfer
mechanism 1001 (see Fig. 9) rotates causing timing belt 107 to rotate
counter-clockwise. The inserted disk D is rolled clockwise along friction belt
142 as it is transported toward the rear of changer/player 1000. If signal
S.CLOSE fails to go high ("H") within three seconds, it indicates to controller
300 that the inserted disk cannot be transferred into changer/player 1000 and
signal REAR is changed to "L" at step S52 to halt the loading procedure.
Then, controller 300 returns to the main routine in Fig. 49. |
If disk transfer proceeds normally and the disk arrives at reference
position P2 (Fig. 12), then shutter 147 begins to close and signal S.CLOSE
goes high ("H"). At step S31, controller 300 sets disk presence flag
D.FLAG(n) to "1". At step S32, signal FRONT and signal REAR are set to



"H' for 50 nsec. electromagnetically braking notor 190A to tenporarily stop
disk transfer. At steps S33-S36, UD cans 197 and 82 mnove from position
DOMN-2 to position DOMN-1, and door 11 is closed. - At step S33,
controller 300 sets signal P.UP to "H', and then at step S34 begins
counting the pulses fromthe output (signal P. P UL S E) fromopti cal
sensor 163D. At step S35, controller 300 waits for the pulse count to reach
"21". When signal P.UP goes high ("H'), drive notor 190B (Fig. 16) of
optical nmechanism el evator 1008 is rotated and UD cans 197 and 82 nove
toward the UP position. Wen the puls$e count reaches "21 ", it indicates to
controller 300 that UD cans 82 and 197 have arrived at position DOMN-1. At
step S36, "$"gfealb0 sl dadroniagnaicaffy By Ro®et 904 6 BmgoarilsGtapec.

el ectromagnetical |y braking mptor 190B to halt the notion of UD cans 82 and
197. V\henqlﬁﬁ8&%@0‘5‘82”*%69518’/6@%@@%?ainﬁebmaﬁnqog%iWQVanrmsﬁ,’Oonor 11 is
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st ocker. Atites 58P, GfrollenB00 edtd eignd OB UPedos 1, ghdIthdnRiiNteg 0 " H',

initiati n& di sk .transfer again. At step S38 contraller 300 waits for signal
S. CLOSE t o>Xnbegies counting thepulses froge the, oulpyh éigmaRdNTP Ud SEY fieBuses di sk
transfer Nand 1 t t | 7] aBelt. 14 L.S | ch causes

I nserted Eﬁig:Eﬁge? %Brrr%\%? 't‘%\/\%&ﬁjﬁgb#%n "gﬁ @%é&g{rh gfe‘f"“ﬁ%’g{) as it

rot at es caeadhet2]l”cWiekviigml PTUR ghey high(THY| dikivdnmaots B30Bs (Fitit €6) 147 to begin

to open toward the oqutside of c ger/ pl aye 000. \Wen signal S.CLOSE
changes -t&%@ﬁxwﬂeﬁrﬁw&nségxat%ﬁgmwﬁm{ gét%‘“@i‘&ﬂéf‘dlsﬁél\ﬂv%ack to "L"
and sets gj I ces H C ldyes :300::walt & for signal
S. CLOSE tgbc anté%s@g épfq-}nog[ggflﬁ.h %?ﬁlsgi% g‘rllrétl ‘%Ezﬂ{ﬁﬁ J?g ,ng? IQC%I%SI-T&), di sk
transfer reatiaiérs30ilt@ld UDotane82 andnilfP hivd srrivéd appositon DOWKNM se, and t he

i ted disk Djs t ted, t dt f ch I 1000
hoarn €9 Ustep 838, lgnal BB Gia ' Sgtal PR abe Serlo PRS0 Pnded ™"
electromagnetically braking motor 190B to halt the motion of UD cams 82
and 197, "When UD cams 82 and 197 have arrived at position DOWN-1, door

11 is closed, as described above (see F 1g 43). Lock sleeve 62 is in the unlock

position (see Figs. 33 and 37), allowing disks to be transferred to the stocker.

At step S37, controller 300 sets signal FRONT to "H", initiating disk
transfer again. At step S38 controller 300 waits for signal S.CLOSE to
change to "L". The change in signal FRONT to "H" causes disk transfer
mechanism 1001 to rotate timing belt 14 clockwise, which causes inserted
disk D to move toward the front of changer/player 1000 as it rotates counter-
clockwise. The force of disk D causes shutter 147 to begin to open toward
the outside of changer/player 1000. When signal S.CLOSE changes to "L",
at step S39, controller 300 sets signal FRONT back to “L" and sets signal
REAR to "H". At step S40, controller 300 waits for signal S.CLOSE to
change to "H" again. When signal REAR is set to "H", disk transfer
mechanism 1001 rotates timing belt 14 counter-clockwise, and the inserted

disk D is transported toward the rear of changer/player 1000 again.



52 As disk Dis transported toward the front of changer/pl ayer

1000, shutter 120 begins to close and signal S.CLOSE goes high ("H'). At
step S41, controller 300 begins counting the pulses fromthe output (L . PU
L S E) of optical sensor 163C. At step S42, controller 300 waits for the
pul se count to reach "137". The disk is transported as it rolls
counter-clockw se along friction belt 142. The pul se count representing the
stock position is not affected, even if there is disk overrun due to a
tenporary halt (step S32). Wen the pul se count reaches "137", it indicates
to controller 300 that disk D is neagystock position P4. At step S42,

signal REAR is pulsed at a 30 percent duty cycle to | ower the disk transfer

speed. A step kOB £dBordd0u Rl 3nd Aot I MLASEROUN 0BG, T each

"167". Wien the pu se coun 0 controller 300
that the dlshkttd‘taBZ(Bbégmsdo atoss ta@d lsigrab IStCIODS Pdroefthigh ¢H"$4Bt stdpgnal FRONT

and signal REAR are set to " for 50 nsec., el ectronaélf.eu_an_L br aki ng
motor  190A S, wlkﬁéo@bgﬂnﬁ pepsing the pulses fromydhe outpy eII’oQL S50,
control | er 2Ql;0mv ﬁso?fié%g; é 9 B HEL TP Qaled | 'f@o xgggg Souf position

UP-2, and l'oading pla 140 are separ at ed ion PCS. 3

(see Fig. 1@)eacht "I$Ué.pTﬁélstk01@rtfafn§;bdr&ﬁ 2010 r&&i Sowit@rebckivisd aleng' H', and
then waits for signal P E F to change to "H' at step, S47. Wen S|gnal

P. UP goes ﬁﬁrgtppn( 'bejt) 142drTI¥FePH1§? cﬁouqtgmrqsmtglg ﬂ@ sioek gyosition) ispBethani sm

el evat or t S 7 P position.
When si gnal tE&’RE&eEt gotgg&ghlﬁj&]ﬁaﬁﬁ %ﬁ FHQ&!@%B@% él’s?'o nting pul ses
in signal IWhethHeS;ElIw cameweaSHéh "lGdf'Ltlt@ﬂdlﬂteSSQOComnﬂer Bﬁﬂ tltalnehskul se count
to reach "47" at steggk Wien the pul se count reaches it indicates

to control Ebis BeRy ¥ PPJE‘f‘%r% 8¢ e S48 7signn) REPRi ’x?eEPI&d ﬁ'o%ﬁlﬂ ion UP-2. At
Zf th rsg(r)n’agﬁet | caﬁﬁvqﬁr f&ng’l“%g?%r E)LIJ’?g%nt 0 s}?&H b%ﬂeg sLPr g?l‘(rjggg When UD
cans 197 aB@08exiarior Ve milseposint ito neack-"267". When the pulse count reaches
"167", it indicates to controller 300 that the disk has arrived at stock position
P4. At step S45, signal FRONT and signal REAR are set to *H" for 50 -'
msec., electromagnetically braking motor 190A to stop the disk transfer.
Next, in steps S46-S50, controller 300 moves UD cams 197 and 82
from position DOWN-1 to position UP-2, and loading plates 104 and 140 are
separated to open position POS.3 (see Fig. 13). At step S46, controller 300
sets signal P.UP to "H", and then waits for signal P . REF to change to "H"
at step S47. When signal P.UP goes high ("H"}, drive motor 190B (Fig. 16)
of optical mechanism elevator 1008 rotates, and UD cams 197 and 82 move
toward the UP position. When signal P . REF goes high ("H"), controfler 300
begins counting pulses in signal P . PULSE at step S48. Controller 300
- waits for the pulse count to reach "47" at step S49. When the pulse count
reaches "47", it indicates to controller 300 that UD cams 82 and 197 have
arrived at position UP-2. At step S50, signal P.UP and signal P.DWN are set
to "H" for 50 msec., electromagnetically braking motor 190B to stop UD
cams 197 and 82. When UD cams 197 and 82 arrive at position UP-2,



53 loading plates 104 and 140 are separated to open position PCS.3 by

| oading plate cam 186 and belts 107 and 142 nove away from edge De of the
transfer disk (see Fig. 25). Wth the above procedures, controller
300 conpl etes the disk | oading operation. Finally, at step S51. MFLAG is
set to "STOCK" and controller 300 returns to the main routine defined by
the flowhart of Fig. 49. Control procedures responsive to the EJECT keys
The following is a description of the procedure foll owed when one of EJECT
key 1 through EJECT key 4 is pressed. Briefly, when an EJECT key
correspondi ng the current stocker po3ition is pressed, controller 300 opens
the door and brings the disk in the transport plane, which is either in the
pl ayback pdsadingoplates li0d andel 40t ave kepacsted tooopenopdsitiom POS.3epelrdingsi ti on. When

there is no,disk present t | ocation corresponding tQ t EJECT key
nunber |t nElE e Foan ol agt fee RoRC Ry o keole b eopeni ng or
cl osing do?r%néfér disk (sderife) 5T key pressed corresponds to a position that is
different fromthe current stocker position, controller 300 noves the

stocker to the ¥ith depahose peoopdes,i oniroliére30fcmmpleenthentisk loadidgt he di sk in
e ko dh il o SRR o ST S o 1
Srgare-espondggg &8st Qe nBRE utinb HeBRad byi‘ﬁléjﬂg%ﬁari Bf Rig 129, di sk recei ving
Control procedures responsive to the EJECT keys .
The following is a description of the procedure followed when one of
EJECT key 1 through EJECT key 4 is pressed. Briefly, when an EJECT key
corresponding the current stocker position is pressed, controller 300 opens the
door and brings the disk in the transport plane, which is either in the
playback position or in the stock position, out to the eject pdsition. When
there is no disk present 'at the location corresponding to the EJECT key
. number, the controller responds to the EJECT key entry only by opening or
closing door 11. If the EJECT key pressed corresponds to a positioﬁ that is
different from the current stocker position, controller 300 moves the stocker
to the corresponding position, the door is opened, and the disk in the stocker
is brought to the eject position. If there is no disk corresponding to the
EJECT key, the controller moves the stocker to the corresponding position,

opens the door, and goes into the disk receiving mode.



54 Control procedures responsive to the EJECT keys during stock node

I f one of EJECT keys 1-4 is pressed while changer/player 1000 is in stock
node, a nmenory "m' is set to a nunber corresponding the EJECT key pressed.
Thi s happens at the corresponding step in the range S9-S12. Referring to
Figs. 52-58, controller 300 then proceeds to flowhart JOB EJECT. If M FLAG
Is set to "STOCK", controller 300 goes fromstep S70 to step S71, and
checks to see if the values of mand n are identical to see if the EJECT
key that was pressed has the sane nunber as the current stocker position.
When mand n are identical, controll 300 noves UD canms 197 and 82 from
position UP-2 to position DOMN-1 in steps S90-S94, shown in Fig. 53. At

1D 90 couhEs] ke Ay BRI OO B el AR A 11 597

REF to ch t en'sig

drive notor 190BIf(driedef BEFBCD kel 4Ciglpréseahafile chalgewplapdr 1008isript ates, and
UD cans 197 and 82 nove toward the position. Once signal P . REF

changes to stpek modas # sremery 300 ipse)ita e nuerher corgesppeding th EJECBrie¥i gnal P .
PUL SE at 92y At | | i | t
to reac(rjl1 " iﬁ‘%&°§h?’3ﬁél Iﬁ%&’%’%t gg%P %C%g}ne% ocl)lfi ﬁ{gr %%8()%“{5&? 1%%%?%55 Zﬁdcigg

have been bR@féB*iNgz;t@ Rigsi 53-68, EXAMN1Er 300 therePréRdds % dlodlchar?. JOB and P. DVN
are set hi ghééH‘ for 50 msec. el ectromagnetically braking nptor 190B
causi ng UD BE#eT+ ¥ MildpAGolyisagto ETQEKGasantreber 300izess foMesten SPBsi ti on
DOMN- 1, | oagl t ' Siet i on PCS. 2,
urged by sg{ral&n‘g) ?Z@zﬁ@ﬁ}%ﬂl&%@%&é%@&hﬁ%ﬂﬁg ggu{a%‘ép#?%e@g@?%g%?%kkgui des 1002
and 1003 t othe BB TYkeyatiat wad ipsdssdd hapoths s@pe mtmiber ad the posest aockeOS. 2, disk D
I's supported wthin stocker body 41. Lock sleeve 62 is brought to the

unl ock posiB¥#PX see Figs. 33 and 37), allowing the supported disk to be

drawn out from t{8e5LAGKE r are identical, controller 300 moves UD cams 197 and
82 from position UP-2 to position DOWN-1 in steps S90-S%4, shown in Fig.
53. At step S90, controller 300 raises signal P.DWN to "H" and waits for
signal P.REF to change to "L" at step S91. When signal P.DWN goes high
("H"), drive motor 190B (Fig. 16) of optical mechanism elevator 1008
rotates, and UD cams 197 and 82 move toward the DOWN position. Once
signal P . REF changes to "L", controller 300 begins counting the output
from signal P . PULSE at step S92. At step S93, controller 300 waits for the
pulse count to reach "11", which indicates to controller 300 that UD cams 82
and 197 have been brought to position DOWN-1. At step S94, signals P.UP
and P.DWN are set high ("H") for 50 msec. electromagnetically braking
motor 190B causing UD cams to stop moving. As Ub cams 197 and 82
move to position DOWN-1, loading plates 104 and 140 converge to disk
support position POS.2, urged by spring 160. This causes drive-side and
fixed-side disk guides 1002 and 1003 to converge about disk D and support
it. In position POS.2, disk D is supported within stocker body 41. Lock
sleeve 62 is brought to the unlock position (see Figs. 33 and 37), allowing the

supported disk to be drawn out from the stocker.



55 In steps S95 through S107, controller 300 brings a stored disk
within the stocker to the eject position. First, at step S95, controller
300 sets signal FRONT to "H', and waits for signal S.CLOSE to change to "L"
at step S96. When signal FRONT is set to "H', drive notor 190A (Fig. 9) of
di sk transfer nmechanism 1001 is rotated causing timng belt 107 to rotate
cl ockwi se. Inserted disk Drolls counter-clockw se along friction belt 142
and the disk is transferred toward the front of changer/player 1000.
Referring to Fig. 12, when the disk is brought to position P2, the force of
di sk D begins to open shutter 147 causiSng signal S.CLOSE to go low_("L").
At step S97, controller 300 sets signal FRONT and signal REAR high ("H")
for 50 nsec., el entsteppRPethiradhl §107 adnitidleBO® brid@OAstolddedibk aviglier of the
disk. is halted tenmporarily and the disk is prevented from engaging wth
door 11. the staqkss to the eigch pesitiorg_Inshmt step; 5%5 spiirqlige 300 sats Sgiakt eps

S20- S27 (Fi Qg6 | qwa@tg : ol n posi tion
DOMN-1 to gl)rp%s%l?hgngoor %F%B%%SQ%S%%& "3’%% ?mﬁgs% g%aastion are
the sanme as Whes sighellFRODMELs sentot By diivé motw@t1 90& (FRponbLdisk Aansfeep S105,
controller 300 sets signal FRONT to ,"H', ,and di sk transfer begins again. At
step S106, daﬁ‘iha&%rmgbolsmmt%d caysing digpeg |0Qlty B0l do Hplgle clogkyiseyyhen si gnal

FRONT chang A il ' f ' r kisk D toward
the front oﬁ%ﬁ%&e?‘fﬁ@%ﬁi@% C%F%%gaﬁgﬁéﬁpébﬁtc%% Esh% da*%l?)ng
friction belis trafAsferred aowag the dtons of CHangedpliykd 10901 Refetrslyiad Fig.t1a, cl ose as
the disk is pushed é,ggou h di sk i nsertion a%erturfa' | A 'znd beyond front

panel 1. Ref‘@qqﬁkj 1 Fﬁg‘."“&}lt,t"vﬁ?éﬁmm%zadhes reg pf disk Dypegyns 4 pB#RPL, si gnal
IN is high (g4 | Jagdi .C ol N ] been
brought rou gﬁ%‘h%/‘&t lo‘ifﬁéelﬂgljge%éﬁé) §§T’l§(|9§% .t8 ﬁt’ %s‘? Zg‘g%lgg,gteé ?8?161‘}"?‘% and

si gnal REAR 300e sétgt sigal' FRONT &t nsigal REAR! highegtiéhi éal 59 bsak| ng not or

190A and disk transfer is halted. The inertia of the disk causes it to
overrun sl i gheqspmagnetically braking motor 190A. The transfer of the disk. is halted

o

temporarily atid the disk is prevented from engaging with door 11.

Next, i,n steps S98-S104, which are identical to steps S20-S27 (Fig.
50) described above, UD cams 197 and 82 move from position DOWN-1 to
DOWN-2 pushing door 11 open. The details of this operation are the same
as described above, so they will not be repeated. At step S105, controller 300
sets signal FRONT to "H", and disk transfer begins again. At step S106,
controller 300 waits for signal IN to go high ("H"). When signal FRONT
changes to "H", disk transfer mechanism 1001 transports disk D toward the
front of changer/player 1000 rolling it counter-clockwise along friction belt
142. Loading plates 104 and 140 begin gradually to close as the disk is
pushed through disk insertion aperture 1A and beyond front panel 1.
Referring to Fig. 11, when the disk arrives at position P1, signal IN is high
{("H™), to indicate to controller 300 that the disk has been brought roughly to
the eject position. At step S107, signal FRONT and signal REAR are set to
"H" for 50 msec. electromagnetically braking motor 190A and disk transfer

is halted. The inertia of the disk causes it to overrun slightly after it is



56 transported to the eject position. This causes disk Dto cone to a halt
approximately at eject position P5, where |oading plates 104 and 142 are
fully closed to disk receiving position PCS.1. Wth the operation described
above, controller 300 conpletes the disk eject procedure. At step S108,

D. FLAGn) is set to "0" (clear). At step S109, MFLAG is set to "READY",
and controller 300 returns to the nmain routine defined by the flowhart of
Fig. 49. Referring to Fig. 52, if the values of mand n are not
identical at step S71, controller 300 first checks the output of optical
sensor 163H (signal D . LOCK) at stepsgr2. If signal D’ LOCK is low ("L"),
It indicates lock sleeve 62 is in the lock position. If signal D. LOCK is

"L", control b1 QrS.cthe- st.oc r Si.t.1.0 ' I (S .
REF) and { e SPppe, ke e RiEhy HE Al RICD O Nle® & B8 (T01y
moved to posdppreximbeK mi cjectlipositien Hfy wiree fohd@E kkies Idemid M42Ree exanpl e,

I f EJECT key gyw?s Qrezisi(r:l, st ocker ;1011 woul d nove to positiaon POS(4) to
align slot 4¥BY\Gesd 'Rty EeiyHE: PoNitinfePOvle Vit dhes pRrariean described at t he

speci fied pagiylé OBonthdidl ol Eémodks "HK EHisiC @ W CBeb NEljgzat €s the
current st oga[?gr ’pgosrf tion;. equarflgltgosrﬁe (ggfujeyé{o n%eaﬁemﬁte%egr;%%@gont roller
300 checks tD.FiaeGm) iDsatltd\&'hicléas). "Alt"stepi S, MIELAG istdectoe"REABYd| sk in

POS(n). If flag D.FIA is "1", indicating i IS present ontroller
300 proceed &ng@bﬂ%@a refimRnto; the gpgjn rs%t}neaaﬁgﬁa@a a}eeé?wﬁl?*’ét:é?gur es

begi n. Fiel 49 at step S75, D.FLAGn) is "0", indicating PO§(n) is
enpty. then c%ntroller 300 proceeds to step S76, and di sk receiving

_procedures begi n,Refetriigrig Kigasijef thelajues of @06nd n adi sdt ideizal ahgeprode.
FETE T ORI RO E Y RN TN TR
goes. QGQha;W?aﬂ%ﬁrsﬁ%ﬁsi@ﬁmmr@q&wﬁm ® RURLRS 14808 1S
' sleeve 62 is in the lock position. If signal D. LOCK is "L", controller 300

monitors the stocker reference position signal (S.REF) and the stocker
position signal (S . POS) at step S73. Stocker 1011 is moved to position
POS(m) indicated by the EJECT key m entry. For examf:le, if EJECT key 4
was pressed, stocker 1011 would move to position POS(4) to align slot 41D
with the transport plane. When the stocker arrives at the specified position,
controller 300 makes constant n, which indicates the current stocker position,
equal to the value of m. At step S75, controller 300 checks to see if
D.FLAG(n) is "1",-i.e. whether there is a disk in POS(n). If flag D.FLAG{n)
is "1", indicating a disk is present, controller 300 proceeds to step $90. shown
in Fig. 53, and disk eject procedures begin.

If, at step S75, D.FLAG(n) is "0", indicating POS(n) is empty. then
controller 300 proceeds to step S76, and disk receiving procedures begin,
putting changer/player 1000 in disk receiving mode. First, at step S76,
controller 300 sets signal P.DWN high ("H"), and then waits for signal
P .REF to change to "L" at step S77. When signal P.DWN goes high "H",

drive motor 190B of optical mechanism elevator 1008 is rotated. and UD



57 cans 197 and 82 nove in the DOM direction. The novenent of UD cans
197 and 82 changes signal P. REF to "L", so controller 300 begins counting
the pul ses of signal P . PULSE at step S78. At step S79, controller 300
waits for the pulse count to reach "32". Wen the pulse count is 332", it

i ndicates to controller 300 that UD cans 82 and 197 have arrived at
position DOMN-2. At step S80, signal P.UP and signal P.DWN are set to "H'
for 50 nsec. el ectronmagnetically braking notor 190B, stopping UD canms 197
and 82. Loading plates 104 and 140 are held in a closed, disk receiving
position POS.1, by spring 160. Shutte7 147 is open and door 11 is open.
The above procedures, followed by controller 300, conplete the disk

recei vi ng opmmnst 1WnandA82 afoep S8k DOWRI rddlebidn. IO H&ctmeNt GEAND tons EJECT",
and then ret Lbl‘ ns to the main rautine defined by the flowchart of Fig. 49.
Di sk | ock erkdrand §2chagges ggeal & i REF to "L", soreontrpHerniOt hegitisgroubting i f, at

step S72, D. 1S L m ' 0, e 2 not reaghed the | ock
posi tion, codrTlt 0 %e'sér()ﬂ?:%%nd;l)r oéee(}'s oitsst?%’églé?is%p rg. C@H%“’Agr d¥Scussed
earlier, thiveaitsi forathe qruiser baums whreathdizok, When ik SlldedfRe: iJ@3geat with this

situation, digk Dis transported to reference position P2 (see Fig. 12) and
t he | oadi ng 16%6?‘5% toponteallen Q) thay U cargs 82 end 1PDhave arvived otpositisi t i on P4.

At step Sl11 1br ol ef .e- | unt he aunber of
attomts tnatORATE" B s S8 SR KA B b MNP AR nbe WO s s 111
S115, exact imseaselectrahagetiGil S8rkings podtdri I90B5 Sbppitk ¥R BamkOb72a 82 nove
frompositi g gg?fﬁ to DQANO‘é.ﬁIH}oadi nghpl ates 104 and 140 nove to disk
suppor ti ng % s he pligiep 1 hARd 16 Rresheld ipa glosed; disk reseivisg pesitione. unl ock
position. Thgglet %@nrg 16611 ShuttRfh 84 lisogbeﬁra%dt&%ﬁ?rfgosgn.pr evious descri bed

above, so the detdi & not repeat ed.
The above procedures, followed by controller 300, complete the disk

.receiving operation. At step S81, controller 300 sets M.FLAG to "EJECT",
and then returns to the main routine defined by the flowchart of Fig. 49.

| .
Disk lock error / re-load operation

Referring to Fig. 52, if, at step 872, D.LOCK is "H", indiéating lock
sleeve 62 has not reached the lock position, controller 300 proceeds to step
S110 in Fig. 54. As discussed earlier, this situation arises when disk D is
misaligned. To deal with this situation, disk D is transported to reference

. jaosition P2 (see Fig. 12) and the loading operation repeated to bring disk D _
back to stock position P4.

At step $110, controller 300 checks the re-load count, the number of
attempts that have been made to correct the misalignment. In steps Si11-
S115, exactly as in steps S90-S94 (see Fig. 53), UD cams 197 and 82 move
from position UP-2 to DOWN-1. Loading plates 104 and 140 move to disk
supporting position POS.2, and lock sleeve 62 is retracted to the unlock
position. The details of this operation are the same as previous' described

above, so the details are not repeated.



58 In steps S116-S124, controller 300 noves the m saligned disk to
reference position P2, and returns the disk to stock position P4. First. at
step S116, controller 300 sets signal FRONT to "H' and waits for signal
S.CLCSE to change to "L" at step S117. Wen signal FRONT is set to "H',
drive notor 190A (Fig. 9) of disk transfer nechanism 1001 is rotated,
revolving timng belt 107 cl ockwi se. The disk is transported toward the
front of changer/player 1000 as it rolls counter-clockw se along friction
belt 142. Referring to Fig. 12, when the disk is brought to reference
position P2, the pressure fromthe digk causes shutter 147 to begin to
open, and signal S.CLOSE changes to "L". Then, at step S118, controller 300

sets signal FRONIy tseps L§116881D45 1 @RRbIRENIS tdvedTthe /hsisagf;_ﬁ@d&m@,tocontrol | er
300 waits for signal S.CLOSE to change to "H'. e transport of disk

D back towareferenee pesiionoP2candrrgaurnspthedisk to B0k qwsision RdnFirserat $8F t o begi n
to cl ose. si gnal,, S. £1.OSE gaes ,hi “H' ) wepcontrol | er. 300 begi ns
counting s?/gﬁgi’ E&qugeULg@Esﬁ ?g%"d @@5@ At Iitéqﬁ‘dswﬂi,fo&oﬂgl?agl | er 300
wai ts for t9eISE o eRMipe tbG'L"'%%g%ﬁi“%&h@@n&ihﬂ{@}tﬁsﬁ sEOWNYT eaches

"137", it indicates to controller 300 that disk D has arrived in the
vi ci nity of diivee nsator K 9pAs (Figo®) oft disk apan$ef Inechaginml 168ARs iretated, sed at a 30

percent duty cycle.to | e disk transfer speed., At sfep S123,
control |l er éﬁe%% f‘@%g&? ﬁu%’} %F%@S%oﬁiﬁ giglblsr@é‘éwrtefé?w?r‘{/ﬁ‘@ e pul se
count reac Y doladde 1 dNG | t {5k has
arrived at t %h%‘?%‘éﬁa%éés%othi@o‘%ﬁ i?lstsﬁ)é%&gtf%gmgfz g%gﬁg E@%’?’ l;z}@r;tdg‘ggnal REAR

are set to Referring tbBigrel@c wheh dlag diskgy bmu'ghtélol refdrermiei pugitiont B2, €04, and
hal ting di sk D.

descri bed GV sfé(gnﬁh:f)ndlglg)ecg‘sl‘?gﬁ? 58%13;7 égé%égaf%hg AL 98 ag;jsgg from
BSZ: : : 32 B%&%bsw dhangds! ﬁ;n"LJF.’jﬁaen,anciteegspﬂs@tc%ﬁtr&@é} 300 sdd Gsigye to open
FRONT to "L", and signal REAR to "H". At step S119, controller 300 waits
for signal S.CLOSE to change to "H".
The transport of disk D back toward the rear of changer/player 1000
causes shutter 147 to begin to close. When signal S.CLOSE goes high ("H"),
controller 300 begins counting sigﬁal L PULSE at step S120. At step S121,
controller 300 waits for the pulse count to reach "137", When the pulse count
reaches "137", it indicates to controller 300 that disk D has arrived in the
vicinity of the stock position. At step S122, signal REAR is pulsed at a 30
percent duty cycle to lower the disk transfer speéd. At step S123, controller
300 waits for the pulse count to reach "167". When the pulse count reaches
"167", it indicates to controller 300 that the disk has arrived at the stock
position. At step S124, signal FRONT and signal REAR are set to "H" for
50 msec. electromagnetically braking motor 190A, and halting disk D.
In steps S125-S129, exactly as in steps S46-S50 described above (see
Fig. 51), controller 300 moves UD cams 197 and 82 from position DOWN-1
to position UP-2. Loading plates 104 and 140 move to open position POS.3



59 (see Fig. 13), and lock sleeve 62 is raised. The details of steps
S125-S129 are the sane as the previous description so they are not

r epeat ed. In the above procedures, controller 300 conpletes a

rel oadi ng operation and returns to step S72 (Fig. 52). Controller 300
checks to see that signal D. LOCKis 'L, and if it is, the stocker is
transferred to specified position POS(n). O herw se the rel oadi ng operation
is perforned again, subject to the re-load count at step S110. Dependi ng on
whet her a disk is present, the disk eject operation or the disk receiving
operation are performned. Di sk | ock epror / eject operation | f
signal D. LOCK is not "L", indicating the reloading operation had been
repeated thr ' C : 1) i ig. 54 to
G op 500 i 1 (3% s NAICeRt A5 rel PROGaiI AR SR zs ot 9oy

oper ati on i nhetsamelng thegeevious descripitionf sol theyvaregnotyepeatkdscri pti on of the

operation that is_perfornmed when an eject key is pressed in stand-by node.
Wien one of ej ectlnké-ére | abve cProgedpres, | confrollers R0 E‘S‘HP}FEﬂSI &r reloRing s

constant mt r ' ﬁv‘gﬁ 8N Cantr@ier 2 [ ndi ng step
of steps SQ-%fgﬁﬁ)(. E?Q{g.d %g?ﬁw@oﬂ%rg r§35028 S?lé%oglgaga?ghgt%g§8§§§§ﬁgi a step
S70 (Fig. 5Xigrmhd SLBECK As gL", 5, ifdn is, ahee sthskentie tdansfeirbd tv apesifiedf m and n
are identical.,., [ and.n gre identical, , at ste S132- 8134

control | er 315’(§‘q_°8t gp§§m5h Qiheégﬁﬁr g’Fi ’i?llf’”g%"&%‘@“%(ﬁs PSHOFREY #&aHet r act ed
pos t10n_ SNQBieLf! ediit ribad Aousit 8PstcH 31,0980l %6 MK :S@RK 3y gnal FRONT
at a 50 percent duty cycle, and at step S133 walts for 50 nsec. to el apse.
As | oadi ng [preteat, Hheldisk ejest epprajparorpsdisk moeiPDg. dperation atoperforefedr ©t ur n
spring 134 causes timng belt 107 to engage pinion gear 132A. Si gnal

Disk lock error / ;eject operation

If signal D. LOCK is not "L", indicating the reloading operation had
been repeated three times, controller 300 proceeds from stei) S110 in Fig. 54
to step S90 in Fig. 53 and performs the disk eject operation.

Efect key operation in standby mode

The following is a description of the operation that is performed when
an eject key is pressed in stand-by mode. When .one of eject key I-eject key
4 is pressed, controller 300 sets constant m to the corresponding number, "1"-
*4", at the corresponding step of steps $9-S12 (Fig. 49). Controller 300
proceeds to step S131 via step S70 (Fig. 52) and S130 (Fig. 55), and checks
whether the values of m and n are identical.

If m and n are identical, at steps S132-S134 controller 300 rotateé disk
separation arms 130 and 131 to the retracted position shown in Fig. 69. At
step S132, controller 300 pulses signal FRONT at a 50 percent duty cycle,
and at step S133 waits for 50 msec. to elapse.

As loading plate 104 moves to open position POS.3, the force of

return spring 134 causes timing belt 107 to engage pinion gear 132A. Signal



60 FRONT is pulsed at a 50 percent duty cycle so that timng belt 107 is
rotated cl ockwi se at a | ow speed, and di sk separation arns 130 and 131 are
rotated cl ockwi se. The | apse of 50 nsec. indicates to controller 300 that
di sk separation arns 130 and 131 have rotated to the retracted position. At
step S134, signal FRONT and signal REAR are set to "H' for 50 nmsec. to

el ectromagnetically brake notor 190A, and timng belt 107 cones to a halt.
In steps S135-S139, which are identical to steps S76-S80 (Fig. 52)

descri bed above, controller 300 noves UD cans 197 and 82 from position UP-2
to DOMN-2. Optical mechanism 1006 is Iggwered to the down position, and door
11 is opened. In steps S140-S142, which are identical to steps S 105- S107
(Fig. 53), c rel [ ' : Lt hor The
Sbove oper att Rang) isdhuse e 80dRehlBudicplic'sp ok Slind ok 1091 e

control | er 3€l0ckwise s a Dowlsped) and itk sseparathdr-bris 130 AREABDY hreatotsitdp S144.
Controll er 300 .t hen t he fl owmchart of

turns t he nmain routine defined b .
Fig. 49. clockwise. ¢ fk‘ﬁe éPi?eQ? éﬁ’ Mssth gindrcates Wof‘omﬂé{%fi that dislep sS131,

controller 3 : t | fa E cont r 300 then
performnms the&%ﬁ%%{%ﬁgi)lggr%?ie%%s. Ef?afg#kgtﬁgﬁgb%%#%%%meﬁﬂa%t y as in
steps S132- WM, (sigmal FAQONTeand isipnal REBEAR arelissk te PR fdri $00 mdedd td 30 and 131
are rotated to the ret,ralcted posi tion. (2()i In steps S153-S157, which are

i denti cal t clegtesragnctically_brake motar; 190As and tiging bekt 194 £ogiss ta 2 halte

transferred fromypositd J t o LHonli _ S<366, which _
are identical to is&t%13 d g?:il !%12‘21115 IEi g. %ﬁ?gﬁc}#gﬁ%% %Ogﬁ%‘bfi osition P3
i s transf er rdsscritedsatanie, pardidiep 300P4noved JUD rams €93 4682 Kbkl positivrch ar e

identical to steps_ S125-S129 (Fig. 54), UD.cans 197 and 82 are transferred
from posi t i AP BAAPY W2 Ppsical sperhapismelO GBﬁE’fFé%“EB’ e dowa ROSIti®Ngnal D .

LOCK i's "L". arfdfhol HE iS b ¥nkE Inisteph S5 943, Sehich are identical to steps S105-
S107 (Fig. 53), controllex.' 300 brings the disk to eject position PS.

The above operation ejects the disk from stand-by mode. At step
S143, controller 300 resets D.FLAG(n) and sets M.FLAG to "READY" at
step S144. Controller 300 then returns to the main routine defined by the
flowchart of Fig. 49.

If the values of m and n are not identical at step S131, controller 300

¢

proceeds to step S150 shown in Fig. 56. Controfler 300 then performs the
following operations. (1) In steps S150-S152, exactly as in steps S132-5134
(Fig. 55). described above, disk separation arms 130 and 131 are rotated to the
retracted position. (2) In steps S153-S157, which are identical to steps S111-
S115 (Fig. 54),-UD cams 197 and 82 are transferred from position UP-2 o
DOWN-1. (3) In steps S158-S166, which are identical to steps S116-S124
(Fig. 54), disk D in playback position P3 is transferred to stock position P4.
(4) In steps $167-S171, which are identical to steps $125-S129 (Fig. 54), UD
cams 197 and 82 are transferred from position DOWN-1 to UP-2. Controller
300 checks to see if signal D . LOCK is "L", and the stocker is transferred



61 to the specified position POS(m. Depending on whether a disk is
present, disk eject operation or disk receiving operation is perforned.

Ej ect key operations in eject node The following is a description of
the operation perfornmed in response to eject key entry in eject node. Wien
eject key 1l-eject key 4 is pressed in eject node, controller 300 sets
constant mto "1"-"4" in the corresponding step of steps S9-S12 (Fig. 49).
Controller 300 then proceeds to step S181 via step S70 (Fig. 52), step S130
(Fig. 55), and step S180 (Fig. 57). First, in steps S181-S184,
exactly as in steps S33-S36, controllgr 300 noves UD cans 197 and 82 from
position DOMNN-2 to position DOMN-1 and cl oses door 11. Then, in step S185,
control |l er t QosHRf | el tcal . If
they are i dgér)ltglleggtfé?%dFﬁoAG i spgggﬁfoy@&%%éggnaﬁhiﬂ%pﬂé%g%l,s Igg%tn%ont roller
300 r et ur ns disk ¢jéwd aperation aurtdiskeredeifvingespemtionhie petfommduart of Fi g.. 49.

If the values of mand n are not identical, controller 300 waits for signal
D.CLOSE to change to "H' at step S187. This step is included to see if a

di sk has be | ] | jtion. If a disk has been left in the
ej ect positi en‘]tgédo %ggpﬁyg%p%g%tegg%m and 140 are at open position PCS.3 in
the step descri bdtedellowingtihe ddscsiptian of hiee epeeationpmesformed immspohsee unst abl e.
Si nce another disk fraomthe stocker uld push, the disk.left in the eject
oo £ onout e’ Krargr I Pegnotnouhen ererbkSoi-eice) s Brissedia anl o di sk
to be damaggfict mode, conbtolef 30 sERGnStn Rl OfF 1qavg tﬁ@%ﬂl‘f%ﬁﬁ&ﬁnko position
DOMN-1 in st'eps S181-S184 described above, if there 1s no disk I'n the eject
posi tion, dstep ofsteps SO+IIReig. 149).CaommlleD3M BBE proceedst tot shep’ 5181 vi i ndi cat es

| h ' i sk i he,.gj ition. |
Lopcomt ol or o300 AR ANSES 150 M55 bl s HoHlg A5 1 O 1 Stes

First, in steps S181-S184, exactly as in steps S33-S36, controller 300

moves UD cams 197 and 82 from position DOWN-2 to position DOWN-1

and closes door 11. Then, in step S185, controller 300 checks to see if the

values of m and n are identical. If they are identical, M.FLAG is set to ¢
*CLOSE" at step S186, and controller 300 returns to the main routine defined
by the flowchart of Fig. 49,

If the values of m and n are not identical, controller 300 waits for
signal D.CLOSE to change to "H" at step S187. This step is included to see
if a disk has been left in the eject position. If a disk has been left in the eject
position and loading plates 104 and 140 are at open position POS.3 in the
step described below, the disk at the eject position would be unstable. Since
another disk from the stocker would push the disk left in the eject position
outside changer/player 1000, it is possible for the unstable disk to be
damaged.

Since UD cams 82 and 197 have -been moved to position DOWN-1
in steps S181-S184 described above, if there is no disk in the eject position,
door 11 is closed. If signal D.CLOSE is set to "H", it indicates to controller

300 that there is no disk in the eject position. In steps S188-5192, exactly as



62 in steps S46-S50 (Fig. 51), UD canms 82 and 197 are transferred from
position DOAN-1 to position UP-2, and |oading plates 104 and 140 are opened
to open position PCS. 3. Controll-er 300 returns to step S72 in Fig. 52, and
checks to see that signal D. LOCK is "L". The stocker is then transferred
to specified position POS(n), and, depending on whether a disk is present,
the disk eject operation or the disk receiving operation is perforned.

If there is a disk in the eject position, door 11 is not closed. since it
engages the | ower surface of the disk. If signal D.CLOSE is "L", it

I ndicates to controller 300 that a di Is in the eject position. _
Controller 300 then wait for the disk To be renpoved and signal D. CLOSE to

h to "H'. ' di ng.to gj.ect k try i.n cl d
The Tol | owi i 6P SSE03P (ieontbr OPNEAR 2ete 47 1F | STl F8%honse to
ej ect key agiositioh ODOWNL E 8 gokitiohauyey,/ dak aneding Glfted S04 Narfdll 5@ ap@de. | f one

of eject key I-eject key 4 is pressed in close node, controller 300 sets
const ant m tapened' to'apen; positios RQY-8 cCpsradien 306 ratpras S9step 372 fn §ig. 48) .
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50). At step S20 | to . ', r .feturns to
cha mai n rogti nesi&é‘#\é}’%ﬁg%&tﬁ:‘i’? leﬁe&ﬁgﬁﬁ)\ﬁofdoﬁfgﬁgg&ra&eﬁ. Sﬁgg l{ he val ues
of mand n ngagestthe itairisasface 6DMherdidK. &f sigtdd DRELOSENS "Lheit diiieAsd oNns in

steps S210-S215, exactly as in steps.S187-S192 described above. Controller
300 checks tt@ cortzolias300shetrmdisisoinobe ejest pogition Sontrallers300athgn vt ar e
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Operations cort:'esponding to eject key entry in close mode

The follpwing is a description of the procedures followed in response
to eject key actuation while disk changer/player 1000 is in close mode. If one
of eject key l-eject key 4 is pressed in close mode, controller 300 sets
constant m to "1"-"4" in the corresponding steps 89-S12 (Fig. 49). Controller
300 then proceeds to step S201 via step S70 (Fig. 52), step S130 (Fig. 55), .
step S180 (Fig. 57), and step S200 (Fig. 58).

First, controller 300 checks to see- if the values of m and n are
identical. If m=n, controller 300 moves UD cams 197 and 82 from position
DOWN-1 to DOWN-2 and opens door 11 in steps S202-5208, exactly as in
steps S21-S27 (Fig. 50). At step S209, M.FLAG is set to "READY", and
controller 300 returns to the main routine defined by the flowchart of Fig. 49,

If the values of m and n are not identical, controller 300 performs the
operations in steps-S210-8215, exactly as in steps S187-S192 described
above. Controller 300 checks to see that signal D.CLOSE is "H". UD cams
82 and 197 are transferred from position DOWN-1 to UP-2, and loading



63 pl ates 104 and 140 are separated to open position POS. 3. Controller
300 returns to step S72 shown in Fig. 52 and checks to see that signal D.
LOCK is "L". Then the stocker is transferred to the specified position
POS(m) . and depending on whether a disk is present, the disk eject
operation or the disk receiving operation is perforned. Qper ati ons
corresponding to read commands i n stock nbde When a read conmand
fromexternally connected conputer 303 is. detected in stock node,
controller 300 proceeds fromstep S6 in Fig. 49 to flowhart JOB PLAY in
Fig. 59. Along with the read command cgngputer 303 sends ot her data,

I ncl udi ng data needed for reading files, such as the disk nunber "ni to be

pl ayed back, pifies fiokCarddo 18® afee dharfie ¢ i 35E 0ot QNEHE! | €r 300
P hasks o sedings 104 M is Hpardib6 10 open posifibn G0 SERwafiG860) | . 3D
t he pl ayback remsatodstepaS72 slivedin Bigph2 emhthecks td fee thiatsignab DnoL OpResent ,
controller 3Q04 gngres,th ead .co ngd and retyurns tqQ the main routine in
Fig. 49. Weft _e?fel‘ sﬂlﬁé%ﬁ*;?kl,s-tfaf‘%e@é%ﬂﬁeﬂﬁ’le‘é‘%?‘é) PariEpr APUMef ng
nmessage on t lgepetidiny o veluRRR &igktiQpFe@éH?,Ufh%rdiéipgjeétqgie?'ﬁfoLln& 8o disk is
present. It is also be possible periodically to sen di's presence data to
t he conput er recgiing operagonps penfor3®d. det er mi ne whet her a disk is present.

Comput er 303 can then send a read command to the di sk changer only when a
di sk is present. I f the disk for -which the playback command was

i ssued is pr ; 2 | : t S221 to see if M FLAG
I ssued is p %ﬁ%ﬂon& %Preﬁﬁ&%rgo 16 VeadPlbnbhiih Snatock é’;’%’f

s "STOCK". controller 300 proceeds to step .and checks to see if
the val ues. of m arWihen arread gemmiapd| frem akéernallyi oennietted hengusde 30Biser f or

Dot one P! UBBEY il YR ol LohSHE 300 plotSels' st otep §6'5n BB o1 Ok
flowchart JOB PLAY in Fig. 59. Along with the read command. computer
303 sends othér data, including data needed for reading files, such as the disk
number “m” to be played back, the file to be read, etc.

At step S220, controller 300 checks to see if D.FLAG(m) is "1" to
determine whether the disk for which the playback command was issued is
present. If the disk is not present, controller 300 ignores the read command
and returns to the main routine in Fig. 49. When there is no disk. it is
desirable to display a warning message on the display connected to computer
303 indicating that no disk is present. It is also be possible periodically to
send disk presence data to the computer, and have computer 303 determine
whether a disk is present. Computer 303 can then send a read command to
the disk changer only when a disk is present.

If the disk for which the playback command was issued is present,
then controller 300 checks at step S221 to see if M.FLAG is "STOCK".
Then, controller 300 proceeds to step S222 and checks to see if the values of
m and n are identical to determine if the disk number for which the playback

command was issued is identical to the current stocker position.



64 If mand n are identical, controller 300 proceeds to step S240.
shown in Fig. 60. In steps S240-S244, as in steps S90- S94 descri bed above,
UD canms 197 and 82 nove fromposition UP-2 to DOMWN-1. Thus, |oading plates
104 and 140 are pulled by spring 160 so that they close to disk support
position POS.2 to support the disk within the stocker. Lock sleeve 62 is

| onered to the unlock position (see Fig. 33, Fig. 37), thus allow ng disks
to be renoved from and inserted into, the stocker. In steps

S245- S251, controller 300 brings the disk fromthe stocker to the playback
position. First, at step S245 controlgger 300 sets signal FRONT to "H'. At
step S246, controller 300 waits for signal S.CLOSE to change to "L". When

si gnal FRONT i S $hangeeh bt idkhicafll alin b 300 ShodBA0 AN LEIsd 9 Tpgihat es ti mi ng

belt 107 cl ockwi Se causi ng 1 nser toro er- ockvm se al ong

friction beld Figd %0 gntstmsmsm@msmnswpammm ﬂésﬁfibecbfaba\hﬁrigbr/ pl ayer
1000. Referring n the disk arrives a sition P2, the outer

peri net er oFa’Fﬁé&gF‘%F‘b( &Wésﬁ%gﬁf’fﬂ%‘?“ YRZ2 9@ Whnlg T i‘Pﬁﬁ%d“‘é platsse changes
to "L". Thepgy %dsfzﬁpax%?fﬂue Oegs Hh%%g%%oﬂﬁ?h esélg\éka':o 'éf%ﬁ?g{%, Co'r']1 and

signal REAR Is pul sed a uty cyc { ste troller
300 waits f positionR0S.3. ﬂﬁfsﬁoﬂahe hiaskgevithin thiel’ stocker, Loc!Slsheee $2gisal REAR i s

pul sed at a, 30 rcent ¢le, disk transf chanism 1Q01 rotates
timng belt lope ‘?&Fe‘l”g%c%i’o oy &RF?&@& % %idHE @Ifqvglpg @ direction.
Th| S causesbélg&% %5‘338‘1 it@d tirﬁo%'h@%\%ck&”d when signal S. CLOSE goes

gh ("H"), contr egins counting the pulses fromsignal P . PULSE
at st ep S249. At In:kteps S24552%1g eonwwblles 306 Gfingmilesiiskofromithe plokcker toount to

hat the di B PRk ITOsGHnP IS} & BaBISIRd sprtratler 2O 's%%tsis@é)%f%? Control er
ngctS(raf)fmalnet i calm\%—r g??%?%oﬂ?é?%%nf Sa%fntl ng dis Q? rcg%n i to
"L". When signal FRONT is changed to "H", disk transfer mechanism 1001
rotates timing belt 107 clockwise céusing inserted disk D to roll counter-
clockwise along friction belt 142 to transport disk D toward the front of
changer/player 1000. Referring to Fig. 12, when the disk arrives at position
P2, the outer perimeter of the disk forces shutter 147 open, and signal
S.CLOSE changes to "L". Then, at step S247, controller 300 sets signal
FRONT to "L", and signal REAR is pulsed at a 30 percent duty cycle. At
step S123, controller 300 waits for signal S.CLOSE to change to "H".
Since signal REAR is pulsed at a 30 percent duty cycle, disk transfer
mechanism 1001 rotates timing belt 14 in reverse at a slow speed in a
counter-clockwise direction. This causes shutter 147 to begin to close, and
when signal S.CLOSE goes high ("H"), controller 300 begins counting the
- pulses from signal P. PULSE at step S249. At step S250, controller 300
waits for the pulse count to reach "7". When the pulse count reaches 7" it
indicates to controller 300 that the disk has arrived at playback position P3.
At step S251, controller 300 sets signal FRONT and signal REAR to “H" for

50 msec. electromagnetically braking motor 190A and halting disk transfer.



65 In steps S252-S256, as in steps S46-S50 (Fig. 51), controller
300 noves UD cans 197 and 82 fromposition DOAN-1 to UP-2. Wien UD cans 197
and 82 nove to position UP-1, optical nechanism 1006 is |lifted upward to
the up position, where a playback di sk can be nounted on turntable 222
(Fig. 19). Then, when UD cans 82 and 197 nove to position UP-2, | oading

pl ates 104 and 140 are opened up to open position PCS. 3 (Fig. 13), and the
support on ‘cl anper 1009 is rel eased. Thus, playback disk D2 is rel eased by
belts 107 and 142 and cl anped on turntable 222 by cl anper 1009 (Fig. 20).
In steps S257-S259, controller 300 rogates di sk separation arns 130 and 131
to the extended position (Figs. 71 and 72). First, at step S257,

control l er 300 sg§}sS.Si.0 _E%R o; " H. | clkhen: wek £\s c. to
el apse at step Sgéﬁtédéi ﬁggez oadiér?gmpyg?segﬂggﬁaaQ%%’ g?@;g?ego%aéﬁ position
PCS. 3, tim mgoveel UD1eifns $9Pand B20frbyt F@RitioRIDOIMNL 0 tenPRge WikdnhUP ni on gear

132A. Thus, when signal REAR is set to "H', timng belt 107 rotates
counter- cl camdil9d #da8imave demosisiondAP-dr anticad oneghanisg 11406y ist lifted
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stored di sksurblabn22DEFik! 09). tThue,Nwhch UD eae82RAM 98T hdvg ©l sosiamk di sk D2.
At step S259, after the Iai)se of 50 nsec., which indicates to controller

300 that di $iP-2cloadingipiates tffcanaiiCaare openedaipdojopen pesition B eH (Yigsi ti on

shown in Fi 7 [ ghal n | I e . LRha fOr 50
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hal t ed. reled¥ed tby Litlts 102 an®24D and clginped b turdf8leCZRM Biptiampeg N9 Processi ng
circuit 307 and servo circuit 308 (Fig. 48), and begins reading the

speci fied f{Fig 28he read signal output fromoptical pickup 210 is sent

signal, processi ng, ghdot s 3080V | ufch TBo Fotes TN SABARSBA Uk 130
and 131 to the extended position (Figs. 71 and 72). First, at step S257,
controller 300 sets signal REAR to "H", and then waits for 50 msec. to elapse
at step S258. Since loading plates 104 and 140 are at open position POS.3,
timing belt 107 is pressed by spring 134 to engage with pinion gear 132A.
Thus, when signal REAR is set to "H", timing belt 107 rotates counter-
clockwise and disk separation arms 130 and 131 pivot counter-clockwise.
Ends 130B and 131B of separation arms 130 and 131 insert between disks
D1 and D3, above and below playback disk D2, preventing stored disks D1
and D3 from touching or even approaching playback disk D2. At step S259,
after the lapse of 50 msec., which indicates to controller 300 that disk
separation arms 130 and 131 are in the extended position shown in Fig. 71,
signal FRONT and signal REAR are set to "H" for 50 msec.,
electromagnetically braking motor 190A and timing beit 107 is halted.

Next, at step S260, controller 300 controls signal processing circuit
307 and servo circuit 308 (Fig. 48), and begins reading the specified file. The
read signal output from -optical pickup 210 is sent signal processing circuit

307 via RF amp 309. EFM demodulation, deinterleaving, error correction and



66 the like are perforned. The signal is then sent, via interface circuit
302, to externally connected conputer 303. The above procedures
define a di sk playback operation in stock node. At step S261, M FLAG is set
to "PLAY" and controller 300 returns to the main routine defined by the
flomchart of Fig. 49. If, at step S222 in Fig. 59, the values of m
and n are not identical, then controller 300 determ nes, at step S223, if
signal D. LOCK is low ("L"), which indicates |ock sleeve 62 is in the |ock
position. If signal D. LOCK is low ("L"), controller 300 noves the stocker
to position POS(m, where the disk foggwhich the read command was i ssued
can be selected. Wen the stocker is brought to the specified position,

control l er 3H0 |%8tse GRffoiAce. The Hatls tHedisBRt @f [kl Rbogker
position, to the value of mat step S225. Control |l er 300 proceeds to step

S240 in Fi g.exG@naliyncomdiested ploayputeri303s initiated.  Disk lock errors /
(H Y ndi oat 1 noteciheve persslirgb dftine. 5k pley st swtietiondn srogk madken | O
tops step S1TCLIZER M EBAGHSAR, R AR Al coollerryft RRSnSHS Sﬁﬁﬁﬁid e
ref erence pasiitirontiR2d¢fined Wi the fidychatrd Riged%. el oadi ng operati on per f or ned.

a0 £Loa8 1 PO 80 SR, Tyl 5Ll Bt LT
repeated.  then controller 300 determines, at step S223, if suznal D . TOCK is low ("L"),

which indicates lock sleeve 62 is in the lock position. If signal D. LOCK is ~

low {("L"), controller 300 moves the stocker to position POS(m), where the

disk for which the read command was issued can be selected. When the

stocker is brought to the specified position, controller 300 sets constant n,

which indicates the current stocker position, to the value of m at step $225.

Controller 300 proceeds to step S240 in Fig. 60, and disk playback is

initiated.

Disk lock errors / re-loading operations

If, at step 3223 in Fig. 59, D.LOCK is high ("H"), indicating lock
sleeve 62 is not in the lock position, then controller 300 proceeds to_ step
S270 in Fig. 61. In steps S270-S289, as in steps step S110-S129 (Fig. 54),
disk D, which is misaligned, is moved to reference position P2 (see Fig. 12),
and the reloading operation performed. The reloading operation returns the
disk to stock position P4 again. The details of the operation is as described

above, so the description is not repeated.



67 Control procedures responsive to read conmands in stand-by node

When a read conmand i s received during stand-by node, controller 300
proceeds to step S6 (Fig. 49), then to step S220 (Fig. 59). At step S220,

t he presence of the disk for which the read command was issued is
determned. If a disk is present in the corresponding slot, controller 300
proceeds to steps S290 and S291 in Fig. 62 via step S221 and checks to see
if the values of mand n are identical. If mand n are identical
controll er 300 goes straight to step S292 to control signal processing
circuit 307 and servo circuit 308 (Figy 48), because the disk for which the
pl ayback command was i Ssued is already nounted on the optical nmechani sm

The request gg, i‘ohzrbcced{ﬁ@dre@?}gm{% gb%“ad SomlmdsOin' Ffilhy Hodst €p S293.

Control ler 30 returns malin routine de Inéd by the flowhart of
Fig. 49. |Whemt rsaccporB@@dd is teeeived desng fstamd drydmndgreonttoliérer ent ,

troll t t 295-S316, . wh A
Sts0- 9171 (POY Plassses Sa,3ep B Bl A9 dpt w2t FigefhoRhaed SEHG sk
separati on Qﬁérﬁ)rés%ﬁc@mf R diRY forl WRAEN e eédde@sﬁl%aaaswas Ofistlelfi g5 71 and

72) to the retracted position (Figs. 69 and 70). (2) UD cans 197 and 82
nmove from pdsterminedUBE a2disk ds P@Asatlin H8) cadresioritling spitagbutodiepod0ti on P3 is

t ted t 4 f t
DO 1 1 o UBFEeads oot Sl B R0 T8 PR, ST DI IERS Q08 ot s Lo

step S223 i R fHeOvahRR of (A HnA Y Ju@rldgrﬁgaphecks to see that signal D. LOCK is
low ("L"). Stocker 1011 then noves to specified position POS(m, and disk

pl ayback oper at i dfim mdynrare identical, controller 300 goes straight to step 5292 to -

control signal processing circuit 307 and servo circuit 308 (Fig. 48), because
the disk for which the playback command was issued is already mounted on
the optical mechanism. The requested file is read and M.FLAG is set to
"PLAY" at step S293. Controller 300 then returns to the main routine defined
by the flowchart of Fig. 49.

If, at step $291, the values of m and n are different, controller 300
goes to steps S295-S316, which are the same as steps S150-S171 (Fig. 56).
The following operations are performed: (1) disk separation arms 130 and
131 move from the extended position (Figs. 71 and 72) to the retracted
position (Figs. 69 and 70). (2) UD cams 197 and 82 move from position UP-
2 to DOWN-1. (3) Disk D at playback position P3 is transported to stock
position P4. (4) UD cams 197 and 82 move from position DOWN-1 to UP-2.
After these steps are completed, controller 300 returns to step S223 in Fig.
59. Controller 300 checks to see that signal D . LOCK is low ("L"). Stocker
1011 then moves to specified position POS(m), and disk playback operations
begin.



68 Operations corresponding to read commands in eject node If a
read command is detected in eject node, controller 300 proceeds to step S6
(Fig. 49), and S220 (Fig. 59), and checks to see whether the disk for which
t he pl ayback command was issued is present. Controller 300 proceeds to step
S321 via step S221 (Fig. 59), S290 (Fig. 62), and step S320 (Fig. 63). In
steps S321-S324, as in steps S33-S36 described above, UD canms 82 and 197
nove from position DOMN-2 to DOMN-1. At step S325, controller 300 checks to
see whether signal D.CLOSE is "H'. | f door 11 is closed and signal
D.CLOSE is confirmed high "H', controgg er 300 perfornms steps S326-S330, as
in steps $S46-S50 (Fig. 51) described above. UD cans 82 and 197 nove from -

posi tion DO@}#e;aﬁ&wQ%mzpom@ ﬁpmcﬂoédnﬁﬁmé@%rej&fc%% to step S223 in Fig.
59 to confirmthat signal LOCK is low ("L"). Stocker 1011 then noves to

speci fied positi dha M(qommmddmdiemlctepllaﬁmtqus, ¢omitiollent 3¢ proc@gler ati ons in

t d | f d i
ot boted | 't PEESH O Shott SRS e fobuditiet dpe SR g | ao)
and S220 ( Figg whbh tIRNlayBadk’ ebifiand Oflas QRhdd 19 prdyaht. tdht@iliek Jopr which the

pl ayback command was issued is present. Controller 300 then proceeds to
step S341 viprocsedspto s8323321Fvig ste$9$2215£2‘® 59}%5@906?&, GEBZOd 6€pPH3263), and

S340 (Fig. n ec t Si |f door 11 is
closed and Ef%n%ﬁ %‘ Q%@s% s&&f—'{’ 8’0’5 %355% %ﬁ“}iﬂ&@@&*‘a?‘?& Weps
S342- S347, ¢hi &fH 29% hbfe TRIE &%xtﬁhe%@qﬁz StéoD()'ng 1 5A1 steflesgsg,bed above.
UD cans 82 and 197 nove from position DOAN-1 2, and controller 300
returns to somipollep390ichesksgto 56 whethet signhleD. GIGIDSE he8H§ -
If door 11 is closed and signal D.CLOSE is confirmed high "H",

controller 300 pe;'forms steps S326-S330, as in steps S46-S50 (Fig. 51)

described above. UD cams 82 and 197 move from position DOWN-1 to UP-

2, and controller 300 proceeds to step S223 in Fig. 59 to confirm that signaf

D.LOCK is Iow ("L"). Stocker 1011 then moves to specified pc;sition

POS(m), and disk playback is initiated.

Operations in response  to read commands in the close mode

If a read command is detected in close mode, controller 300 proceeds
through step S6 (Fig. 49) and S220 (Fig. 59), and controller 300 confirms
that the disk for which the playback command was issued is present.
Controller 300 then proceeds to step S341 via steps S221 (Fig. 59). S290
(Fig. 62), S320 (Fig. 63), and S340 (Fig. 64), and checks that signal
D.CLOSE is "H".

If door 11 is closed and signal D.CLOSE is "H", controller. 300
proceeds to steps S342-5347, which are the same as steps S46-S50 (Fig. 51),
described above. UD cams 82 and 197 ‘move from position DOWN-1 to UP-
2, and controller 300 returns to step S223 in Fig. 59. Controller 300 checks



69 to see that signal D. LOCK is "L". Then, the stocker is noved to
specified position POS(nm), and di sk playback operations initiated.
Qperation responsive to conpletion of file read After the requested
file has been read, controller 300 goes fromstep S7 in Fig. 49 to JOB
STAND- BY, shown in Fig. 65. At step S400, signal processing circuit 307 and
servo circuit 308 (Fig. 48) are controlled to halt disk playback. At step
$401, MFLAG is set to "STAND BY", and controller 300 returns to the main

routine in Fig. 49. Control response to forcible closure of door
If the user forcibly closes an open dggr 11, controller 300 changes signal
D.CLGSE to "H', and proceeds from step S8 in Fig. 49 to JOB D CLCSE in

chocks to sdd r Hifefentl PTIOCRTS e lp the SpoRe S AW | OV

does cont r ol positiocR0POS@s) and disk plﬁy&éobrop&fhﬂbmhrhmmd forcibly closed. In this
case, controller 300 perforns the operation in steps S501-S504, the sane as
steps S33-S36 (Fig. 51), descri bed above. UD cans 197 and 82 nove from

position DQ/)gb pg#%,l ggl% C ed. At step S505, MFLAG is

set to "CL ' n%lcotro Ier 300 tr’%’% Jﬁgg}tegathe mai n routine deflned - by

the flowchart of After. thé&eqde&tpddﬂeéme}beﬁ‘ﬁfmd, ¢dnEbliés 3Q0 pods fren step " EJECT",

the controll er, cl ose 0o0r r forcibly

openi ng the ﬁ)g‘r &ﬂgéﬁ tﬁ%gr@h‘g@ Ft}ﬂ‘i‘g‘ H’aggr gg gn‘@ﬁ'ﬁaé‘@%eﬁ@ to change

to "H'. nt r gt s to the
é{ Bc#és]ﬁ_ﬁg%%gg{t%%ﬁ%ﬂsse%%t On y *ﬁ%@%@n@&féd fol K1

mai n routin i ngle or few exenpl ary
enbodi nent s dndkpihylmcknﬁestep 6|40haMeFIb‘t@ns sht & S HENDFBY tedrali donttblieres t hose

skilled in t;ﬂ)% aaltmswto the main routine in Fig. 49.

Control response to forcible closure of door
If the user forcibly closes an open door 11, controller 300 changes
signal D.CLOSE to "H", and proceeds from step S8 in Fig. 49 to JOB D-
CLOSE in Fig. 66, to perform a closing operation. At step S500, controller
300 checks to see if M.FLAG is set to "EJECT". Only if M.FLAG is set to
"EJECT" does controller 300 respond as if door 11 had been forcibl.y closed.
In this case, controller 300 performs the operation in steps S501-S504, the
same as steps S33~S36 (Fig. 51), described above. UD cams 197 and 82
move from position DOWN-2 to DOWN-1 and door 11 is closed. At step
S505, M.FLAG is set to "CLOSE" and controller 300 returns to the main
routine defined -by the flowchart of Fig. 49. If, at step S500, M.FLAG is not
set to "EJECT", the controller responds as if the user closed the door after
forcibly opening the door when it was closed, thus causing signal D.CLOSE
to change to "H". Controller 300 responds as if nothing happened and returns
to the main routine of Fig. 49.
 Although only a single or few exemplary embodiments of this

invention have been described in detail above, those skilled in the art will



70 readily appreciate that many nodifications are possible in the
exenpl ary enbodi nent(s) without materially departing fromthe novel
t eachi ngs and advantages of this invention. For exanple, according to the

- enbodi nent descri bed above, in transfer zone Al, which is the initial

transfer zone of the disk wi thin changer/player 1000, the disk transfer
surface slopes so that it engages with the edge of the | ower surface of the
pl ayback di'sk. In transfer zone A2, where the playback disk is transferred
right up to where it engages with the slot in the stocker, the disk
transfer surface slopes so that it emyages with the edge of the upper
surface of the playback disk. However, if the disk were not pressed

downwar d by rdaliRly Sdpptdcite ithatt mams ineddifiQfendare ipbssiBlell i Ms&eRRpIR9ssi bl e to
have the disk transfer surface for transfer zone Al to be sloped in the

same dir ect fmhodimen{®) Witheut matestally departiagefréwyr therunyst deachinge and.

Al so, the chanaer/pl aygr. 1000.accordin 0 the preferyed odi ment
descri bed aﬁ‘gvgfagfg o?((’at%gofné/eng(?nsgl?o&ﬁag@ﬁey %:Icg 'l}gg ot ?GF%%BWC f disks
stored W t hjjgscaAbsd a6&R! in refe Hks AlSwhich B8 Infthl tthihefRep Bose 8f 6 1 nsertion
openi ng and stored within a stocker inside changer/ pl ayer 1000. However,

Ej hekpr esent dish\)\!éiﬂlingﬂhaémpaiﬂ)f@ 1980, ﬁhpltﬁsgffﬁa@@eri shrece islopge rsopthaly 8r i n Wn'ijch
ond remmvedeiaRt SN o BeobBhRARe TR BEYBEK A8 SBabferoe ro ©

transfer zopsheM2, where the bla.ymmidiél@ﬁ,tra@hfe&@wmght'n?tt@evlﬁtwmhgfg& descri bed
above, the stocker is noved up and down, other alternatives are consistent

with the i nwithitheslot ruthesfasken the didle transierquniace slopes s hakitwingagesas t he
car oo 11 2 O Hhoe b rRbE 5 B SRR EHAEIR BN BB, 5 o
pul l eys to @erevfotigressed AswhRWaId by the\dhittdl ialtafster zBRS Al Dit vduld @¥p! oy one or
nore rubber rollers on a pivoting armto performa simlar function. The
pr esent be possible to have tﬁe disk transfer surface for transfer zone Al to be sloped
in the same direction as the disk transfer surface for transfer zone A2.
Also, the changer/player 1000 ai:cord'ing to the preferred embodiment
described above, is capable of selectively playing a plurality of disks stored
within a stocker, the disks being inserted through a disk insertion opening and
stored within a stocker inside changer/player 1000. However, the present
invention can also be implemented in a changer/player in which disks are
manually inserted in a removable magazine that can be inserted and removed
from changer/player 1000. In this case, there would be no transfer zone Al.
In addition, although in the embodiment described above, the stocker
is moved up and down, other alternatives are consistent with the invention.
For example, the magazine could store disks as-the cards in a Rolodex, so
that the stocker does not move up and down, but rotates.
While the embodiment above used a timing belt reeved across pulleys
to drive the disk edge, it would also be possible to employ one or more

rubber rollers on a pivoting arm to perform a similar function. The present



71 invention is not restricted to the structure of the disk transfer
mechani sm descri bed above. Al t hough, in the enbodi nents described in
detai |l above, guide grooves 121' and 141" are defined by contiguous
surfaces, it is possible to obtain the benefits of the invention using
non-conti guous surfaces or a only one horizontal guide surface and one
surface to engage the disk edge surface De. In fact, in transport zones in
which the disk is securely urged agai nst a guide surface, the side opposite
t he gui de surface does not performa guiding function, under nornma
conditions, so one horizontal guiding7¢urface (e.g., |ike 141C of Fig. 6)
and one di sk-edge engagi ng surface (e.g., |ike sloped surface 142A) are al

that woul d bavéigREeR. ndtresteiticlli 0Nthe tsh@ctakl of M Aisk | @aRtr aneehahRndi sk- edge
engagi ng surface need not be contiguous to forman uninterrupted surface

bet ween t he des¢ribbedgeboe. di sk- edge engaging surfaces. In addition, the guide

surface need not a flat,smopth surface., Lt U be a.surface of one or
nore narrow ri dge‘gﬁlb?ugglvghth? ﬁxgggcﬁpufegtéecfie%clribgcll é’é&?q%'i g%qveb%‘}f%% :gro(,ggeﬁl ong as it
contacts thejxyuRhaqa1Oireldedingld B¥ comebuehd swFicke! iv isHRiskible® dUigindhé di ng
function, it would work effectively as the enbodi nents descri bed above.

| n addi ti on,beagfitsoafithe ninvertion; naing snogecontigeyy swrdaces toreadprl ou8 face is
urged agai nst_the guidin rface b s] o edger.an in urface, it
woul d al so ”58@?? SP@Ctsgd%#égJeﬁt% Séftg% @u&%g%eeﬂ'ggdéﬁﬁg@gt%gfmg%pfge surface
by ot her nmegagaétOirt@iispye Zohd @bilbel theadisk RSetF¥IgNIrEeD afdiddt of @lide W t hin the

scope of at |east sone of the clains. For exanple, 1If a leaf spring were
" used to urgesurfaes, dihekside) oppesitet the guidelsurfaeer does nohperferm & griding-coul d be

4520 11 2ol ol GO AT RSN 5,
gui de and t higef 14T oS IRIE 6)i Gd o diskadge shdapiilpesiutRet(Be.,| Wadibgedhassi s and
ove thpar aslulrfi(l:e 142A) are all that would be needed. In addition, the guiding surfaced
and the disk-edge engaging surface need not be contiguous to form an
uninterrupted surface between the guiding and disk-edge engaging surfaces.
In addition, the guide surface need not be a flat smootﬁ surface. It could be
a surface of one or more narrow ridges or even the surface of ‘a series of
bumps, as long as it contacts the surface of the disk and effectively performs
the guiding function, it would work effectively as the embodiments described
above.
In addition, although in embodiments described above the disk surface
is urged against the guiding surface by a sloped edge-engaging surface, it
would also be possible to urge the disk surface against the guide surface by
other means to achieve the objects of the invention that fall within the scope
of at least some of the claims. For example, if a leaf spring were used to urge
the disk against the guide surface. The leaf spring could be used in zones Al
and A2 of disk transport and end or change properties in zone A3. -

In the embodiments described above, the drive-side disk guide and the

fixed-side disk guide are attached to the loading chassis and move in parallel



72 in directions perpendicular to the direction of disk insertion.

However, it would al so be possible to have the gui des supported so that
they can freely rotate around the rear of changer/player 1000, thus
allowing notion toward the disk transfer surface toward the disk insertion
opening. In this case, the axis of rotation would be positioned so that the
gui des do not open and cl ose when the disk is noved, excluding the cases
when the di'sk is inserted or renoved. Also, the enbodi nent described above
connected the guides with pinion gear. It would al so be possible, however,
to affix one guide to the chassis andygupport only one novably. If the
drive-side disk guide is fixed to the chassis, it could further sinplify

the drive | Wely'H v t $as novi ng
the tim ng”ﬁgp@-@ég\l\% wgén{aclﬁﬁ%{ g";éﬁee é&o}?tﬁf}@l Ct]ﬁsterthg]utﬁ{)ﬁe efEegl?d for a
spi ndl e not ewultbalse beepossiblei todhave thé gmded(suppbﬂtd G0 thla,trtheyg cit &gbBck can be
performed by usin I sk edge and the timng

tim beI to dri
belt woul d Hgte 8‘@“{]&36@” Waﬂ’ef o‘r‘?ﬁ&h up gilewing; BRUeR Gevardr f ace.

Al though in 1”?1&? (A U £.142C i s
vertical, | %Hev\h(galfggﬂgk ea%ggg‘%&ﬁ %gﬁégﬁggﬁl%‘ﬁ h&ﬁg# E] e 3F”gﬁ\h%i tself with
the stocker asb ofrmndsmntoukhbmgmmtgmehsoshmml& puidasedd nctadpenraa:ﬁ@nsset he sl ope

coul d si npl ess ned so that the disk is pot held as.firmy against the
gui di ng sur%’g isJnareda exglydingthe gases when, the,disk ds jinsefied it "t he scope

of at Ieast, dohléoh‘%h&lsﬁbmin{éﬁi 8¥§cnbed above@ohﬂfﬁrt]'&gr ea‘%mget altf\' nmany

enbodi nent s of the invention have been describ
modi fi cati opumcm‘ gedro dtewonldoalsordet wssible, [howsvdnJ & wifbhone gobteeto thiel y

departi ng fr,om.t he ,novel te ch|n d t he, i nventi.on.
Nepar i o Vi 5 AP Rers AR ard Brealy ol e BHAES e Sligh, hide S B89nt L hi n ¢ he
scope of 1 hioSthenaHaRid, o caﬁlddﬁiﬂl&eﬁmmg& 'ﬂf‘e m& mefcmus%,awmh ddveshe cl ai s,

means- pl us-function ¢l auses are int to -cover
timing pulley 15. In this case, moving the timing belt away from disk edge

De is difficult, but the need for a spindle motor would be eliminated if disk
rotation during playback can be performed by using the timing belt to drive
the disk edge, and the timing belt would not have to be moved away from the
outer disk edge surface. |

Although in the embodiments described above. vertical surface 142C
is vertical, it would also be possible to permit the disk to align itself with the
stocker slot without changing the slope to vertical, rather. the slope could
simply be lessened so that the disk is not held as firmly against the guiding
surface as in zones Al and A2. This alternative is within the scope of at least
some of the claims below. |

Although only certain embodiments of the invention have been
described in great detail, many modifications of those embodiments are
possible without materially departing from the novel teachings and
advantages of the invention. Accordingly, all such modifications are intended
to be included within the scope of this invention as defined in the following

claims. In the claims, means-plus-function clauses are intended to cover the



73 structures described, herein as performng the recited function and not
only structural equivalents but also equivalent structures. Thus although a
nail and screw nmay not be structural equivalents in that a nail relies
entirely on friction between a wooden part and a cylindrical surface
whereas a screw s helical surface positively engages the wooden part. in
the environnent of fastening wooden parts, a nail and a screw nay be
equi val ent ‘structures. What is clained is: 1. A

di sk transfer device, for transporting, in a direction of travel, a
recorded di sk having a back surface, &@3recorded surface, and an edge
surface, conprising: a first guide having a first surface oriented
to engage sakticRegedsuibal herdin & pérfmingotiel bt fim@tion ad@aot whfyace;

a second gui de having a second surface oriented_to engage said edge surface
at a second soctura eqpivaleaisdbu alse equiveisnlestaghiesadthua pithoughrordit andsai d fir st
portion of sgj e : . saj d. fLr i da. havi.n t | east one
gui de surfaé@#ﬁb?&g'n§P§%§ﬁ§b9g?[ﬁﬁ%?ﬁ%ngaFﬁh@?ékggggﬁﬁég%@gg %g¥ | east one
gui de sur f ad¥iction between SivBodin pResid 80elimiticale stk agir&gi Hecreweh that said

disk is forced toward a defined orientation relative to said direction of
travel : helical surface positively engages the wooden part. in the environment of

fastening wooden parts, a nail and a screw may be eguivalent structures.



a di sk storage magazi ne; sai d di sk storage nmagazi ne having at |east
one storage guide, alignable with said first disk guide, to guide said disk
fromsaid first and second di sk guides into said disk storage magazi ne,
sai d di sk being guided by said storage guide after a position of initial
engagenent with said storage guide; said nmeans for urging having
means for reducing a force of urging, as said disk is transported through
said position of initial engagenment, during a transporti sald flrst
and second di sk gui des toward sai d storage gui de, where ﬂﬂﬂb ! de
freer to alignitself with said storagg gui de.

claim1, wherein Said neans for urging is a portion of sald flrst surface
angul arly di w48 cladmedlijy:e to said back surface and said edge surface.

75 3. Adevice as'in claim?2. further conprising neans for urging
said first and second di sk guides together so that said portion of said

first surface is yr ositive en nt. w t.h sai d edge surface.

4. A device as i nijc‘llgeﬁd 7‘15 %5“5#8' (?eﬁ’é ergﬁeﬂxrsgqrﬁe f&-alfnt directipn ?teté‘i?‘fel1=e?'lt mat eri al
affixed to smietdéd disk il AObHCR Surfac] Qrédof&id s%l%é@%ﬁd%'eage Sufake! ace of
said piece of resilient material. A device as in claim4

wher ei n: comprisiigy portion of said fi rst surface has at | east tvvo

portions, a first set first an relative to said
back surface and aansL lﬁﬁhﬁ‘gpg (;ﬁgosf’% %’W“&@a@é?’g%ﬁe sé"cg@g?& Ryl e
relative to fal firsbp6iion Ui saideedge surface;@ transition-between said first and
second portion being in a vicinity of ‘sai d position of initial engagenent

so that said edge sgppd euidedguipas @Dmﬂ sirfaon drisotetdi to rengageswidi edges k

h ce a n,claim2,
Ot hor | comptled B K SEoctaigFlR 37 48 sden sprfpes, Sibsfantal, HipGeci oo
t oget her so ﬁrlgaporﬁand;ffsairdsédgamdﬁg@cond surfaces are

said first guide having at least one guide surface;

means for urging said disk against said at least one guide surface;

said at least one guide surface being such that said disk is forced
toward a defined orientation relative to said direction of travel;

a disk storage magazine;

said disk storage magazine having at least one storage guide, alignable
with said first disk guide, to guide said disk from said first and second disk
guides into said disk storage magazine, said disk being guided by said storage
guide after a position of initial engagement with said storage guide;

said means for urging having means for reducing a force of urging, as
said disk is transported through said position of initial engagement. during a
transporting from said first and second disk guides toward said storage guide,
whereby said disk is made freer to align itself with said storage guide.

2. A device as in claim 1, wherein said means for urging is a portion
of said first surface angularly disposed relative to said back surface and said

edge surface.



urged into positive engagenment with said edge surface. 7. A device
as in claim2, wherein said first disk guide has a channel ~having an
access, into whi ch said di sk fits,

sai d access. 8. A device as in claim?7, wherein
blind end, said first surface forns at | east a portlon ﬁg
9. Adevice as in claim1, further conprising neans for urg‘i ng sl

and second ‘di sk gui des together so that said first and second surfaces are
urged into positive engagenent with said edge surface. 10. A device
as in claim1, wherein said first disk5guide has a channel, having an
access, into which said dLsk fits, said guide surface defining a portion of
sai d access. 3. A device as 1n claim 2, further comprising means for urging/$id 11.
A device as [ n claim 1(? i n sai d chgnnel has a ?I i.nd. end. .said first
surface fornfirspng ggepd 4i eérfogﬁt of o dhas  saidgpatien of said firstygurfage geyi ce as
inclaiml, ; ling said disk along
said first Sx&ﬁ%&éﬁ{mﬁﬁgﬂﬁékﬁé&g%gﬁsw ﬂ’%gur%&g%grfé% d di sk edge surface
against said firs. Audéva?:meas in claim 3afidther zomptising ba @mcegoﬂ)msﬂgna portion

of sadfrstsrf Se, sa sk to creep to aid I de
surfal:e als sf&?tﬂgﬁil xFi to 6@6184%{ q?%gu@s# ﬁli‘?‘? ?iliﬁtsu%fﬂ?ef %gga Sur ace 0 3I Agul
device as in nprising a piece of resilient materi al
affixed to sald ?&rét? ecf?%&%e&? said first surface being a surface of

sai d piece of resi. IAelnmcermken lchim 4, wherein:14. A device as in claim 13,
wherein said channJn has a d end said first surface forns_at |east a

portion of said BRIhEOBIR © sax firsy gurfaceqhasi at leasis g PaEinnse af st .
transporti ”9}) Ptidif oF ﬁg@h Q4 éi i d Brsg a'hﬁl%ongiﬁ% SHshRC BackBsdMick and { ace

opposite saitd Fecor sur ace,
second portion of which is set at a second angle relative to said back surface:

a transition between said first and second portion being in a vicinity
of said position of initial ‘engagement so that said edge surface engages said
second portion as said di'sk approaches said disk storage magazine.

6. A device as in claim 2, further comprising means for urging said
first and second disk guides together so that said first and second surfaces are .
urged into positive engagement with said edge surface.

7. A device as in claim 2, wherein said first disk guide has a channel,
having an access, into which said disk fits, said guide surface’ defining a

| portion of said access. _ _

8. A device as in claim 7, wherein said channel has a blind end, said
first surface forms at least a portion of said blind end.

9. A device as in claim 1, further comprising means for urging said
first and second disk guides together so that said first and second surfaces are
urged into positive_engagement with said edge surface.

10. A device as in claim 1, wherein said first disk guide has a channel,
having an access, into which said ciisk fits, said guide surface defining a

portion of said access.



surface running around a perinmeter of said disk, conprising: a first
l ongi tudi nal guide having a first_surface oriented to engage said edge
surface at a first portion of said edie surf ace; a ond

_ : sec
| ongi tudi nal gui de having a secono‘ Uwﬂm;"mmmg to engage said edge
i posite said first

surface at a second portion of sai

portion of said edges surface; said Fir%t‘longitudinal gui de havi ng
a guide surface parallel to a direction of travel of said disk; sai d
gui de surface also being parallel to said recorded surface, and a

resilient element attached to said firgs |ongitudinal guide positioned to
urge one of said recorded surface and sai d back surface agai nst said guide
surface; 11. A device as in claim 10, wherein said channel has a blind end, a
third guide to which said disk is transferred fromsaid first and second
| ongi t udi nal 9ist Hest sudfagedforms o legsh & @onion RS saidollingendal 1y alignable with
said first |ongitugdj nal | dei . 1.4 resi.l:i.ent el enent being shaped
such that a fo?ce g)%r}ggfﬂ%gg%ﬁla% 1?%%%g§0§&§g%lh§‘ai d disk is tragsferfed
fromsaid first | oneirdsudi feiling vhideliskoaleng daitl Hirkdsigfacéteandwher eby an
engagenent between said guide surface and said disk is aone of relinquished
and made nore conpheantfor digsing paidsdisk edges rurfase agaistetid Srstisutfagmd t her eby
ass snoothly to sgi ' life L6l t b i { S | ctl
AT gned wit h sai d s?u‘f‘é%@%ﬂ’é?’%:ﬁn%‘%ﬁﬁ’%@“ & &bl gﬁ%gﬁﬁt‘%e%?g& fé"g in’claim
15, wherein saust faid disk o cfeap eoward dailugdidicsurfate aakdld déski ik kslivd dbgrent .
17. A device as i.n claim16, wherein said first surface has a first portion
that is non- rﬁ&‘dai—qséls“&‘ieh sai d edge surface of said disk. 18. A
device as in claimal7 i Is § r o e : tion that
is closer to paral 3éIA tdgﬁg%.i éqré}giégsgir’ffgé%&?## gg'gﬁf‘ﬁ ?%t&%%gltﬁl%g{\,

material affixed to said first disk guide, said first surface being a surface of

said piece of resilient material.

14. A device as in claim 13, wherein said channel has a blind end,

said first surface forms at least a portion of said blind end.

15. A disk transfer device for transporting a recorded disk with a
recorded surface, a back surface opposite said recorded surface, and an edge
surface running around a perimeter of said disk, comprising:

a first longitudinal guide having a first surface oriented to engage said
edge surface at a first portion of said edge surface;

a second longitudinal guide having a second surface oriented to
engage said edge surface at é second portion of said edge surface opposite
said first portien of said edges surface;

said first longitudinal guide having a guide surface parallel to a
direction of travel of said disk;

said guide surface also being parallel to said recorded surface; and

a resilient element attached to said first Jongitudinal guide positioned
to urge one of said recorded surface and said back surface against said guide

surface;



said second portion being |ocated near an interface between said first

| ongi tudi nal guide and sai é—+thire—gui-de—such that, during a transporting
of said disk fromsaid fir uide to said third guide, said
di sk engages sai d second pgm &”1 ﬂﬁﬂmngagi ng said third guide.

19. A device as in claim1l said first |ongitudinal guide
has a channel; and said first surface | ies inside said channel.

20. A device as in claim19, further conprising an urging nechani sm

positioned to force said first and second | ongitudi nal gui des together so
that a pair of constant oppositely-diz#ected forces is applied to said disk

edge surface. 78
21. A device as iRhigd aguliﬂel% wHiEH €didl disk G trafisTérredu fioAC Saitlofif® aadbl i nd end
of said channel., A device as in claim15, wherein sai d

first |ongi -'teaa%hmgguqha@l gia§63asasﬁéhfrfbgulde being sut§&1ﬂlaalﬂx alsznabtﬁ Vithe |ies

i nside said said resilient element forns a blind end of
sai d channeﬁaﬁl?ﬂg%nglg@%m,& %"ed\?l ce as in claim?22, further conprising an

urgi ng mechani snyaid sesilienn etbnient being sharidduth et adorteEGaidduizinggist udi nal
gui des together so that a pair of constant opp05| tely-direct ed forces is
appl i ed to mdpeeddwbrn saidediskids frapsferred from said fixstylopeitedipal gwide|tai m 22,

wher el n: - said tiRRRaL SULS i GleAIEn HRLh o5l A7EL AFREDGhEiEoCS

portions f €s Wt e surt ace, said

second sur fdigle iponé iomfrren@dumedmﬂ medy h;or@ambhait ) tlaalsdxcedgk igurface than
said first surface portiaq said first surface %Ol’tl aon p sitioned to
4

engage sai crehisd todHt é’lfbﬂﬁf‘é’ﬂ nass gmapthly tossapd third, gyide whep &id; tBid enot e from
a position @Izd@ E‘sgﬁl%féﬁae@ﬁy %fhgned with said first longitudinal guide.

16. A device as in claim 15, wherein said first surface is a surface of
said resilient element. .

17. A device as in claim 16, wherein'said first surface has a first
portion that is non-parallel with said edge surface of said disk.

18. A device as in claim 17, wherein said first surface has a second
portion that is closer to parallel to said edge surface than said first portion,
said second portion being located near an interface between said first
longitudinal guide and said third guide, such that, during a transporting of
said disk from said first longitudinal guide to said third guide, said disk
engages said second portion prior to engaging said third guide.

19. A device as in claim 16;'wherein:

said first-longitudinal guide has a channel; and

said first surface lies inside said channel.

20. A device as in claim 19, further comprising an urging mechanism
positioned to force said first and second longitudinal guides together so that
a pair of constant oppositely-directed forces is applied to said disk edge

surface.



said third guide; and sai d second surface portion positioned to
engage said aid disk is closer to said position of

Sgg?gg”‘;gt i :ﬂmm, m e than said remote posi tion. © 25. A

n: said resilient element has first and
second surfact gortiohs forrmng first and second angles with said edge
surface, said second surface portion being nore nearly parallel to said
edge surface than said first surface portion; said first surface
portion positioned to engage said edge surface when said disk is at a
renote position renote froma positiofig§of engagenent of said third guide;
and ' ) 79 sai d second

surface portion pasial deviedad i €8i@age, ahérdinede ity shdse @S selikl di sk is
closer to said posjtion of engagenent of said third guide than said renote
position. end of spid chanpelyi ce as in claim 15, further conprising an urging

mechani sm posi ti QQ?S& &é)vié €6 & inglgi &ﬁérei?lnd second | ongi tudi nal gui des

0 X
together so that @ palr ot cons%ant oppositely-directed forces is applied

to said di sk edgeaidufifsatmigitudinal guidd hasha dhadgel;r ansport device, for
transporting a disk, wth an edge _and recorded and back surfaces, along a
path of travel, &&fpHistpydace lies inside saig shanngl; and a first guide el ement,

connected to sai gmﬁh@i?i%r?t&%%%x%ﬁnﬁ?ﬁ%ﬂh eﬁhi&{}?@] lahﬂel.sai d path;

sai d channel having a e surface para 0 said path of 't ravel ;
said first gui de 23UAfdevicedsfih rlab, 229 furtieagbmprising Wn uegihg medchanigla of an
B ot hapopigoned T force said first nd seoond 10ngifudinal gudes togerher So that o0 91 9€
a pair of constant oppositely-directed forces is applied to said disk edge
surface. ' . '
24. A device as in claim 22, wherein: ' .
said resilient element has first and second surface portions forming
first and second angles with said edge surface, said second surface portion
being more nearly parallel to said edge surface than said first surface portion;
said first surface portion positioned to engage said edge surface when
said disk is at a remote position remote from a position of engagement of
said third guide; and |
said second surface portion positioned to engage said edge surface
when said disk is closer to said position of engagement of said third guide
than said remote position.
25. A device as in claim 21, wherein:
said resilient element has first and second surface portions forming
first and second angles with said edge surface, said second surface portion
being more nearly paralle] to said edge surface than said first surface portion;
said first surface portion positioned to engage said edge surface when
said disk is at a remote position remote from a position of engagement of

said third guide; and



inperfectly alignable with said first guide surface such that said first

and second guide surfaces lie in different planes; a resilient
menber with a first edge-engagi ng surface defining a blind end of said
channel ; said first edge-engagi ng surface being shaped to urge one
of saidr faces against said first guide surface as said

disk is tr I g first portion of said path, whereby said disk's
orientati oﬂﬂmmlﬁﬂﬂmmgar allel to said guide surface; said first
edge- engagl ng sunfase being shaped to ease a force of urging generated by
said first edge-engagi ng surface at a ggcond portion of said path

coinciding with a position of said disk at which said disk engaged with

sai d _ said second surface portion positioned to engage safd edbéd lsGifagui de
surface begins to engage said second gui de surface, whereby said disk is

made nore fradiencsapd disk iarcdbses ta bad positiom ab leaghgement of paid tthirtifguide h sai d
second gui deﬂfurfa&e. .. 28. A device as in claim?27, further
conpri si ng: an said femafe [OSHIOY- gui de el ement having a second edge- engagi ng

surface oriented bg ANGALR &FnCIARMIES, FartieicomPlsike an urging dchhdnt one of
said first and second ?UIde el enent s "bei ng novably conneCted to said

chassi s and pogjtidnadotoaforice sad dirstaand secandi ldngitudital guitles dogatiter sguthee el enent s
so that each of .sai.d first and.sgcond edge-engadi surfa urges said.
odge of sai d2dPak OfFeniaRt PRECSBINEHted s HFerS, i, apiieg) 0 Bith GFCBE. engagi ng

surf aces. surface29. A device as in claim27, further conprising: a
third guide surface of said first guide el enent defini r]& .at | east partly,
a second side of 2di A disk trensporirdevice, for trapspagting a shiske avith anedasi ang sur f ace

bei ng shaped_to urge the,other of said recarded and back surfaces agai nst
said third gﬁ‘?caé&gu‘?‘#a{gaedfa &% a!ﬂ“§ka pat of travg, comprising.

a chassis;

a first guide element, connected to said chassis, with a channel aligned
with said path; '

said channel having a first guide surface ﬁarallel to said path of travel;

said first guide surface defining, at least partly, a first side of an
access of said channel;

a second guide element having a second guide surface that is
imperfectly alignable with said first guide surface such that said first and
second guide surfaces lie in different planes;

a resilient member with a first edge-engaging surface defining a blind
end of said channel;

- said first edge-engaging surface being shaped to urge one of said
recorded and back surfaces against said first guide surface as said disk is
transported along a first portion of said path, whereby said disk’s orientation
is maintained parallel to said guide surface;

said first edge-engaging surface being shaped to ease a force of urging
generated by said first edge-engaging surface at a second portion of said path

coinciding with a position of said disk at which said disk engaged with said



transported along a third portion of said path |ying between said first

portion of said path and said second portion of said path. 30. A

device as in claim?29, wherein said first edge-engagi ng surface has a

portion, coinciding with said third portion of said path,—that forns a

non-zero angle of |less than 90 degrees with said ot herJM' d recorded and
r

back surfaces. 31. A device as in claim27, whe mwﬂmguﬂ
[ *

edge- engagi hg surface has a portion that fornms a non-z
than 90 degrees with the other of said recorded and back surfaces.

32. A device as in claim27, further &0nprising: }

81 sai d second gui de el enent having a second edge-engagi ng surface
oriented to Bryggurlesarftdcetegnofo amige shid kecond guide suafact, edlxirelpneaidf sai d

first and segond guide el egents bei ng, ppyab connected t.o said chassis
o ur aod ek s B gafe, e topivat A & ety SoRBR o qUEB AR MEh o go ¢ hat

each of sai df4 idEahle edge- engagi ng surfaces urges said edge of
said disk ag%a?dné?éotnﬁe%héﬁer o‘f’ said first and second edge- engaging

sur f aces; 2% Ahlevite guiin elasmrI7adertlet combrisihgr st gui de el enent
defining, at least. partly cond side of said access;. and said

, .8 S
first edge-engagi??édssﬁ?‘}nécémg%i e Jsuing: @ serogd ¢des-HEAHRL oFUrSS 4 recor ded

and back sur r?&%ecd i [ jde surface as said disk is
transported él ong gg?ﬁﬁggggﬁdg gsjt?i%giﬁ(g ’sai d pat h. 33. A device as
in claim32, wherat leagaomd 6f saéd fiysti e seooddageide @tenzento beingnmbhattty f or ns a
non-zero angle of |ess than 90 degrees wi the othey, of sajd recorded and
back sur]‘ace‘é"_.nnected t‘_’ sajd chassyy; and yrg ?H@F‘{Qﬁf&’hﬁ’?é{fsﬂ’(ﬁlﬁgﬁ 31?4166.‘:0“& a
first guide Wil efnfdnisSlo HPBRM ofSMld AAE aRPSicoh® REge-bRoRTRA B TRRY

urges said edge of said disk against the other of said first and second edgé—

engaging surfaces.
29, A device as in claim 27, further comprising:

a third guide surface of said first guide element defining, at least
partly, a second side of said access; ‘and

said first edge-engaging surface being shaped to urge the other of said
recorded and back surfaces against said third guide surface as said disk is
transported along a third portion of said path lying between said first portion
of said path and said second portion of said path.

30. A device as in claim 29, wherein said first edge-engaging surface
has a portion, coinciding with said third portion of said path, that forms a
non-zero angle of less than 90 degrees with said other of said recorded and
back surfaces.

31. A device as in claim 27, wherein said first edge-engaging surface -
has a portion that forms a non-zero angle of less than 90 degrees with the
other of said recorded and back surfaces.

32. A device as in claim 27, further comprising:



novably support, at |east partly, said disk; =tetelole
first guide surface substantially parallel to a record HE! Hﬂld
di sk and positioned to engage one of said recorded sur C

surface of said disk; a third guide, inperfectly alrgned mnth Said
second gui de, posrtroned to engage said one of said recorded surface and
sai d back surface of said disk when said disk is transported along said
first guide beyond a transition point along a path of transport of said

di sk at which said disk begins to engnge said third guide;

82 sai d second gui de having andlurging surface forming a first
angl e, substantially greater than O and substantially less than 90 degrees,
wi th said recor detidusereise guideselerdenti baving a seconds adge-éigaginggsirfieehavi ng

means for ur sk i nst said urging surface and for
permtting Sg#@@%&??(%g% ﬁafdsgc}%%l qu gig@dge agai nst said urging surface,
wher eby one of sahudleagicored8tl sfid firacmPadond fgﬁﬁié §k'r{1£:xﬁ§€bein§ Hlo9gstyagai nst
sai d gui de surface; sai d second gui de having a | owurgi ng- force

surface positarmgelad docaidiahassis sudeurged tawa $lie ather ofbsaik Srss andl s¢ooadsi ti on

poi nt, sard f urface gqnto said,l ow yrging force
surf ace; gk °fe?“e£’§" %’ M?fglg?tr]%@ﬁfi and ﬁ??oé‘gec‘igﬁ CREIENS S'é‘g%“é’ﬁd angl e
substanti aI | yrges esill exigé M@alﬂadlﬁc ﬁ%diﬁ tR6iher of said first3md s‘éc&dcﬁkd% g-ansport
devi ce, conpri sing: first guide with a first support surface

posi ti oned t@gé&kgﬂg%“ Aeh; rmvably support, at Ieast partly, said disk;

d d f d I lel t
ooor dod surface & tEddidt stthel%ORid His B8R e doholl %'t ° 2cor ded
surface and paripCK séeohd afde 6F safPhdtesy: Skd

said first eélgé-engaging surface being shaped to urge the other of said

recorded and back surfaces against said second guide surface as said disk is
. transported along said second portion of said path.

33. A device as in claim 32, wherein said first guide surface has a
portion that forms a non-zero angle of less than 90 degrees with the other of
said recorded and back surfaces. |

34. A disk transport device, comprising:

a first guide with a first support surface positioned to engage and
movably support, at least partly, said disk;

a second guide with a first guide surface Substantially parallel to a
recorded surface of said disk and positioned to engage one of said recérded
surface and a back surface of said disk;

a third guide, imperfectly aligned with said second guide, positioned
to engage said one of said recorded surface and said back surface of said disk
when said disk is transported along said first guide beyond a transition point
along a path of transport of said disk at which said disk begins to engage said
third guide;



a third guide, inperfectly aligned wth said second guide, positioned to
engage said one of said recorded surface and said back surface of said disk
when said disk is transported along said first guide beyond a transition
poi nt along a path of transport of said disk, sard transition point being a

poi nt at which said disk just begins [mumg“ﬂumm hird gui de;
sai d second gui de having a resilient liA N ' ositioned to urge one

of said recorded surface and a back surfaceLag'éi st *sai d gui de surface with
a first urging force; 83
said urging surface being operative tgurge said disk over a portion of A
said path other than a region proximate said transition point so that. when
sai d di sk approagh@sseshd dui@NEAih® AnPRble sutficd folhil #RkNendiOr ce is one
of relinquished and reduced so that said disk is pernmitted to tilt nore
easily to abbsantiatly edréatevi than Saind subjtantiadiyi ldss ten 98idegrtieskwithssids t hr ough
said transition, poi Pt' .. . 36. A disk transporting device for
transpor t i ngRdsRirtage of said dishie " a recorded surface, and a back surface

opposi te said reggidegd: suidé deeing iRy It WrBHR’ 4d edpeRTsald @i@ktagaiﬁstfi rst
position of said device. conprising: ... first and second disk transfer
gui des novalsig wgippsurfact and fenpermiving said disk to roll alpagaidi adge against t r ansf er

gui de includi.ng first ans for en i.ng . a first.portion of said edge;
Sai d second SUNSHEE LR TRy Gt el g tatoudsd e and A1baPk SiBEi ng
second port kPfrpell apaintt Q6D QuideRdrface; means for urging said first and
second di sk transfer guides together so that said disk can be supported

ther ebet ween:  said segend gide having aflowaurgingiforce sunface pesitionadi sieht r ansfer
gui des 001 el el b48 FRARSe{oBhes B Mt pSHo2 K BI80 R shrlitot anc
urging surface onto said low-urging force surface; and

said low-urging-force surface forming a second angle substantially
greater than said first angle.

35. A disk transport device, comprising:

a first guide with a first support surface positioned to engage and
movably support, at least partly, said disk;

a second guide with a first guide surface substantially parallel to a
recorded surface of said disk and positioned to engage one of said recorded
surface and a back surface of said disk;

a third guide, imperfectly aligned with said second guide, positioned
to engage said one of said recorded surface and said back surface of said disk
when said disk is transported along said first guide beyond a transition point
along a path of transport of said disk, said fransition point being a point at
which said disk just begins to engage said third guide;

said second guide having a resilient urging surface positioned to urge
“one of said recorded surface and a back surface against said guide surface.

with a first urging force;



one of said first and second di sk guides—haw-hrg-an urging surface and a

gui de surface; sai d urging ﬂﬂmﬁ | oped portion
positioned to engage sai d edge at a” %Hﬁ!{sai d sl oped portion
being oriented to urge said disk toward the ®ther «0f said first and second
di sk guides and al so urge one of said recorded and back surfaces agai nst

said guide surface with a first force of urging; ' 84
a storage guide at said first position having a storage guiding surface to
gui de said disk at said first position; said urging surface having a

transition surface portion. coincidingwith a portion of a path of travel
of said disk to said first position where said disk initially engages said
storage gui de; asald urging susfadedbdingnpértiventoaned saie disrdvieon poeioagofor i ent ed
such t hat sai.g di,sk ,is urged against said, guide surface with a second force
that is | esSE e otfief ‘F‘F‘r %t‘eglg? d’é?XIWﬂ@r%gtl‘é}a%maipgwtisg that trheped to tilt
to align itsahfdivl bpproddilds ShRY S8t Pbiﬂ@.sgfdr FAE Qraing force i3 ne’dfdeV! ce as
in claim36, wherein an orientation of said guide Surface s such as to

nmai ntai n a oehmquished pid céduaerbe theft saidi diskdisglermardsaitilt diosk easilyt toanspor t ed.

38. A device.as.in.claim37,. wherein said guide surface engages an edge
portion of glégth 'tF"gf:(‘N‘ ?i‘l‘glﬁlpf‘gg%‘dﬁﬁs\ﬁﬁidc‘ﬂsmaﬁ?ﬁ% hrpugly said rtepsgition 39. A
device as ipgptai m36, further conprising: aresilient element with
a surface oh said one of said first and second di sk gui des; sai d
urgi ng surface i 86.aAplisk iremspoftingadeViceufol amespoitimai diske wWith amtedgd, enent .
40. A device as &r& cl ?i m 39 reir? an orientation of sajd guide

a recorded surface, and a back surface opposite satd recorded surface. from .

an insertion position to a first position of said device. comprising:

first and second disk transfer guides movably supported in said device:

said first disk transfer guide including first means for engaging a first
portion of said edge;

said second disk transfer guide including second means for engaging
a second portion of said edge; and

means for urging said first and second disk transfer guides together so
that said disk can be supported therebetween:

at least one of said first and second disk transfer guides including
drive means for moving said disk along said first and second disk transfer
guides;

" one of said first and second disk guides having an urging surface and

a guide surface; -

said urging surface having a sloped portion positioned to engage said
edge at a comer thereof, said sloped portion being oriented to urge said disk
toward the other of said first and second disk guides and also urge one of
said recorded and back surfaces against said guide surface with a first force

of urging;



surface is such as to maintain a constant pitch angle of said disk as said
disk is transported. 41. A device as in claim40, wherein said guide
surface engages an edge portion of said recorded surface on which no data

I s recorded.

-

|

a storage guide at said first position having a storage guiding surface
to guide said disk at said first position:

said urging surface having a transition surface portion. coinciding with
a portion of a path of travel of said disk to said first position where said disk
initially engages said storage guide; and

said transition surface portion being oriented such that said disk is
urged against said guide surface with a second force that is less than said first
force,.. whereby said disk is permitted to tilt to align itself with said storage .
guiding surface.

37. A device as in claim 36, wherein an orientation of said guide
surface is such as to maintain a constant pitch angle of said disk-as said disk |
is transported: ' _

38. A device as in claim 37, wherein $aid guide surface engages an
edge portion of said recorded surface on which no data is recorded.

39. A device as in claim 36, further comprising:

a resilient element with a surface on said one of said first and second
disk guides;

said urging surface is a portion of said surface of said resilient
element.

40. A device as in claim 39, wherein an orientation of said guide
surface is such as to maintain a constant pitch angle of said disk as said disk
is transported.

41. A device as in claim 40, wherein said guide surface engages an

edge portion of said recorded surface on which no data is recorded.



