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1 DI SK TRANSFERRI NG DEVI CE BACKGROUND OF THE | NVENTI ON The present
inveéntion relates to disk transfer devices that transfer a disk inserted
frofm a disk insertion opening to a playbac
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transfer devices that trans?r a disk to a
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belt that engages with a disk edge. In the
separated by a distance that allows each tdfDgagean pemiio-é '!t'etopﬂ@ﬁﬁq wab

the edge of a disk, revolve around pul leys ltﬁ\ggﬂlaag Ngaked N3 NBgabbdn ..
openi ng. A disk |nserted through t he di sk ilnsertion _opening, once it
engages the belts, is sup ¥and noved by the

revol ving belts inadirection in the pl ane of the disk's surface. In the
first of the above devices, the belts are urged toward each other by a

spring so t RACKEGROUND iOF JHE INVENTEONt he di sk insertion opening is
securely supported. In the latter device, the pair of belts is always kept
apart by a spring. Wwen a disk is inserted through the disk Insertion -

opening, a pl ‘Jr‘ﬁlel‘hrlc feésgsit iivent g*&ﬁm*&i%tcﬂﬂ! nhﬁsféﬂ@&@éég thBf yAnsfer -

bot h devi ces, each the pair ts rotates around an axis of. ,a;MI ey

posi ti oned t&)dhk(hlehmdcﬁrsm i dilkrimelﬂonmsning tol mplaybiek pasitiorppsing and

i ok eep 1t A AR Be R BB AR KB gLt |1 e suppar e bocveen
oot possi b6 aP %ﬁ%@%@“ﬁ‘?ﬁ'@“’ﬁﬁ”‘?ﬁéﬁ*‘%@?w PR Ton
openi ng becdtid<Hpan J25chaveproposededisk transfemdedcessthatg porti ons

of 2 transfer a disk to 2 p]ayback position revolving a belt that engages with a |

disk edge. In these devices, a pair of belts, scparated by a distance that

allows each to engrge an opposite portion of the edge of a disk, revolve

around pulleys rotating near an insertion opening. A disk inserted through

the disk insertion apening, once it éngages the belts, is supported between

the belts and moved by the revolving belts in a direction in the plane of the

disk’s surface. In the first of the above devices, the belis are urged toward

_ each other by a spring so that the disk inserted through the disk insertion

opening is securely supported. In the latter device, the pair of belts is

always kept epart by a spring. When a disk is inserted through the disk

insertion opening, & plunger forces the belts together to support the disk.

It both devices, each of the pair of belts rotates around an axis of

& pulley positioned towﬁid the disk insertion opening, In order to support

and transfer the disk to the playback position, it was necessary to insert the

disk deep into the disk Insertion opening until it was supported between

inward-facing portion of the belts. Of course, when a disk is ejected, it is

not possible to project the disk very far out of the disk insertion opening

because it must remain supported between the inward-facing portions of

i

-




elts which is to the rear of the front edges of the pulleys that
support the belts. This made it difficult to insert and renove disks.
Especially in the cue of renoving disks, the user had to hold both the top
and bog§0n1surfaces of the disk, thus contam nating the recording surface
of the disk. OBJECT AND SUMMARY OF THE | NVENTI ON I.__Mgg an object of the
present invention is to overcone t he drawbacks of tHe prior art. It is

her object of the present invention to provide a disk transfer device
trat detects when a disk is inserted in the disk transfer device. It is yet
anot her object of the present invention fo provide a disk transfer device

that detects IS i serte n the |sk Vi ce as soon as
the transfer 389%5@‘ cﬁb*’éot tt q’#'&? &‘P&@PR%refore
requiring m n'tKBbeltilsﬁﬁiiﬂhﬁe%ﬁhu%’toiﬁ&rt‘ﬁ’i‘dredx&vdﬁs% ﬁmere tf%e thd] ect of

the present invention to provide a transfer device means for
movi ng the di s8¢ of retmving dislu,otha usorém mmolq!aboﬂa ’dlestop snd fttonred i n

said disk transfer fl a.di ran ey s first
and second edd‘é‘;@ﬁ?)’p%fr/ﬁ @’lf’ ﬁ% é‘ ngaﬂ’ﬁ* é’gﬂﬁ ?g‘g‘e
supporting transfer elenents are urged toward each ot her, thereby
supporting a disk between them Wen no disk is between thenlthe transfer

el ements are OPIBGSANR SUMMARY: QR TEFINVENTION edet er mi ned di stance is
| ess than the diameter of a disk. Therefore, when a disk is inserted in the
di sk transfer device at an eject position by a user, the first and second

edge supporting trdofsfer oljbstiof 1hé prasentinternibril 8 bveébihe thd:@hwbagkert the
di sk at 3 dianetrjcally opposed points on the disk. The novenent of the
first and of the prior art.
It is another object of the present invention to provide a disk
transfer device that detects when a disk is inserted in the disk transfer
device.
It is yet another object of the present invention to provide a disk
transfer device that detects when a disk is inserted in the disk transfer
device as soon as the transfer device is able to move the disk within the
device, therefore requiring minimal insertion depth by the user,
It is yet another object of the present invention to provide a disk
transfer device where the means for moving the disk is responsive to a
detection that a disk is inserted in said disk transfer device.
Briefly, a disk transfer device includes first and second edge
supporting transfer elements. First and second edge sﬁppurting transfer
elements are urged toward each other, thereby supporting a disk between

them, When no disk is betweéen them the transfer elements are a
predetermined distance apart. That predetermined distance is less than the
diameter of a disk. Therefore, when a disk is inserted in the disk transfer
device at an eject position by a user, the first and second edge supporting
transfer elements are pushed apart until they support the disk at
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second transfer elenents is detected and the detector to produce a signal
indicating that a disk has been inserted in the disk transfer device. In
response to this signal, automatic |oading of the disk is initiated.
According to an enbodi nent of the present invention, there is provided, a
di sk transferring device for transferring a disk froman eject position to
anot her position within the di.sk transferring device, conprising:. a
chassis, a first disk transfer el enent nmounted on the chassis having a
first disk transfer surface, a second3disk transfer el enment nounted on the
chassi s having a second disk transfer“surface, the first disk transfer

and second HetHFIRCHERef i o Bt TR AvaRlent BIe AEARE Ln°ur gi ng
neans for pgedadichrshe dlemehtsds dstecfedaid thecd@aptar tepeodive &aigaald di sk
transfer el ement, toward each other to support the di sk between the first

and second indigatingthet & disk-hascheen inssriedrip, theotigk transfer dovien. Igi sk

t f i LB gt i h t hat
the 71 1ot oapaiss RLOAFERAR, BhibkddcAGIRE oF the A6k 4 ubhig’ oo 2000 1N
substantially | eAgch 30 dirpenibediméntt bf the Presene invemtiding Khere Hupported

bet ween the surfaces etecting ans for degecting,an.insertion of the
disk into tB eﬁ(atﬁiahérvéwﬁfﬂgs ceéoaﬁrwrép&etdlgs&man &inet t he

det ecti g Mo i kiR pORAGT wiln RGN GafstbRfig de¥fteoloribrilifgst one of

the first ahd secon er elenents. rding to anot odi ment of .
t he present aichassis; & firgt disletransfer elementimbuntedions thet chassis baving g fitstvi ce,

urTace, | andEk RREeRRumtass s g K Fheroneiagiiec dogBe betint | ¢ nei
surfaces eng AReednd aisk tdtsferairfate, A8 Hrel disk Hafifer havtaldctasfign. the di sk
bei ng supported by the surfaces, the urging neans I ncluding nmeans for
urgi ng t he twgtecong sisk transferssurfacs, atildast onei of the first and second disk

transfer elements movably mounted in the chassis, an urging means for

pressing the first disk transfer element and the second disk transfer element

toward each other to support the disk between the first and second disk

transfer surfaces, means for holding the first disk transfer surface and

second disk transfer surface in positions such that the first and second disk

transfer surfaces are separated a distance substantially less than a diameter

of the disk when no disk is supported between the surfaces, detecting

means for detecting an insertion of the disk into the disk transferring device

at the eject position and the detecting means including means for sensing

a position of at least one of the first and second transfer clements.

According to another embodiment of the present invention, there is

provided, a disk transferring device, comprising: a chassis, two edge

supports on the chassis, each with a surface, an urging means for urging the

edge supports together until their surfaces engage opposite points on an

edge of a disk therebetween, the disk being supported by the surfaces, the

urging means including means for urging the edge supports closer to each
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other until the surface of the two edge supports are separated by a
predeterm ned di stance, the predeterm ned di stance being smaller than a

di ameter of the disk such that when the disk is inserted at the eject
position, the supports nove apart in opposition to the urging neans, neans
for detecting an insertion of the disk into the disk transferring device at
the eject position. According to still another enbodi mrent of the present

I nvention, there is provided, a disk transferring device for transferring a
di sk between an eject position to a puayback position within the disk
transferring device, conprising: a chassis, first and second di sk transfer

el enent s noupt.ed e C i 0 t | n cond di sk
transfer el tggﬂbwpowﬂ‘ﬁﬁnﬁfeﬁwﬁ%&%%g@ﬁm F{EJ#;?S?%} di iaet ransf er
el ement havbﬁéhe%eﬂﬂ%w:ﬁsthﬂéﬁ}%ﬁ@prédﬂémﬂﬁed disearsve el sinallert thansd er el enent

having a fixed transfer sgrface and an urgin r‘rﬁans for urging, the first
and second diasketer nfsther diskesucht that | witan t ‘b&c gseized At the BISSt npvabl e

br adet or m nBaioe; O AaBBoith KEkepRIh ShpdHibE FEuR Syl &
di aneter of fufdetditiig aviteitiat ofthe disklintociheidiskstraméerring desice e ¢hej ect

position the first_and second transfer surfaces are pushed apart in
opposi ti on ei¢ct PESIOY ng means and means for detecting an insertion of the

i agenof CrsBBEbg 8, il Ep e SmpoEh 6 Byl femheag o1,
descri pti on therads provided, adisk tranﬁﬂetrhgdwiudoomavfgrm adiskibesween n which
[rhléeDrRiWrN(eag%eejg‘gner ﬂl s desi Enstﬁ t hs(gg._osaﬁﬁ] El @Wﬂ@aﬁ%ﬁﬁgm PTI ON OF

comprising: a chassis, first and second disk transfer elements mounted on

the chassis, at least one of the first and second disk transfer elements

movably mounted on the chassis, the first disk transfer element having a

movable transfer surface, the second disk transfer element having a fixed

transfer surface and an urging means for urging the first and second disk

transfer elements closer to each other until the movable transfer surface

and the fixed transfer surface are separated by a predetermined distance,

the predetermined distance being smaller than a diameter of the disk such

that when the disk is inserted at the eject position the first and second

transfer surfaces are pushed apart in opposition to the urging means and

means for detecting an insertion of the disk at the eject position.

The sbove, and other objects, featurcs and advantages of the

present invention will become apparent from the following description read

in conjunétion with the accompanying drawings, in which like reference

numerals designate the same elements,

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig- 1 is an exploded view of a chassis of a disk playback device according
to an enbodi nent of the present invention. Fig. 2 is an expl oded vi ew of
rechani snms attached to a | oading chassis according to an enbodi nent of the
present invention. Fig. 3 is an exploded view of a drive-side disk guide
according to an enbodi nent, of the present invention. Fig. 4 is an expl oded
view of a fixed disk guide according to an enbodi nent of the present

i nventi on. 6 Fig. 5. is a schematic side-view of a drive-side disk guide
according to an enbodi ment of the present invention, Fig. 6 is a schematic
side-view of a drive-side disk guide according to an embodi ment of the
present invep Qﬂ*ﬁéﬁk?@%ﬂm%bﬁw . Lhe conhiguratd on of an
open/ cl ose *éﬁ#%i%#éﬁg%ﬁﬁﬁﬁ ng plates according to an en PNt of the
present i nv ikt mg sEd:Q;xd drive dexﬁahsat‘cemgcmmcbedvmw thbt ahgisk i o

gui de of Fi I's, a expl oded vi ew of tical
danper Iook%mﬁl 8¢k eF!F dbe Tustjand secend puices W Wt& Tigs 9

vertical tr =Ta 3[2” AT, gy el Fig. 11
is an expl 03&3 (%Eeai\gvgg ﬁté{naq:&%t?.&gn ﬁ)a+<er vert | ca ra'!lr?ts1 aesrts%hmachanl sm
Fig. 12 is dinstesypfaceldding mvyable askdiiek td dukfirse diizeichfnent goctiiing the an

enbodi nent of .the present went | .13 0s 2 top Vview qof disk transfer
mechani sm afisr "‘icﬁlngpm PRVTRS (F)h? %’%E@SP Furdaced 3 misd ARt of the

present inven! {3 dimensions, a motor, drivingly conmécted 1o the at least the first
surface and a controller programmed™g cdntrol the motor to cause the motor

to stop only after the first and second surfsges are separated by a distance a
first specified distance less thar a diameter of the disk, whereby a center of
the disk is moved salong the long dimension to an ejedt position lying beyond
ends of the surfaces |

The above, and other objects, features and advantages of the present
invcntnio}{ll become apperent from the following description read in

conjuriction with the accompanying drawings, in which like referetive

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded view of a chassis of a disk playback device
according to an embodiment of the present invention.

Fig. 2 is an exploded view of mechanisms attached to & loading
chassis according to an embodiment of the present invention.

Fig. 3is an e;(ploded view of a drive-side disk guide according to an
embodiment of the present invention.

Fig, 4 is an exploded view of a fixed disk guide according fo an

embodiment of the present invention.
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Fig. "14 is a top-view show ng the disk transfer mechani sm according to an
enbodi nent of the present invention in a |oading start position PO -

Fig. 15 is a top-viewindicating pulse train start position P1, disk

pl ayback position -P2, and di sk stock position P3 of the disk transfer
mechanism Fig. 16 is a top-view of the disk transfer nmechanismin a
stand-by state. Fig. 17 is a top-view of the disk transfer mechani sm during
vertical novenent of the stocker. 7 Fig. 18 is a top-view of the disk
transfer mechanismin disk eject positgon E4. Fig. 19 is a top-view of the
| oadi ng pl ate open/cl ose nmechani smduring a disk-receiving state. Fig. 20

is a top-view of fhecl:0adi C /| Gl.o 1 Lsmsdur i ng..a di sk
transfer state. F‘f‘g“. sﬁiﬁéscﬂgm%%%@iag,\?v&gf&tméﬁﬁgﬁgkp@ A ea%:%giﬁﬁ%l ose
mechani sm witolansémbbdiment of thei preseas invientiod)P>- 1. Fig. 22 is a top-view of the

| oadi ng pl ate open/cl agse chanismw,th sliding.plate 75,in pogition UP-2.
F o 29 Ps 0 t op Ecl 155 CHEAUL RTINSt GHETI GG HAAARIGRE w L h { he

| oadi ng pl at [ M b deQp 5 : Fig. 24 is a top-view of a
damper Iocktrsresaghgzrll?sm \?\#‘?ﬁfg{%}r&%?ﬁéfp égne in position DOMWN-2. Fig. 25 is a

top-vi ew of the diigpdris aclexpledediniism aft the coifiglranberel ahepeh/cibseig pl ate in
a position DO 1, Fig., 26 is a top-view of the dapper | ook nmechanismat a
poi nt wher e mechanism fior loa.gtng plates according to an emboduhent of the present
invention. _
Fig. 8 is a schematic side-view of the fixed-side disk guide of Fig. 4.
Fig. 9 is an exploded view of an opticel mechanism and damper lock
mechanism.
Fig. 10 is an exploded view of an optical mechanism vertical transfer
mechanism of the optical mechanism of Fig. 9.
Fig. 11 is an exploded view of a stocker and stocker vertical transfer
mechanism.
Fig. 12 is an exploded view of a disk lock mechanism according to an
embodiment of the present invention.
Fig. 13 is a top-view of disk transfer mechanism after a disk has been
inserted according to an embodiment of the present invention.
Fig. 14 is a top-view showing the disk transfer mechanism according
to an embodiment of the present invention in a loading start position PO.
Fig. 15 is a top-view indicating pulse train start position PI, disk
playback position P2, and disk stock position P3 of the disk transfer
mechanistm.
Fig. 16 is & top-view of the disk transfer mechanism in a stand-by
state. |
Fig. 17 is a top-view of the disk transfer mechanism during vertical
movement of the stocker,
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the sliding plate in a position UP-1. Fig. 27 is a top-view of the danper
| ock mechanismw th sliding plate 75 in position UP-2. - Fig. 28 is a
top-view of the optical mechanismvertical transfer nechanismw th sliding
plate in position DOAWN-2. Fig. 29 is a side-view of the optical mechani sm
vertical transfer mechanismwth sliding plate in position DOMWN-2. Fig. 30
Is a top-view of the optical nechanismvertical transfer nmechanismwth
sliding plate 75 in position DOMNN 1. Fig. 31 is a side-view of the
optical mechanism vertical transfer gechanismwith sliding plate 75 in
position DOAWN-I. Fig. 32 is a top-view of the optical nmechanism vertical

transfer mechani gt by 5l i Liigp: UP: 1 . Fi 33is a
si de-vi ew of theﬁ%ﬁ%gﬁ §r§?gham g%ﬁ%%@cﬁ%sﬁﬁghﬁsﬁeﬁgﬁgs e%i th sliding
pl ate 75 i npeaitdert Bdn UP-1. Fig. 34 is a top-view of the optical nechanism

vertical transfer, nme nismw,th slidi |ate 75 i osition UP-2. Fig. 35
is a side-view o&’gt hg] o @arv‘%c?gam"s%%@&ﬁt platy OP?"ZHE?%W EHERI smwith
sliding plage: [ QS biloin -2. Fig. 36 is a top-view of the cl anper
support nec ‘glllrly %@r@?ﬁgwgg;ﬁ(t&?ecei ving state. Fig. 37 is a schematic

si de-vi ew of theFig. &fpéy asioppaew ofethealvadingi platehepehi/cléser amehanisg st at e.

Fig. 38 is t op- vl ew of .t he cl anper support nechanismin the disk transfer
state. Fi g.g‘g'y‘gpg i@ﬁ@ﬁﬁtﬂ@e'si de-vi ew of the clanmper support nmechani sm

1010 in the di skpfgl 20§ &tofV&WPof the loading plate open/close mechanism with

sliding plate in position UP-1,

Fig. 22 is a top-view of the loading plate open/close mechanism with
sliding plate 75 in position UP-2,

Fig. 23 is a top-view of the loading plate open/close mechanism with
the loading plates in &n open position POS.3.

Fig. 24 is a top-view of a damper lock mechanism with a sliding plate
int position DOWN.2,

Fig. 25 is a top-view of the damper lock mechanism at a point where
the sliding plate in a position DOWN-1.

Fig. 26 is a top~view of the damper lock mechanism at a point where
the sliding plate in a position UP-1.

Fig. 27 is a top-view of the damper lock mechanism with sliding plate
75 in position UP-2.

Fig. 28 is a top-view of the optical mechanism vertical transfer
mechanism with sliding plate in position DOWN-2,

Fig. 29 is a side-view of the optical mechanism vertical transfer
mechanism with sliding plate in position DOWN-2.

Fig. 30 is a top-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position DOWN-1,

This Sheet Has Been Reﬂlaced

AN




Fig.-40 is a top-view of the clanper support nechani sm when opti cal

mechani smin the up position. Fig. 41 is a schenmatic side-view draw ng of
cl anper support nechani sm when optical mechanismin the up position. Fig.
42 is a top-view of the clanper support nmechanismin the stand- by state.
Fig. 43 is a schematic side-view of the clanper support nechanismin the
stand- by state. 9 Fig. 44 is a schematic side-view of the cl anper
support nechani smduring vertical transfer of the stocker. Fig. 45 is a
top-view of the disk | ock mechani sm vvigth sliding plate 75 in position
DOMN-1, Fig. 46 is a schematic side-view of the disk |ock nmechanismwth

slidin |l ate 754 n sition DO Fig...47 is.a . top-view of the disk-1Iock
machanigs% with er‘ilgji Eg 15|aats@e-ygevy n‘;fpggi 8?%4@5%??‘“@?’37‘"&8“?@5 ¢ schematic
si de- vi ew ofmechgnish Skith @H&inﬁ‘%ﬁhfé"ﬂﬁmﬁ&iﬁlan%bwm. plate 75 In position

DOM-2. Fig. 49 is a top-view of the 'disk-1ock mechanismw th sliding pl ate
75 in position UPig.3%Fiiy.a 3op-viswa of cthenenticel siagbanisrewarfical htrankfersk- | ock

the. di sk | omeOhRr e PURbE slete 7B B eio8 VT 1" postiion b2 Flg. 52 i
a schematic sidefyg eys Gf o SideHich -dfotk SRRAP M8 Nvétlibd Bendptate 75 1n
position UP-2.
mechanism with sliding plate 75 in position UP-1.
Fig. 34 is a top-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position UP-2.
Fig, 35 is a side-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position UP-2.
Fig, 36 is a top-view of the clamper support mechanism in the disk
receiving state.
Fig. 37 is a schematic side-view of the clamper support mechanism in
the disk receiving state.
Fig. 38 is a top-view of the clamper supi)ort mechanism in the disk
transfer state.
Fig. 39 is a schematic side-view of the clamper support mechanism
1010 in the disk transfer state,
Fig. 40 is a top-view of the clamper support mechanism when optical
mechanism in the up position.
Fig. 41 is a schemstic side-view drawing of clamper support
mechanism when oi)tical mechanism in the up position.
Fig. 42 is a top-view of the clamper support mechanism in the stand-
by state.
Fig. 43 is a schematic side-view of the clamper support mechanism in
the stand-by state,
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Fig.-53 is a top-view of the disk insertion error prevention nechanism
during the disk-receiving state. Fig. 54 is a schematic side-view of the

di sk insertion error prevention nechanismduring the disk-receiving state.
Fig. 55 is a top-view of the disk insertion error preventing nechani sm
while the |l oading plates are opening. Fig. 56 is a schematic side-view of
the disk insertion error preventing nmechanismwhile the | oading plates are
openi ng. 10 Fig. 57 is a schematic side-view of the disk insertion error
preventing nmechanismin. the eject st}te Fig. 58 is a timng chart show ng
the states of the other nechanisns th operate in COﬂJUﬂCtIOﬂ wi th | oadi ng

pl ates 81L, 81R _Fi char Sni 0f the other .
mechani snms t hat g&e%&”‘t ?ﬂa’ﬁfﬂ#‘ s eﬁg&’ﬁsﬁ ; Is—'ing. 60 is a
bl ock di agr ga@f vertidal HansTaNSS B s(fdckglul t Fi g. 61 is a flowhart of the
main routin of systemcontroller. Fig, 62 is a flowhart of JOB LOAD. Fig.

63 is a flowchar Fig#5ioB tepreiew of the desk Ipek meehapisehwith sbifingaBaeBcT. Fig. 65
is a flowh Fig. 66 is a flowhart of JOB EJECT. Fig. 67
is a flowch P°%‘§°‘h@§3\;g Fig. 68 is a flowhart of JOB EJECT. Fig. 69
I's a flowchart- gfg J@lﬁd BeHemdticd sidéRidve of the QidkhRick RéchdfBmSWEK. Fig. 71
Is a flowhart of JCB
sliding plate 75 m posmon DOWN-1,
Fig. 47 is a top-view of the disk-lock mechanism with sliding plate 75
in position DOWN-2.
Fig. 48 is a schematic side-view of the disk-lock mechanism with
sliding plate 75 in position DOWN-2,
Fig. 49 is a top-view of the disk-lock mechanism with shdmg plate 75
in position UP-1,
Fig. 50 is a schematic side-view of the disk-lock mechanism with
sliding plate 75 in position UP-1. '
- Fig. 51 is a top-view of the disk-lock mechanism with sliding plate 75
in position UP-2.
Fig. 52 is a schematic side-view of the disk-lock mechanism with
sliding plate 75 in position UP-2,
Fig. 53 is a top-view of the disk insertion error prevention mechanism
during the disk-receiving state.
Fig. 54 is a schematic side-view of the disk insertion error prevention
mechanism during the disk-receiving state.
Fig. 55 is a top-view of the disk insertion error preventing mechanism
while the loading plates are opening.
Fig. 56 is a schematic side-view of the disk insertion error preventing
mechanism while the loading plates are opening.
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Fig. -72 is a side-view of the drive-side disk guide. Fig. 73 is a flowhart
of an alternative version of JOB EJECT. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS In a preferred enbodi nent of the invention, four
CD-ROVs are stored within a main chassis which al so houses a CD- ROM

changer for selective playback of the stored disks. The entire device
conforns to standard 11 dinensions for conputer peripherals with a 5-1/4
inch half-height formfactor. Referring to Fig. 1, a housing 1000 of a disk
pl ayer conforms to standard dinensionslfor conput er peripherals having a
5-1/4 inch hal f-height formfactor. deging 1000 has outer dinensions, 41.5

nm hei ght x 146 nga Wislth x 209, ept h. i sk player includes a disk
changer t hat stofg]@%ﬁbsraeﬂ’&“\“BW@@r‘géﬁ‘{fE%P%w On CIERS PR CLHB® i s
general |y boxegagRgf intHeejé@Ustatsi des, a | ower panel, and a top cover 3. A

| oadi ng chassis 80 is attached to integral nounting brackets of two sides
of main chassis 9Pigh88 ipadiniop chens shogingnibie tstates| efiibe ofen anechanipms n chassi s

90. Top cov 3 may, he Lt wh t he di, sk is nounted on a front
panel of a %%Yﬁeé%e(lﬂé’gg}é’h&iﬂ’ ?Vﬁ&tqﬂ%‘ﬁﬂgm ggﬂ_ﬁ’a%gron_t panel 1 is
attached to a fropjg, 9995 aftiniig chx shewihgsthe siafdyi oF BP atifer InRBanibhont panel 1
has an insertion aperture IA for receiving and ejecting disk. Insertion

aperture 1A thet opesdte in oapjuactions vibreliding plate B8 its ends. The shape of
oo, SPer Ul AP hAE SRR oK Somtoct frent
of disks are prevEg! 6t if a diowRhnt AF the ehald edliting felstdm contrbllerat i ng a
potential cause of damage to disks during insertion and renoval .

Fig, 62 is a flowchart of JOB LOAD.

Fig. 63 is a flowchart of JOB EJECT.

Fig. 64 is a flowchart of JOB EJECT,

Fig, 65 is a flowchart of JOB EJECT.

Fig. 66 is a flowchart of JOB EJECT.

Fig. 67 is a flowchart of JOB EJECT.

Fig. 68 is a flowchart of JOB EJECT.

Fig. 69 is a flowchart of JOB EJECT.

Fig. 70 is a flowchart of JOB STOCK.

Fig, 71 is a flowohart of JOB STOCK.

Fig. 72 Is a side-view of the drive-side disk guide.

Fig. 73 is a flowchart of an alternative version of JOB EJECT.

DETAJLED DESCRIPTION OF THE PREFERRED EM(BODIMENTS

In & preferred embodiment of the invention, four CD-ROMs are stored
within a8 main chassis which also houses a CD-ROM changer for selective
playback of the stored disks. The entire device conforms to standard
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- -Referring to-Figs. 2-4, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably nmounted on a | ower side of | oading
chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
slidably nmounted on the | ower side of |oading chassis 80 toward a ri ght

si de of housing 1000. L-shaped | oading plates 81L and 81R hang on support
pins 17A and 17B attached to their upper surfaces, respectively. Support
pins 17A and 17B pass through respective transverse gui de grooves 80A and
80B in 12 | oadi ng chassis 80. R ngs 21A and 21B, at ends of support pins
17A and 17B, respectively, prevent squort pins 17A and 17B from sl i ppi ng
out of guide grooves 80A and 80B. Fi xed and drive-side di sk guides 1003 and
1002 at t achdimensloss foe omputar npetiphatals vatiRaafd /8 nch haldihetaht \fgrly t her eby
permtting £ixed and drive-side di sk guides 1003 and 1002, nove
transversel@wéﬁ‘the bottom of | oading chassis 80. Guide rollers 19A and

19B, rotatably nRefahish 90 MPPES a Houkiag eH00f of aadlsloplaybntcesfolthh tand 81R,
travel in guide &rdooves BOA, SOB in | oading chassis 8 e.rollers 19A,

0. Qujde,
19B fit cl ogandar imensioguifaeccgnmaereﬁerwbmlsaminmésl/‘bm‘:hé\aif&ql&l% 19A and

19B insure gccugate gliagn di.n ughout
their res pemcpéngg‘ég?ﬁn?%%%#@% éﬂ%ﬁ%%’{& ?ﬁnsgﬁ]hgagpg%g ﬁ%?‘?"gr t han
support pi ngidi{ & 269 tfidtdep@adhe disd plagerSihbludes g Wiskechangerathapstotéson cl oser
to | oadi ng chassis 80 than | oadin perm tting pl ates 81L

plate 81L, | oadi n'g
and 81R to foweCdagfor sﬁgqsiy@tplméﬂael@gﬁgmw 4001 &ﬁm*lagédmgshﬁl’%t withg1| and 81R
have integr ?&E@%&‘%@&% &%gﬂaggnfw&pbpn lggcﬁﬁ% Shassi¥¥OA0 afiitRles on the

bottom surf@ engages wth racks 810L and 810R.

Wien | oadi ng, pletird Sblintify bfackéts @fatvbysidesi of maingehassis 90 rhatwedeastopn a
direction that forces | oading lpI ate 81R {o 6mf/e an eS]uaI di st nae in the
opposi t e di easer 3omdcghe lower panel of main chassis 90. Top cover 3 may be omitte

when the disk player is mounted on a front panel of a computer (rot shown

in the drawings).

A front panel 1 is attached to a front one of the four sides of main
chassis 90, Front panel 1 has an insertion aperture 1A for receiving and
ejecting disks. Insertion aperture 1A is wider toward its center than at its
ends. The shape of insertion aperture 1A insures that only the edges of disks
contact front panel 1 when disks are inserted and removed. Therefore,
recording surfaces of disks are prevented from contacting front panel 1,
eliminating a potentlal cause of damage to ‘disks during insertion and
removal, '

Referring to Figs. 2-4, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably mounted on & lower side of loading
chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
slidably mounted on the lower side of loading chassis 80 toward a right side
of housing 1000. L-shaped loading plates 81L and 81R hang on support pins
17A and 17B attached to their upper surfaces, respectively. Support pins 17A
and 17B pass through respective transverse guide grooves 80A and 80B in
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| oadi'ng plate 81L. A spring 127 strung between a ring 21B on an upper
portion of support pin 17B of | oading plate 81L and pin 21C on an upper
surface of |oading chassis 80, urges |loading plates 81L and 81R toward each
other. A bent portion of |oading plate 81L forns an integral shutter piece
811 in |l oading plate 81L toward the front of housing 1000. Shutter piece
811 interrupts a |light beam generated, and detected, by an optical sensor
236 on the front end of | oading chassis 80. D sks are supported between
fixed and 13 drive-side disk gui de§41003 and 1002. Thus, the nutual
spacing of fixed and drive-side disk Ui des 1003 and 1002 indicates whet her

that the i JhERESRRRE B0 REigHFIA, waf o ofl, ol SRRl S8 72 R8F i ng and
friction beli7g, l‘ésp%aﬁivel)? gﬁeé:ﬁrﬁpamqixﬁmm aﬁagmlﬁ@mnﬁslsp;gﬁ@louiw which is

out put by optlcal sensor 8goes hi en a 120mm disk is inserted

separating EHdRezraOves B0 andh 808, Fixed éﬂtd Q@YQ'@d‘?LAllS&r&EIdP_Q 10831806 d00hem t o

separate a eri T n i ndi cat es
the pr esencg'hﬁ#}?g%dll's%ab%gf18?‘?‘?1%9&@?)5@"%% &@Zarm]cl!’ SJakb%rcﬁl?/éelg 1 2 %’sk gui de
1002 i ncl udegrmitisg AREd Bhd drivaside dRk @lides 1663 and BO02NHhoRe Infanswfersegt i on
coefficient such as Duracon. A |lower surface of upper disk guide 9 fornms an

upper hal f o the dottam of lnedisgrhessih8Gh gui des the edge of the inserted disk
on the left side [f 9A. .. W th.a sl ppe of 45
degrees, runs |or@ﬁf‘%{"ﬁ%ﬁ331\0%3%1%@?8@¥§§%@%§0w53? %‘ir@ﬁc ?de 9. A
proj ection Q&dis? ktémlpranansilmftrﬂepm%uﬁw s I¥BA esrmiglesom?t upper

1S

surface of the A sl o&sd surface 10A, running | ongi Inally on a

| over di sk ghessis 30 Guideprollers 19A 4598 fifr eleselin grithin guidedgroores 8RAopposi te
that of sl O%@ﬁgiéggaﬁﬁ?%@g}fh RER) 58 1o ik R RduAl HARGentd¢ 184disg OPed

surface 10A
plates 81L and 81R throughout their respectxve ranges of movement. Support

pins 17A are shorter than support pins 17B so that loading plate 81R is
guided at a position closer to loading chassis 80 than loading plate 8IL,
permitting loading plates 81L and 81R to overlap.

Respéctive opposing sides of loading plates 81L and 81R have integral
racks 810L and 810R, A pinion gear 85, which rotates on the bottom surface
of loading chassis 80, engages with racks 810L and 810R, When loading
plate 81L moves laterally, pinion gear 85 rotates in a direction that forces
loading plate BIR to move an equal distance in the opposite direction of
loading plate 81L. A spring 127 strung between a ring 21B on an upper
portion of support pin 17B of loading plate 81L and pin 21C on an upper
surface of loading chassis 80, urges Joading plates 81L and 81R toward each
other.

A bent portion of loading plate 81L forms an integral shutter piece
811 in loading plate 81L toward the front of housing 1000, Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensor 236 on
the front end of loading chassis 80, Disks are supported between fixed and
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surface of the disk edge. A gap of 1.3 nmw dth (H'), between projection 9B
and projection 10B, is slightly wider than the thickness of a disk (1.2 mm
s@ that the disk edge is guided precisely. Referring to Fig. 3, atimng
pulley 15 rotates on a shaft 16 on a forward and of upper disk guide 9.
Shaft 16 projects through the | ower surface of upper disk guide 9. Another
shaft 6 projects upwardly fromthe upper surface of |ower disk guide 10 at
its rear end. Another timng pulley 7 rotates on shaft 6. Atimng belt 14
i s stretched between timng pulleys |$ 14 and 7 to forma loop with a

| ong axis of the | oop being parallel to a direction of transport of disk D.

An inside sut: of: ¢ LA ' | de
surfaces of ldgl P%%ﬁig %ﬂ‘# F@f}gg1§®awg?&g§]hggg‘h§]%a?gé%g;r#d%x%%fons of the
i nsi de surf deige-afdet dixknguiled t1003}, andl 602 druiicatese wthether Shere alsi onllskk o engage
the teeth or serrations of tinyin elt 14, thereh reventinpg, s|ippage of
tining belt S4@P hbthgisb&m-gbm?qﬁ? ﬁgnsaafh?'éyg postanid 50 that ithe 11ght bel t 12,
whi ch engag B ' - 8l Sk ' hg. fixed to

| oadi ng pl aﬁa@f&%gé)ﬁbﬁhg?&%eﬁ#kg%c@g& | E&@%‘?éﬁkge %ﬁ@?@%ﬁ P 1zsxi bl e
timng belt 144ntid20Refearing alsbhto Pigwss, d signat [Ny widdisis otitpls b dptickbl | ow a

non-strai ght course to he rear of the device. Since disk transfer
di St ance. | S SeEPE ARG EES @egbé*)dﬁhecnh@l%ﬂ%tm delsdniered senerating Ystveey 15,

flexure in Bﬁh%ge&ﬁ?ﬁgidneﬁ&mtﬂﬁwﬁ&us- f@&k@ ;{mge,e?gmdcx hend 9 72,

| ower di sk gui S a regulating wa es agal nst tooth
surface 14Braigetlldimy -bi&d2mm.AThis) isignplr Theindicates thevgrebarice of & diskm f | exi ng

i sk gui de-o and Referng dpadenol anth dererian dlk Gl sl st 1o, Wb ch

are formed (o GRR1 ShidD P of A PdsBf HaPfhg a low friction coefficient such as
Duracon, A lower surface of upper disk guide 9 forms an upper haif of a
guide groove 9°, which guides the edge of the inserted disk on the left side
of housing 1000. A sloped surface 9A, with a slope of 45 degrees, runs
Jongitudinally on a lower surface of upper disk guide 9. A projection SB, on
a bottom end of sloped surface 9A, engages the upper surface of the disk
edge. A sloped surface 10A, ranning longitudinally on a lower disk guide 10,
slopes at a 45-degree angle in a direction opposite that of sloped surface 9A.
A projection I0B on an upper end of sloped surface 10A engages a lower
surface of the disk edge. A gap of 1.3 mm width (HI), between projection
9B and projection 10B, is slightly wider than the thickness of a disk (1.2
mm) so that the disk edge iIs guided precisely.

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

- upper surface of lower disk guide 10 at its rear end. Another timing pulley
7 rotates on shaft 6. A timing belt 14 is stretched between timing pulleys 15
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sheets 23 are attached to the top and bottom surfaces of the rear side of
di sk guides 9, 10 in order to prevent danage to disks wthin a stocker 1011
whi ch are close to disk guides 9, 10. Referring nowto Fig. 7, a |oading
pW open/cl ose mechani sm 1004, includes a notor 250 fixedly attached to

mai n chassis 90 on a bracket 180. A wormgear 253 |Is press-fitted to a
rotating shaft of 'drive notor 250. A gear nenber 63 rotates on shaft 91
attached to main chassis 90. Gear 63A on a | ower portion of gear nenber 63,
engages worm gear 253. Plate 86A is fixed to a shaft 88 which fits in a
center hole 91A of shaft 91, allow ng ate 86A 15 to swing. freely. A
gear 82B rotates on a shaft hjngeably interconnecting, p|ates, 86A and 86B.
Ti ming pul | e?‘dli to g‘?’&% ééoqmwg*\&ﬁpn&emaPgﬂWPnéemsa%?%leLm giredion of plate
86B. An inte ' ] ' | ' .af 1 pl nmeshes
wi th both geg%%%oﬁo%?g{ﬁs‘(ﬁ%e‘?ﬁgggﬁ %ﬁrfg#e gggﬁrﬁgnéssﬁgrl‘gﬁ gﬁgﬁggar 82B,

t her eby transmtativhng Quisidei gurfadest of timahg @hllegst ofs 28d t7) gdpcedi2B.

Rotation of gear 82B is further transmtted to tim pul | 15 by a gear
82A that r ot ZTEESPERAIBE POEHANS O ﬁh‘-’p’I"ﬁ@é surfgce @Pﬂggﬂﬂﬂésﬁ&gﬁQHeéear 82B
and a gear 1 tf | (@ I 5. r iy

nmonmentarily %s%@nk?ﬁé@%ﬁ%%ﬁ’gﬁ%g& %@aﬁ#%f&@é pboeﬁg?s'efﬁffﬁiﬁe position
of timng pupleesntity slippagerofigindng lbelt 1U5withrespettr wrsmingspilleysvilShandr i ve- si de

di sk guide 1Q02. Thus, the rotation of nmotor 250 is transmtted to timng
pull ey 15 by’:an extensible transm ssion w thout noving notor 250. Wth such

an extensi bl e trapse SskoR,jat | S I nt of a
bul ky nmotor. In ag‘gﬁ‘?’;h?wﬁ% ﬂg}g/@ngﬁgﬁ&ex eﬁ%ll&g[%ﬁ;?lrﬁg%g lg)sogir{gé/nalﬂggstead of a
novabl e not operimetet, rig fisced 36 loading plate B8R sarthatvihe giree of diskeD detdsetonechani sm
travelling wth Ioa,g' n? plaﬁ? 81L is m,nim zed, magi ng it possible to use
a weaker Sprt% ﬂgﬁ {eot ’B% qb%%gﬂe side, This Wo‘ﬂ.d tend to cause disk D to

follow a non-straight course toward the rear of the device. Since disk transfer

distance is determined based on the displacement of timing pulley 15, flexure
in belt 12 can lead to etrors.

Referring momentarily to Fig. 72, lower disk guide 10 has a regulating
wall 10D that slides against tooth surface 14B of timing belt 14. This
prevents timing belt 14 from flexing inward when disk D is supported by it.
A metal plate 8 is disposed between disk guide 9 and disk guide 10 in to
reinforce disk guides 9 and 10, which are formed from resin. Disk protection
sheets 23 are attached to the top and bottom surfaces of the rear side of disk
guides 9, 10 in order to prevent damage to disks within a stocker 1011 which
are close to disk guides 9, 10.

Referring now to Fig. 7, a loading plate open/close mechanism 1004,
includes a motor 250 fixedly aftached to main chassis 90 on a bracket 180,
A worm gear 253 is press-fitted to a rotating shaft of drive motor 250. A gear
member 63 rotates on shaft 91 attached to main chassis 90. Gear 63A on a
lower portion of gear member 63, engages worm gear 253. Plate 86A is fixed
to a shaft 88 which fits in a center hole 91A of shaft 91, allowing plate 86A
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pl ates 81L and 81R nedially together. Disk insertion is thefeby made easier
and nore responsive. In addition, the pressure load on timng belt 14 and
friction belt 12 is reduced. Optical sensor 232 is attached to a bend in a
bracket 180A attached to bracket 180. A shutter wheel 63B on the upper
portion of gear nenber 63 periodically interrupts a |light beam detected by
optical sensor 232 as gear nenber 63 rotates. Optical sensor 232 generates
a |l oading pul se signal, signal L. PULSE. Because bowi ng of the tim ng belt
14 is prevented as di scussed above, rgpiation of shutter wheel 63B is
correlated in a predeterm ned way wt anenent of disk D. Therefore,

signal L . PULSE can serve as I ndi.c di sk novenent. During
di sk transf & Swiige i ﬁ?&iyse‘xlﬁ%lsgﬁaqmlﬁs oPA. h E%@%s‘mﬁm t of 0.5 mm

of the di skpifect §itn BhESEE! THARGHIRALS robll SPEANS]OhBtrubing b SE al SO

I ndicates t | stance nov oadi ng plate 81L during an eration that
i's descri bedxsbélm ofl p\lateh863 OAarlatermedmtorgzaplSQEermnmig:at esmdﬂ tofl oadi ng

| 81L h 314 f f d-sid
R ok ot de ot 868 meshes T boiPoseap 6L 4n A5 Apbst-pariod, of ghliangnbg (1 Ga ° °°
1002, fixedg \Aﬁ,f&fdc Lap kg tﬁ@a@P@rg?J?ﬁﬁug Aitglonoad @le side of nﬁnasxezsmtdmterl al

haylng alo ion CcO ul de groove 11' 1s forned
| ongi t udi nalgkat 82B. d{mkﬁguoﬂgeatBZBmsg‘mthm' trdnsmutedktoetmiegqmﬂioxulﬁévydru ve-si de

di sk gui de 1002. Cui de groove 11 de ces 1A, 11B, and a

squar e U—sh&;ﬁéEF Ba/b that © tf@“t"ﬁa&m? Li@ﬁ:ﬂ??e °§"'ng%€ ?f\ém 5% ed entry.

Referring n of thingYulley 313, E i s m)unted toward a

front end o |xegA g&éﬁ% E%‘ET"E‘ZB%%% A &I;S%HZ of roove 11Cis 1.5 mm
r

wi de, slightly wm&mngammtmlm ko dhggud& plstee 5 A(HOB M0 gap width
allous the gés%lénsgge(‘fy {11e posi ! d? ?‘mﬁxrlge Ci)' ylS lglml{}lg %hﬂ% 19 moves

transversely with drive-side disk guide 1002, Thus, the rotation of motor 250

is transmitted to timing pulley 15 by an extensible transmission without

o

moving motor 250. With such an extensible transmission, there is no need for
space for movement of a bulky motor. In addition, by having an extensible
transmission instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loading plate S8IL Is
minimized, making it possible to use a weaker spring 127 to urge loading
plates 81L and 81R medially together. Disk insertion is thereby made easier
and more responsive. In addition, the pressure load on timing belt 14 and
friction belt 12 is reduced.

Optical sensor 232 is attached to a bend in a bracket 180A attached
1o bracket 180. A shutter wheel 63B on the upper portion of gear member 63
periodically interrupts a light beam detected by optical sensor 232 as gear
member 63 rotates, Optical sensor 232 generates 4 loading pulse signal, signal
T TULSE. Because bowing of the timing belt 14 is prevented as discussed
above, rotation of shutter wheel 63B is correlated in & predetermined way
with movement of disk D, Therefore, signal L. PULSE can serve as an
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Friction belt 12 is fixed to a flat wall 11D of a belt fixing piece 11F at
the blind end of groove 11C. Friction belt 12 runs the I ength of fixed-side
di sk gui de 1003 except for the front portion over which disk guide 11 E
extends Friction belt 12 has a high friction coefficient to prevent the rim
of the disk fromslipping. Ends 12A of friction belt 12 are w apped around
belt fixing piece 11F and held in place -by a reinforcenent plate 13.

Rei nforcenent plate 13 al so .supports flat wall 11D to prevent it from

bow ng due to the force applied by theggdisk running along friction belt 12.
Referring now to Fig. 13, when no disk is supported between drive- side and

fixed-side 3:5&%&1%' de dif0 mananeklODurinpedibiortedst, ¢ ipitke 1R sipak] s suppor t
pins 17A an ether until they rest against the ends of guide 17

gr ooves 8OAIanHUFiM indivptes t4 wagvemetthiof 0o awnsofdihekdisk dnshe predgshani sm 1001

| oadi ng. pl AFEDOREIALh e i °”Wf@ﬂﬁ&rﬁfc5aea@eﬁ%%%n§@ Hon
espect | vel by @E&ngogxta{eem@td ] bdtathAS tlah 08 BesciBEI SRRRL.T InethipOSI ti ons

are such tha ance\/\l timng belt 14 and friction belt 12,
whi ch are Sloppmmﬁ.doxlwphl@amdmptqsl ﬁmehaa&mg piatd 8 LRhasinsoved2hdi4 withch i s

narrower than a k wth a di 0 n,dis nsfer mechani sm
1001, the positi FENEHREW t‘P gsdﬁgﬁd Ba‘h}‘ ﬁpﬁﬁﬁ‘&uf dltqoﬁ RROTS ect
direction igy &f& ”QdAPYn aﬁvésxma QSRR BO0RD ERed-FiBe divk fARE100Ne M ni mum

di stance, the r out the disk can be ej ected fromthe_disk |nsert|on
openi ng. Hodms'erdisk guideel lnofuarmm amateriah daving ariaye ftidionnenefiasienth

Gi sk noor ¢ bie; oYY 1 oty b epEieBdGRIRT b Bk 3ol {paufifhe @@% *Fo the
35 i RO gd NE g SR s i sapeg W Lo
enough out tstudtcespl 1%l lelB]cdnd dDsxuare U-shaped groove 11C that form a channel
shape with a tapered entry.
Referring now also to Fig. 8, & tapered disk guide 11E is mounted
toward a front end of fixed-side disk guide 1003, A gap H2 of groove 11C
is 1.5 mm wide, slightly wider than the width of guide groove 9° (H1). This
gap width allows the disk edge to be guided precisely without binding,
Friction belt 12 {5 fixed to a flat wall 11D of & belt fixing piece 11F at the
blind end of groove 11C. Friction belt 12 runs the length of fixed-side disk
guide 1003 except for the front portion over which disk guide 11E extends.
Friction belt 12 has a high friction coefficlent to prevent the rim of the disk
from slipping. Ends 12A of friction belt 12 are wrapped around belt fixing
picce 11F and held in place by a reinforcement plate 13. Reinforcement plate
13 also supports flat wall 11D to prevent it from bowing due to the force
applied by the disk running along friction belt 12.
Referring now to Fig, 13, when no disk is supported between drive-
side and fixed~side disk guide 1002 and 1'003. the force of spring 127 pulls
support pins 17A and 17B together until they rest egainst the ends of guide
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of di sk D projects beyond front plate 1. This allows the user to grasp disk
D by placing a finger in the spindle hole Ds and the thunb at edge De of
disk D. When disk Dis inserted into the device via disk insertion opening
la, edge De of the disk first engages with pulley wap portion 14C of
timng belt 14 and guid -11E..As described above, guide 11E is of a rosin
material having a low friction coefficient. Thus, disk edge De slides
against it when the disk Dis inserted, providing for snmooth novenent. The
presence of guide 11E prevents frictiﬁﬁ with timng belt 14 when a disk is
i nserted, thus preventing damage to the timng belt 14. Wen a disk is at

thc insertign Sighl,0n. 5 lgaadi n Srpi: ‘ agai nst
the force o?‘°§§$§ r?QA mﬁ@??#%ﬁ@?fl %g&ma%%§lﬂi§£%§%§ﬁ§§£% reaches
the positionodnéh aadisiel réaeiviey pasitiont(ROSe 1Y 2Ichthevdisn rdcivinge pbsitios, 114mm

di sk | oading i s begun. To pull ijl sk D.inside the dewcI , dlgk ,hiransfer
mechani sm 15@dingoplses i8hlngnged IR, Attachar 1 SHRROKPRS. ﬁléwé‘{} r 17Bn| ess di sk

Dis Insert fici ' L Sk edg ' i disk D wll
ot be dr aviPpepy ot 30ieitd B Gcfen boicOTnbERicq Bosiiodeetl B
general , thguchsthat e ldistims Wil tbtséenDithinigobethid atelirictiobpels U@pwhidhng di sk
spindle hole Derr] and _disk edge W he forefi r,and the thunb of
the right haqwcﬁummfbgﬂt)ﬂ%a?ﬂ?ﬁﬂ ﬁiﬂ@“ijg » lﬁlﬂg’ﬁn&‘r’é’f’qﬁ& 1RIEYS turn

cl ockwi se a e 1 i I i foplt | the left
si de edge D@aa%?: %Fgmggﬁpgﬁfngpyp@g%%gﬁéE)?cr?h&ggeiﬁtllgylwmteﬁ t he
thumb. Oncepetiftidn ttoawhiody thee diskn canmbeOGandfensdnsn abe i eject t disetdiporis, t he

sensation felt by ri ght handed user i uite natural, as the disk is
pul | ed away ﬂsme&@wtﬂm,tmm@a%@n% OMyeF SRS IEUmuU Q‘@“B%kw se

?ri)gggt gfgkagwisﬁ}rﬁ%g }@g{tﬁg%&r@%ﬁ "be Ee6ted dirss fhe s GlscARMNBpéniAg, 1001 has
However, if the minimum distance is made too narrow than necessary, disk
insertion requires excessive force to be applied so that disk insertion is
difficult or at least imparts an unnatural feel to the user. Referring to Fig. 18,
this embodiment sets minimum distance W1 to 112mm, which is precisely
what is required to cause disk D to move far enough out that spindle hole Ds
of disk D projects beyond front plate 1, This allows the user to grasp disk D
by placing & finger in the spindle hole Ds and the thumb at edge De of disk
D.

When disk D is inserted into the device via disk insertion opening la,
edge De of the disk first engages with pulley wrap portion 14C of timing belt
14 and gwide 11E. As described above, guide 11E is of & resin material
having a low friction coefficient. Thus, disk edge De slides against it when
the disk D is inserted, providing for smooth movement. The presence of
guide 11E prevents friction with timing belt 14 when & disk is inserted, thus
preventing damage to the timing belt 14, When a disk is at the insertion
position, loading plates B1L, 81R are forced apart against the force of spring
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inside to support disk D between timng belt 14 and friction belt 12, disk
Dis thereafter reliably noved within the device of the invention

i ndependently of the user. can be transferred in a stable manner. Referring
to Fig. 15, by driving timng belt 14 in a countercl ockw se direction, disk
Dis noved to a stock position (P3) in stocker 1011 after passing a

pl ayback position (P2). Referring to Fig. 18, by driving -timng belt 14
cl ockwi se, disk transfer nechani sm 1001 brings disk D from stock position
(P3), past the playback position (P2),;g¢0 an eject position (P4) at which
di sk D can be renoved by the user. As e eject position (P4) is

approached, oy hani s 1.is ngt halted until . spindle hole
oo of the. & 40" ReRBE LS Ok WBeR Bk D eohed e PR dudlPReee, o7 L
forefinger indistenpd W2 debden e bbles (sehRan diRk 16adint 33t3@%\,@j ect position,
(P4) the distance \l\lli't en belté é4 and belt 12 is _ I9 the sane distance
(112nmm) as the di &Py g@ﬁ?ﬁ&l@t £ devies diskfzansip sveshanfsmatl 005 mavesi ng bel t

12 and fri ctg b we. er e 2 1,0 ' kS noved
beyond t he ptgﬁglp g?‘t%"@ﬁé”&* W#thgﬁf%&’lﬁ%%%sﬁ ?’mq!?-éh%‘BFf‘ 42 begi ns
to wap aroumffigient distaine, disk ddge m@&dllrquFanatcﬁs@ewnnﬁét%@&éa% jechani sm

ain to Fig. 17, drive notor 250 of | oading plate opening/closing

Referring a&tlti . of lp
mechani sm 100his iwoudd gequitsethet wseriito \push ithe digkpin le\gendpl, whe ckerdwilles ti i ng

belt 12 to | rack.re .ate. 134, | { dabl y .cannected to
chassis 90, r@%/?g& ﬂjasg k?t[fntc'gﬂwn%c\yé&t g?ﬁé’qﬁéﬂ edé dsPlude?l?‘oLef Bﬁé’?{’ﬂ ﬂ%ssi s 90,
gui ded on piedge DiSwiththe feefinger Gihe ke hub-bf thelripht hi)Thefrightihanghassi s 90.
A bend 134B OP .the right end Ofng; ack rel ease plate 134, is engageable with
a bend 75E ihelding digk ﬁgnﬁmllzé tends ipctiam iclncliwise: & the forefingen saleases ack

of o motor iR AR g Rl ertof Sel bR 01 Ok T DRI, PO

player, pushing gently with the thumb. Onoce disk transfer mechanism 1001

begins active transport, the sensation felt by & 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.
Once disk transfer mechanism 1001 has moved disk D sufficiently
 inside to support disk D between timing belt 14 and friction belt 12, disk D
is thereafter reliably moved within the device of the invention independently
of the user, can be transferred in a stable manner. Referring to Fig, 15, by
driving timing belt 14 in a counter-clockwise direction, disk D is moved to
a stock position (P3) in stocker 1011 after passing a playback position (P2).
Referring to Fig. 18, by driving timing belt 14 clockwise, disk transfer
mechanism 1001 brings disk D from stock position (P3), past the playback -
position (P2), to an eject position (P4) at which disk D can be removed by
the user. As the eject position (P4) is approached, disk transfer mechanism
1001 is not halted until spindle hole Ds of the disk is beyond front panel 1,
allowing the user to insert a forefinger into spindle hole Ds to remove disk
D. At the eject position, (P4) the distance W1 between belt 14 and belt 12 is
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a clockw se direction. An am 130B of |ever 130 passes through an opening
87[err] in a rack nenber 87 to insert in a groove 134A of plate 134. Lever
130 rotates counterclockw se in response to a novenent of plate 134 the
right of the device. Projections 87A, on the |ower end of rack nenber 87,
insert into a hole (hidden in the drawing) in main chassis 90 such that
rack nmenber 87 is permtted to tilt about its |ower end. A rack 87D on the
upper end of rack nenber 87 is engageable with a gear 15[err] (see Fig.
23), in timng pulley 15 between two gqgher gears 15A and 15B forned in
timng pulley 15. A bend 87B projecting fromrack nenber 87 is pivotably

connected t ; : I} connect ed
in series bg}t‘eaeg%%eléfe%ﬁg% (i%ﬁ‘@b?gﬁg&{ %{?#&%ﬁ% s;l@i%edfr% %:\%/gra'bggeollﬁ%% ates in a
count er - cl ogkWimgdhelict? aad fricthakbeled aiov8 fogdthdrsastthavaeitter bfdiskd of the
devi ce causing rack 87D to approach and, enga 15C, Referring

monent ari | y i BoMee beyand the e pt theend %m@%?gmgm P 4005, rack
nb 87 : /D d di OFF
Genr 15C i n t5RBEhalep 3o Bl PAEY B0 POORSC0 L6 72 (1o be deceri bed

| ater). That is, rack nmenber 87 is controlled as a function of the position
of sliding plate 75, and engages tinng pulley 15 only when sliding plate
75 reaches dogeumtPisre OremingKdosinge Mpoh@Wsm position UP-1 and position UP-2
as shown in fig. 59. Referring now also to Figs. 19 - 22, as sliding plate
75 noves from position DOMN:-2 and position UP-1, bend 75E of plate 75
approaches, but Refearingt ag€ibh emgRige Rewldivé 34Btaf 250avf [bRding Tipiatef or e,
during this time, the pressure fromspring 138 k@g})s, |, at e ﬂ34 %ositioned
to the |eft openipg/glosing meechanism 1004 18 also | rto 1df¢ye PHi'e} €434 rests

N position gl dRES tikeing belt 12 to move disk D. A rack release plats 134 is
slidably connected to chassis 90, so that it can move to the left and right of
main chassis 90, guided on pins 135 inserted in grooves 90H in the front of
main chassis 90. A bend 134B on the right end of rack release plate 134, is
engageable with a bend 75E in a sliding 'plate- 75 (described later). A T-
shaped rack release lever 130 rotates on a shaft 133 projecting from an upper

surface of a motor bracket 180. A spring 138 urges rack release lever 140 in
& clockwise direction. An arm 130B of lever 130 passes through an opening
87C in a rack member 87 to insert in a groove 134A of plate 134, Lever 130
rotates counterclockwise in response 10 a movement of plate 134 the right of
the device.

Projections 87A, on the lower end of rack member 87, insert into a
hole (hidden in the drawing) in main chassis 90 such that rack member 87 is
permitted to tilt about its lower end. A rack 87D on the upper end of rack
member B7 is engageable with a gear 15C (see Fig. 23), in timing pulley 135
between two other gears 15A and 1SB formed in timing pulley 15, A bend
87B projecting from rack member 87 is pivotably connected to arm 130A of
lever 130 by = plate 131 and spring 132 connected i series between bend

—_—
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resting at the left-nost ends of guide grooves 90H. Wth plate 134 in this
position, rack nmenber 87 is disengaged from gear 15C because, rack rel ease
plate 130 is rotated to its clockw se position so that it pushes rack
menber 87 away from gear 15C via plate 131 and spring 132. Once sliding
plate 75 noves beyond position UP-1 to position UP-2, bend 75E engages bend .
134B, noving -and plate 134 to the right of the device. This pushes arm
130B, rotating rack rel ease plate 1-30 counter-clockw se in opposition to
the force of spring 138, pulling on plsate 131 and spring 132 tilting rack
menber 87 to bring rack 87D toward, and into engagenent wth, -gear 15C ( See

Fig. 22). R ri S@nt 1 g. n LqLn e ks in
position UP- a?#%ﬁ%@kp%eg}@fg 1?§??‘8$g?%8%1"3‘g§r‘9‘1‘§@5"1 ﬁﬂgﬁg‘)}gemnt W th
rack 87D, npgie ndnthd SR tsSoWard the Geak i ofi the dRie ddusing fabk §7Dtto This
causes | oadi ng pl ates 81L, 81R to nove between an open position POS. 3

as shown i n dppepach andangage gearrid€ei vi ng position POS. 1, shown in Fig. 13.

The positions of ing 1 Rzar ' hanges in
the state of si g%&%&aﬁ@%ﬁ%&gnh rﬁg&a%g’ g%anﬁg:t%ﬁagg Mé&lskﬁnéi gnal L.

PULSE. Ref erfi¢dhgniem FOQS, rhék nBtber $9<dré icontrded. so3theSradR 87T efgdyes count i ng
10 pul ses of signal L:PULSE aftr signal IN changg)s to "L" when_ | oading

pl ates 81L, (ONY andedisengages CQFF)Pgesr tiSEninrxosponse & fliccrsitings of giding

ti . . i i g ¢ b
iggﬁ{ ?nbOES%ééﬁzéscs&%?& sﬂéﬁ’g‘ﬁkﬂﬁé@h@@%&a{)ﬁ%ﬁ@%ﬁ%ﬁ%} rlgege%%) yposi tion
of | oading ghpdétm Bfithe PddRiotDios lsliding eplater?s, pndi dngages Rbing pulleyetfct ed by

counting 3 pulses of signal L. PULSE once |oading plates 81L, ,81R are
cl osed si gnamly Whea ghidingsplets 75 reaches g Mﬁimﬁﬁgéﬁe Een ﬁ@ﬂaﬁn Fig. 9, an

ol ckup 2, ar RO O A8 e B P 80, B pur At 102, an optical
Referring now also to Figs. 19 - 22, as sliding plate 75 moves from
position DOWN-2 and position UP-1, bend 75E of plate 75 approaches, but
does not yet engage bend 134B of plate 134. Therefore, during this time, the
pressure from spring 138 keeps plate 134 positioned to the left of chassis 90,
held there by lever 130. Thus, plate 134 rests in position with pins 135

testing at the lefi-most ends-of guide grooves $0H. With plate 134 in this

position, rack member 87 is disengaged from gear 15C because, rack release
plate 130 is rotated to its clockwise position so that it pushes rack member
87 away from gear 15C via plate 131 and spring 132. Once sliding plate 75
moves beyond position UP-1 to position UP-2, bend 75E engages bend 134B,
moving and plate 134 to the right of the device. This pushes arm 130B,
rotating rack release plate 130 counter-clockwise in opposition to the force
of spring 138, pulling on plate 131 and spring 132 tilting rack member 87 to
bring rack 87D toward, and into engagement with, gear 15C (See Fig. 22).

Referring fo also to Fig. 29, when sliding plate 75 is in position UP-2
and timing pulley 13 is rotated, gear 15C, in engagement with rack 87D,
moves along rack 87D moving timing gear 15 to the left. This causes loading
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Disk-D is nmounted on turntable 102 and rotated as optical playback of disk
Dis perfornmed. In optical nechani sm 1006, turntable 102 is affixed to a
rotating shaft of main notor 33A. Referring to Fig. 37, its |lower surface
is affixed to gear 37. Gear 37 is connected to gear 36 of sub-notor 33B via
gear 35, which is rotatably. supported on chassis 30. As a result, turntable
102 is rotated by notors 33A and 33B operating together. Miin notor 33A and
auxiliary notor 33B are both enployed to drive turntable 102 during

pl ayback and to drive optical pickup ? and turntable 102 during accessing
and start-up operations described fur Aer bel ow. Two notors are used

because their o t] | comhi pation provides ' filess 22
During di sk Pﬁﬁtﬁﬁgg@k&ﬁﬁg‘{ Bove Rg’ﬁ"r?a B Qe P 033%853%85%; _@u%gr ied with
drive vol taqq' ahd aiSk%ﬁav%r&gg{KQXPmI p’l ého%?ﬁnsmg.f[ fmat auxiliary notor 33B

acts as a |l oad on nmain'no . The l'oad of auxiliary notor 33B
el i mi nates backl &3te pesitiersn ofidoadiog gdates 8%, BAR wrenidetested gusingorthe i on of

turntabl e 102. Advani ageous] y, use .auxil j.ar ory.33B._i tially
driven by rr&‘%PS?Bt‘Br‘f‘%gtA% #%%ﬂiﬁﬂﬂgé’ﬁe‘?"&{l@%ﬁ M*W%@"ﬁ@?@?@gs reduces
the total c T TOTSE SDM r t efertth auxi | i ar
mot or 33B i gfé'n?g a fi rsp-'(ﬁégg?ﬁ)ggo 0 'icsrg'o on, sﬁéﬁ?@sﬁa‘% i ve.di)s'yr't her g
details of tchenting P pidsescofcsignali L d_‘mnb afernslgnah I Nechongesett "Rppl i cant' s
Japanese Pat ent lic tiog geél I Nun%g{e 6@;{&% 90&“?%@%@%&?&*?@ 28,
1994). A ceﬁYﬁ@Pilﬁgﬁ%ipﬁﬂF% L 15'15’]'3«338? o % surface urnt abl e 102
to align anghegedaatich atddcdl dthwhichndisk! B 13 Qlppditedngnbis otacicd by fi xed

i nside centering spindle |OL. M nm_lﬁ.‘ig_%tract a clanper 1009 to clanp
di sk D as desuntitged3bphlses Oﬁmwm?rbdé’l@h, gomihe onvergsde draceivehassi s 30,
novabl ui de gptical pjckup .2 n th incline f:, 25 degrees
rel ati zegt 0 PPPFé‘gFrBﬁtbﬂ% dﬁmﬁﬁladr‘?“e&&& F@lsgofec&tngcg?%?'§%§zp i m)veg

along a radigdfected by counting 3 pulses of signal L . PUL SE once loading plates 81L,
81R are closed signal TN changes to "L".

Optical Mechanism

Referring to Fig. 9, an optical mechanism 1006 includes a chassis 30,
a turntable 102, an optical pickup 2, an optical pickup transfer mechanism 53.
Disk D is mounted on turntable 102 and rotated as optical playback of disk
D is performed, In optical mechanism 1006, turntable 102 is affixed to a
rotating shaft of main motor 33A. Referring to Fig. 37, its lower sutface is
affixed to gear 37. Gear 37 is connected to gear 36 of sub-motor 33B via
gear 35, which is rotatably supported on chassis 30. As a result, turntable 102
is rotated by motors 33A and 33B operating together,

Main mot;)r 33A and auxiliary motor 33B are bots employed to drive
turntable 102 during playback and to drive optical pickup 2 and turntable 102
during accessing and start-up operations described further below. Two motors

are used because their operational combination provides certain benefits.



of disk D by transfer nechani sm 53 which includes a feed notor 34,

decel eration gears 51, 52, 54, and a rack 50. Optical sensors 230A, 230B
detect rotation of a shutter 55, connected to gear 51. This allows the

di spl acenent of optical pickup to be detected. Support of the optical
mechani sm Referring to Figs. 9, and 24-27 | ower danpers 41, fitted into
attachnment hol es 30S on chassis 30, vibrationally isolate chassis 30 with
optical nmechanism 1006, froma base 40. A respective spring 42, between
each | ower danper 41 and base 40, supperts the weight of chassis 30. 23
Fasteners 43 insert through upper danggrs 44 on the upper surface of danper

mechant sm 100k Bl batky RSt b el chale? an8 o Rtk RAETS 5010 a
base 40 fropybivellagiPht £aktio BFaPARIXAAAIYOR3is6 thithakitiusemyidaraBi sveal | y

i sol at ed, Danper | ook nmechani sm 1007 includes, a Y- shaped | ock plate 64
with pins 6aCaposd ontmaig motoh IXds Thenead nfravxidisry motes ﬁﬂtehnmnatm o gui de

grooves 40D, on.base 40 ermltti | ook . I limted
range and di"P@E‘,ﬁ%oS‘?Fst‘?q ﬁ’@ﬂ’eg’ﬁeﬁﬁ%éé%Pgﬁl@é&gg@?r&ﬁm@g@%@eIlggk pl ate 65
al so has a pidyafafeoly?] mhﬁdégadxim!mstokca@@riﬁy&rﬁ@ drivBgtbyf ik i nto a
gui de groove 40E on base 40, permtting |ock plate 65 to nove along a
linmted patmaes 334d sopackenit ggnereted ansliarynmatps 3R reduges deatetAld 64B of

| ock plate 64 sg thr h.hal es 4 408, . i si de of
base 40, anﬁ“ﬁ’?@eﬁ?wgﬂﬁgg I%FégﬁgﬁAqﬁﬁ%?%ﬁB%%rlgé‘%égttalg’g}el%, &PE% g'{}tgd on a
right side ¢f 1¢h#&esticrdaappRigmaiesrs Hontdigigalide OFwtiee UetpilabPthe maesses
through a hole 40C | ocated on a | eft side of base 40, and ingerts into hole
30C (not vi drive ecirouitricgn be Hiound i izi thee prosept gpplicant'y 7Japanesp Batents sini | ar

to hol es 304 and. G0BschARNRSCE %04 1Y (b DeRlnbhons 1904P- Lock plates 64

and 65 are _
A centering spindle 101 projects from a top surface of tumtable 102

to align and center disk D with turntable 102. A magnet 105 is affixed inside
centering spindle 101. Magnet 105 attract a clamper 1009 to clamp disk D as
described below. Guide rods 31, 38, which affixed to chassis 30, movably
guide optical pickup 2 along a path inclined at angle of 25 degrees relative
to the front end of main chassis 90, Optical pickup 2 is moved along a radius
of disk D by transfer mechanism 53 which includes a feed motor 34,
deceleration gears 51, 52, 54, and a rack 50. Optical sensors 230A, 230B
detect rotation of a shutter 55, comnected to gear 51. This allows the
displacement of optical pickup to be detected.

Support of the optical mechanism

Referring to Figs. 9, and 24-27 lower dampers 41, fitted into
attachment holes 30S on chassis 30, vibrationslly isolate chassis 30 with
optical mechanism 1006, from a base 40. A respective spring 42, betwesn
each lower damper 41 and base 40, supports the weight of chassis 30.
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I nt erconnected by connecting plate 66, which rotates on a shaft 67
projecting upwardly from base 40. A conpression spring 68 is inserted

bet ween base 40 and | ock plate 64, urging |ock plate 64 toward the right
side of base 40. Thus, lock plates 64 and 65 nove in opposite directions
against, and wth, the force of conpression spring 68. A notch 66A on an
end of connecting plate 66 passes though an opening 40F In base 40. A
sliding . plate 75 (described | ater) engages notch 66A to control the
angul ar position of connecting plate 2§. As visible in Fig 9, holes 30A -
30C are have curved upper and | ower edges. Also apparent fromFig. 9 is

t hat engage ' : ar ointed wth a portion at
t he base of @%&#%3?#@%%?@%?’8‘2@%%&%ﬁgltg%gwggﬂ%cﬁepqaﬂﬁ%en
engagenent WilpsasSidg thiohBh lower Gindpend 41 a6 lcophert ¢o Bdkeadnd | ock plate 65 pass
t hrough hol es 40A, ,40B, and 40C and insert into hales 30A, 30B, and 30C

engagenent tips 4 dampergJock mechanisra 190 nectvply docksiopticalymeshanism al i gnnent
wi th hol es - : f - | t.en force
engagenent Eo’.@g% 0&31%&%1%.3% Z@%P%Qt%d;?ﬂggﬁt\@gé_h Fﬁééa%’gdl:{\%c:h%'}#&bsogér)rl%ngi ng for
an upper howtlrowisalvitrdtdenally iselefedhDmpéOibok 48hardOf 1007 fclivdes tai ¥al | y

aligned with respect to a respective one of engagenent tips 64A, 64B, and
65A and a r &apedtlogle plate 64rwith pins G\ prajestingafiemaitrdoge yurfhes: Rime 1 at of

the b f : ' 6, ' i nst
the hort zontar i fle GHACRESHREL abDR BisE 0 SBeimidE 1R bk o B3GR 205" 00
base 40 is aveaa fimited yargdei apdatirectioh defsedetof giide gfoases 40I30A JNhepedn! y does

this arrang nt, secure osiitive vertical_ position of the tips with
respect to ms@ﬂ@ %;6150 Apin 658, prajectingzemdislowern surface, B ditor ¢ he
correspondi g

within the ¢Corr 2@‘6@%5@3@%@2&‘0@‘%2@&@%&@ %81(‘:.%1%1?%%%62\%%%@ lal>/i SL:rgz'?d
of a limited path defined by guide groove 40E. Engagement tips 64A and 64B
of lock plate 64 pass through holes 40A and 40B, located on a right side of
base 40, and insert into holes 30A and 30B, respectively, located on a right
side of chassis 30, Engagement tip 65A of lock plate 65 passes through a
hole 40C located on & left side of base 40, and inserts into hole 30C (not
visible in Fig. 9 but visible in Figs. 24-27.), which is similar to holes 30A
and 30B, located on a left side of chassis 30. Lock plates 64 and 65 are
interconnected by connecting plate 66, which rotates on a shaft 67 projecting
upwardly from base 40, A compression spring 68 is inserted between base 40
and lock plate 64, urging lock plate 64 toward the right side of base 40.
Thus, lock plates 64 and 65 move in opposite directions against, and with, the
force of compression spring 68. A notch 66A on an end of connecting plate
66 passes though an bpening 40F in base 40. A sliding . plate 75 (described
later) engages notch 66A to control the angular position of connecting plate
66.
As visible in Fig 9, holes 30A. - 30C are have curved upper and lower
edges. Also apparent from Fig, 9 is that engagement tips 64A, 64B and 65A
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engagenent tips 64A, 64B, and 65A serves to horizontally align chassis 30
and base 40 because the horizontal width of holes 40A, 40B, 40Cis nearly
the sane as the width of the base of the respective one of engagement tips
64A, 64B, and 65A which insures they are precisely aligned in the holes
40A, 40B, 40C. Referring now also to Fig. 66, danper |ock mechani sm 1007 is
| ocked and unl ocked in response to the posi.tion of sliding plate 75. An
edge 75B" of sliding plate. 75 is at a substantial distance froma notch 66A
of connecting plate 66 when sliding p?ate 75 is between position DOAN-2 and
position UP-1. Thus, while sliding pl&ate 75 is between position DOMN-2 and

UP-1, | ock pl dt h h 1000
by the - 287 BretdowRE o prig o Hedie o8 CRE pOPE i MolreSh Haholf oo o
64B, and 65Apjani Qoﬂolﬁ%%%aéﬁ&@ftx wlam%dmmmﬁme@mpu cal :

mechani sm 1006, on chassi s | ocked tQ hase 40. When sliding plate

75 i s novedand flﬂﬁkﬁdgﬁetﬁsopﬁsbﬂ“&uﬁlbh?ié%ﬁﬁﬂo‘wﬁdmﬁ 406cgd Insegpntehglayes not ch

compr essi on 308 g o Bog Sl Beil bR BHRC S4BT SpA A Bls SORUBET 0 i e
of housing 338Ky aichf digkmiehivith Holds BoAr A30¢)ahe si@he of holes 30ARAGE ng 1000,
causi ng engagerrent ti ps 64A, 64B, and 65A to di sengage from hol es 40A-40C

of base 40 asnawmi&fosmengaswmfnmﬁ%.GA&@SAr@stbe@@ntvreﬂp addifies, f reed, in

Ganper s 41 harGBbinEtor TSR ARLRAP e BLARL AR Wi opoc b By | o7

Referring tQeftically dlignéd Iwifhi regsehad asre3ptofiée bne oﬁaﬁgageinenteﬁbsafm;m 1006,
rai ses and | owers optical —nmechani sm 1006 bet ween an u pos ﬁllﬂj‘on for playing

back a di sk 6#B( 8ad6 gand@lrﬁsmavwamﬁ holes 3040

flat of the base of each of engagement tips 64A, 64B, and 65A is pressed
against the horizontal edge of the respective one of each hole 40A, 40B, and
40C base 40 is also firmly aligned with respect to chassis 30, Not only does
this arrangement secure a positive vertical position of the tips with respect to
chassis 30, because of the curved shape of the edge of the corresponding one
of holes 30A - 30C, each tip is also horizontally aligned within the
corresponding one of holes 30A - 30C. The horizontal alignment of
engagement tips 64A, 64B, and 65A serves to horizontally align chassis 30
and base 40 because the horizontal width of holes 40A, 40B, 40C is nearly
the same as the width of the base of the respective one of engagement tips
64A, 64B, and 65A which insures they are precisely aligned in the holes
40A, 40B, 40C,

Referring now also to Fig. 66 damper lock mechanism 1007 is locked
and unlocked in response to the position of sliding plate 75, An edge 75B”
of sliding plate 75 is at a substantial distance from a notch 66A of connecting
platc 66 when sliding plate 75 is between position DOWN-2 and position
UP-1. Thus, while sliding plate 75 is between position DOWN-2 and UP-1,
lock plates 64 and 63 are urged toward the tight side of housing 1000 by the
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mechani smis recessed bel ow the di sk when the disk D in the playback
position (see Fig. 39). Lift nmechanism 1008 noves sliding plate 75, which
is slidably connected to main chassis 90, in left and right directions.
Sliding plate 75 is guided in its novenent by slots 75H on the bottom of
sliding plate 75 which are |ocated by shafts 136A-136C threaded into
chassis 90. Drive notor 251 is affixed chassis 90 wit a bracket 181. A worm
gear 254 is press-fitted to rotating shaft 251A of drive notor 251. Cear
menber 184 is rotatably supported by §Eaft 92, and a gear 184A on the upper
portion of gear nenber 184 engages wt morn1gear 254. A gear 184B on the

| ower porti ar 4 4 0 Ygsauppor ted by
26 chassis 3§ @éq%pmﬂgﬁfﬁgngarﬁlg qsdt\é&gé née%%’?%‘g Z"‘E‘Sa‘sg%s wi th rack
75F of the ghiochdies PoA-30C0E5EHAgsEs B0 dThig oﬁdts@i ept?é'al techmien HO06zemt al | y.

Base 40, which elastically supports opt.i cal ch;nl sm 1006, 4?‘3@%| ded, so

that it can ohassis 3t nbe desked teybaghAfle Whearlidingamale A3ipmoks

hor i zont al | PORESM BERSE SoPRHR”TFo2, MR fer Be s Boell MATHIRR, ong 75

in sliding phah&tihb, laftble%fbo(mﬁﬁakbdkvaw afganﬁt ﬂﬁvmﬁceweom x?e‘iﬁon Gptiig i nt o bends
75A and 75B on sli ‘El ate 75) and in a steel 1?@5:' fl ate 48 attached
§ Bvsinga

to base 40. @Leekgla&aé is thepeby HMBd tmé[ﬂ'é the lefhgdeo Whuandind a ranp
in their sh C I y fromthe
| ef t tomrdqgﬁépr}%gﬁ {‘Rﬁ"i‘%g‘%@nﬁ‘% &kﬁ%g&&?élgﬁgéﬁ?&%ﬁgéﬁgos %i on until
a certain pwm4al, 648, ahd mmtngaée $tont holgs 0AL40CT bf baserdd arnd helgs ns to be
lifted and then remin upper, posjtion for, af rt i nterval of
moverent of 394 didRG ¢ ‘#‘5’%513738 @'Vé}'a{rhu&l@e? ”él?gii gﬁ{%ﬂ/\%}i‘tﬁ%ase 40 to
make assenbly. SR 1006 is elastically supported by lower dampers 41 and upper

dampers 44,

Lift Mechanism for Optical Mechanism

Referring to Fig. 10, a lift mechanism 1008 for optical mechanism
1006, raises and lowers optical mechanism 1006 between an up position for
playing back a disk D (see Fig. 41) and a down position where the optical
mechanism is recessed below the disk when the disk D in the playback
position (see Fig. 39). Lift mechanism 1008 moves sliding plate 75, which
is slidably connected to main chassis 90, in left and right ditections, Sliding
plate 75 is guided in its movement by slots 75H on the bottom of sliding
plate 75 which are located by shafts 136A-136C threaded into chassis 0.
Drive motor 251 is affixed chassis 90 with a bracket 181. A worm gear 254
is press-fitted to rotating shaft 25{1A of drive motor 25. Gear member 184
is rotatably supported by shaft 92, and a gear 184A on the upper portion of
gear member 184 engages with worm gear 254, A gear 184B on the lower
portion of gear member 184 drives gears 71.74, rotatably supported by
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Referring to Figs. 28-35 the lifting of base 40 by sliding plate 75 is
explained in further detail below The raising and | owering of base 40 is
described with reference to the raising and | owering of pins 45A and 45B by
way of guide grooves 75A" and 75B' . However, the discussion also applies to
pin 47 and gui de groove 48" al though guide groove 48 is lifted by pin 47
rat her than the other way around as with pins 45A and 45B and gui de grooves
75A" and 75B' . Pins 45A and 45B of base 40 are gui ded by hori zontal
portions 01 of | ower guide grooves 75A, and 75B' during the novenent of
sliding plate 75 between position 2 (see Fig. 28, Fig. 29) and

it 1, Fi 30 Q0. .31).. B 40,,1 . €. ' | hani
006, 1 ormm riLndss 36,&tR 44 St 34 Bivef Slitac iy TR0, cofiee® Wil TRk 75 55" °
recessed be'%elisﬁaingpmetdaeslﬂé @Maaaglgamwsttb%mewmoﬁiaugl ng plate 75 noves

bet ween position Sition UP-1 (see Fi ig. 33), a sloping

portion 02 of theBasaiddewhicd: lwlympmthgpf%mmhb@ 004nis midedes to nove
t | h 1006 t [l t t

oSt 11 on P80 WAL FOh vpans dounl % ghidf, b uPAR YIS, BRER 48P 10N

of the upperchagidenmr aaye 4A1iisleqp bﬂ&i @BananQSBhepr@ﬁHﬂ@

mechani smrenmain in the up p03|t| n (Fig Lfor di sk Referring
P!

to Fig. 41, homzomtallmfrqmshasa 40, mﬂt‘i-'heprOJm izontedly sfrom ﬁageltdh'éSQ,ane hei ght
as the | ower, srfac k D.i,n.the back as pn on t per
surface of t‘Brs #‘%’Hﬁg dFHﬁg&i@ 8%%97198% Ré@ (“t“g%tgn?epﬁed up as
in a tray-tyga ghe VSB'%Q{&%H&M)?S&%&% dategbel tFaRIePsIate td0MMbed | | di Ng

plate 75, a shutter Is affixed to the upper surface of gear
menber 184. tRkdase #Bnal di spl acement is detected by optical sensor 233 fixed

b k 181. I 1 233 | Lygli I
cignal (P . PULSEISF ol TBACTRe AT 48 FilveDRibRleR BIEH Rl 07 P L 7S

their shapes such that when sliding plate 75 moves horizontally from the left

;.A

toward the right, base 40 initially stays in a lowered position until a certain
point in the movement of sliding plate 75 where it begins to be lifted and
then remains at an upper position for a further interval of movement of
sliding plate 75. Guide plate 48 is disposed toward base 40 to make assembly
easier, '

Referring to Figs. 28-35 the lifting of base 40 by sliding plate 75 is
explained in further detail below. The raising and lowering of base 40 is
described with reference to the raising and loweting of pins 45A and 45B by
way of guide grooves 75A’ and 75B'. However, the discussion also applies
to pin 47 and gulde groove 48’ although guide groove 48’ is lifted by pin 47
rather than the other way sround as with pins 45A and 45B and guide
grooves 75A’ and 75B°, Pins 45A and 45B of base 40 are guided by
horizontal portions Gl of lower guide grooves 75A' and 75B° during the
movement of sliding plate 75 between position DOWN-2 (see Fig. 28, Fig.
29) and position DOWN-1 (see Fig. 30, Fig. 31). Base 40, i.e. optical
mechanism 1006, remains in the down position (see Fig. 39), where it is
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i ndicates approximately 0.231mm of notion by sliding plate 75. A shutter

pi ece 750 is forned by a bend on sliding plate 75, and optical sensor 237
on chassis 90 detects the shutter piece 750 Is to indicate a reference

poi nt. Sensor 237 generates a sliding plate reference position signal (P
REF). Referring to Fig. 59, when sliding plate 75 noves slightly upward
fromposition DOMN-1, the signal changes to "L". Thus the positions of
sliding plate 75 are detected by counting the nunber of pulses in signal P
. PULSE after the change in state of gygnal P.REF. Referring to Fig. 59,
position DOMWN-1 is detected by noving sliding plate 75 In the DOMN

di rection, Pg&gﬁﬁée@gghisﬁn Bthe Iaipaﬁﬁsﬂﬂ'wnwﬂmn@pnaw Tmplsge pul ses

i n signal sition detected in a simlar fashion,
except that b2Gvesnl pesiticty DQWIN eand Positivh dIPUP(se Figi 32ddtecB® wy novi ng

sliding platg 75 in.th P.direciion,. chanpgi L gnal to "L" then
cpu.n]ti ngf27;6 B%Eorfipgfﬁ%j’e%ﬁﬁg e.i&?l‘sﬁ?la%o@ﬁi’ ?%‘ﬂ 45BP ﬁg%%s[ edina
simlar fas i - Gt @€ sl e{& ring again .
to Fig. 2 andﬂgvgg@%a%:f%.%n%, a]mc?l 2‘%%%?“?009 cl arrpss1 cril?s @fg to a turntable .

102. J anpebeth@0f posifierdiP-2 midappsitiondIB-21 (Hig. 34 figedi)c horizendall 11, a
clanp top 115, 6 and_a ¢l a sheet, 103. A ferro-, net i ate 11 (eg., of
iron) is at Pade@o°7§ﬂ§o PREF B E’Ef’éwﬁfgué‘{eérﬁiﬁﬁgé‘s diﬁgébﬁlb%él%cte a nmagnet
105 on turn Hest . R Hagkadhesi vel y
attached toh@%gﬁ@%ﬁ%@%@ﬂiﬁ?ﬁ% gkﬁ%@f&ﬁ f?)ﬁ gi\fe??@%larmge to the
t op surf ace Referring Ko[FigChaine theSup position/mpticali meslmaisar 100§ is ot thegs. 2 and

RO AT T A S
Its perinet GhnerSRifabe bl thintedld 102 TIRA! thef diledoes not have to be lifted up
as in a tray-type disk player. In ordet to detect the positioh of sliding
plate 75, a shutter member 58 is affixed to the upper surface of gear member
184. Rotational displacement is detected by optical sensor 233 fixed on
bracket 181, Optical sensor 233 genetates a sliding plate motion pulse signal
(F.PULSE). In this embodiment, P, PULSE is set so that one pulse
indicates approximately 0.231mm of motion by sliding plate 75. A shutter
picce 75G is formed by & bend on sliding plate 75, and opticel sensor 237 on
chassis 90 detects the shutter piece 75G is to indicate a reference point.
Sensor 237 generates & sliding plate reference position signal (P, REF)..
Referring to Fig. 59, when sliding plate 75 moves slightly npward from
position DOWN-1, the signal changes to "L",
Thus the poﬁtions of 'sliding plate 75 are detected by counting the
number of pulses in signal P . PULSE after the change in state of signal
P.REF. Referring to Fig. 59, position DOWN-1 is detected by moving
sliding plate 75 in the DOWN direction, until signal P REF changes to "H',
then counting three pulses in signal P, PULSE. Position DOWN-2 is
detected in a similar fashion, except that 20 pulses are counted. Position UP-1
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to cl anper base 100. A clanping sheet of conpressed urethane is adhesively
bonded to the outer perineter of the bottom surface of clanper base 100 to
protect disk surfaces from danage. Turntable 102 has a magnet 105 which is
positioned to attract ferromagnetic plate 111 . A clanper support mechani sm
1010 hol ds cl anper 1009 slightly (0.3 mm) above disk D when disk Dis in

t he pl ayback position. Respective pins 78, 78, projecting upwardly fromthe
upper surface of |oading plates 81L and SIR pass through gui de groove 80D
of | oading chassis 80 and insert into 29 gui de grooves 77B and 77B of

cl anper hol der 77L, 77R. Respective p?%jections 77C, 77C, projecting

downwardly fr cl er hol der.s 77L ./ hr.ou and are gui ded by,
respective %ﬁ@g"tﬁfﬁv@gv@&@d‘%@%‘& 'zso@dpﬁgagf%&ti%ﬁg ?mgﬁ’i%uss,{ anper

hol ders 77LF TREF{L 1" @fent QBN w;&alsea%xﬁls@gm W IPULEDersition | oadi ng
chassis 80. C anper holders 77L,  77R have respective supports 77A, 77A on

respective &2 inkdeichteldoa similar fashion, eswphdiat 45 polses amaceunded haped to
clanp and support flange 115A of cl anper 1009 when supports 77A, 77A are
brought together. Support 77A has a V- shaped cross section. A spring 128
urges cl arrpgra,g}qg,ders 77L and 77R together to snugly enbrace flange 115A

Fl ange 115A fit's precisely in supports 77A, 77A in a definite position when
supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange

115A at a precis rtical. poskdt i [ Cl above
di sk D. d amper 3?5%5*‘5 céﬁlfiéh?%ﬁ%ﬁguﬁ%ﬁtwﬂaﬁgmgg‘ga s{/n: disk D
responsi vel WigkODNRY & afitailé 1002 dldiapde! F009simddes adcidberabadeol 0)we. Wien

| oadi ng pl ates 81L and 81R are noved between a disk receiving position

(shown | n Fimpgnetds plate B, selamti d0p Suppend melemp sheet AORhiAHePsk D i s

Sopported belgRec blal 191768 of fof'R difablidd’ 8" Btidm irrh6F Rakiper 95 38,
base 100 opposite a8 magnet 105 on turntable 102. Clamp sheet 103 of
compressed urethane is adhesively attached to a disk engagemexit surface of

clamper to prevent damage to the top surface of disk D,
Clamper Support Mechanism

Referring to Figs. 2 and 36-44, a clamp support 113 has a flange
115A top and a shaft 115B which passes through an opening 80G in loading
chassis 80, Flange 115A tapers at its perimeter. Shaft 115B is insertably fixed
to clamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the outer perimeter of the bottom surface of clamper base 100 to
protect disk surfaces from damage, Turntable 102 has a magnet 105 which
is positioned to attract ferromagnetic plate 111,

A clamper support mechenism 1010 holds clamper 1009 slightly (0.3
mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 81L and
81R, pass through guide groove 80D of loading chassis 80 and insert into
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and 40, 41 - Figs. 38, 39 and 40, 41 differ only in that position of the
disk in the horizontal direction.), pins 78, 78, on |loading plates 81L and
81R, travel in guide grooves 77B, 77B of clanper holders 77L, 77R w t hout
affecting clanper holders 77L and 77R. The force of spring 128 brings

cl anper holders 77L, 77R together causing supports 77A, 77A to hold cl anper
1009 0.3 nmm above disk D when disk Dis in the playback position. Referring
now al so.to Figs. 42-43, optical nechanism 1006 is raised to the up
position. Next, |oading plates 81L an% 81 R are separated (an open
position, shown in Figs. 42 and 43). o t he open position, respective pins

Gut de gr oovaiiR BIoovER LT a T1Bc PR RIBRPHoPIRS Tex TR ROFCSHME | agai nst
1A G amp@rEiE8, 10, TI6, pro g WIS ol ciahfly 11 F9RS ' an0e

cl anpi ng di §ERDpbsst theonghs end asebgradedORy, arspectivnpeide fo@es ROBEJS0E ofl at es 81L

roved to 1 dounie hashs:s0r ik siackit holdereHo Rz e Fep e mevedh B dnd down
shen 11 hagaEo, e PLGMEK Bhd M ST 1, 0Bl L U1

posi tion, clanper gnet and rests on centering
cone 101 of respectivebbuppbdid, 754, FRAwWn irespBctive 4rds Whfchr facecpath dtheggs. 2 and

50, a shutter piec 71 . on danper hol der ,77L indicates clanp errors the
out er perir‘r&“ﬂ&%‘?{gihﬁﬂc# iyciamp; and %RE%&B“MH’%"@B‘FW@&T sensor
234, on | oadj ' nrdeheat S, t | ol R?%hu-y MaRiaege 77L' .
Opt i cal senggpgfg%ﬂas??g?g?ggﬂét??%a Frys&lﬁg?%é%%?'egﬁ st p-{)&;ihtalpgﬁgdet ection
si gnal ( QUTkshapetclross sedtion. DA giprihgVEIR tirgeb edlarapsrpholders 774, add /7R e tightly

hel d t th d fl 115A and af I I wh ts 77A,
7(73 A ar ggﬁnvggegi;gh%_ snug?}rr] Sembrace arzlxge *hsA. lgl\avngee%%A(hzs _pre?:lnselsyu? orts

supports 77A, 77A in a definite position when supports 77A, 77A are brought
together. Thus, supports 77A, 77A hold flange 115A at a precise vertical
position keeping clamper 1009 at 0.3 mm above disk D.

Clamper support mechanism 1010 supports clamper 1009 above disk
D responsively to movement of loading plates 81L and 81R as follows. When
loading plates 81L and 81R are moved between a disk réceiving position
(shown in Figs. 36 and 37) and disk support position in which disk D is
supported between timing belt 12 and friction belt 14 (shown in Figs. 38, 39
and 40, 41 - Figs. 38, 39 and 40, 41 differ only in that position of the disk
in the horizontal direction.), pins 78, 78, on loading plates 8IL and 81R,
travel in guide grooves 77B, 77B of clamper holders 77L, 77R without
affecting clamper holders 77L a.n'd 77R. The force of spring 128 brings
clamper holders 77L, 77R together causing supports 77A, 77A to hold
vlamper 1009 0.3 mm above disk D when disk D is in the playback position.

Referring now also to Figs, 42-43, optical mechanisim 1006 is raised
to the up position. Next, loading plates 81L and 81R are separated (an open
position, shown in Figs. 42 and 43). In the open position, respective pins 78,

—_———
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Stocker Referring to Fig. 11, a stocker 1011 is generally defined by a top
plate 151, a base plate 154, and a stocker body 150. Stocker plates

152A- 152D are insertably affixed In respective slits of stocker body 150.
Sheets 153, of the non-woven cloth, the sanme used as a case lining to
protect floppy disks, are adhesively bonded to top and bottom surfaces of
st ocker plates 152A-152D and top plate 151. Sheets 153 are fol ded and

wr apped around forward ends of stocker plates 152A-152D and top plate. 151.
St ocker 1011 renovably 31 supportsapﬁ total of four disks (not shown in
the draw ng) at a pitch of 3 nm bet top plate 151 and stocker plate
152D. A first stored disk is inserted between to Late&éfl and, st ocker
plate 152A Thoscleading splates Fld B4R PSP BT 18 ofBHdSs 152A and
152B. A thi 2Be=and 152C. A
fourth storé%og% zﬁl ﬁ?oﬁ%d@%?\i/\%gn sioo e? aétl(ZZRl g{é%gﬁ%&l%SD Sheet s
153 provi defogsesbf sptingg]128 ATHinvarses supportal77dy, a?Q'A wrrdlenseoflatge hiddve to

protect disks D during insertion.into th ces S pI at es
152A- D.  TheClamsr 4§09 & then stteag} @aeﬂaseﬁbioig %@%ﬁ%l"ﬁ’&’@’éﬂ -15D i's
slightly w { |l oY &ﬁ@g [ of stocker
pl a?es XSZABS;%agéﬁam\?\#%?% ra%ergen%]‘xtl ullgjrw?ré t he gﬁm@l Bk diaﬁsﬂg?flﬂrgn disk d

fol | ows WDVBMghmtoOthambenlposnions(&’(ﬁlS{é)r emmﬁcrtdadt desémtx imovedtan t he
di anmeter of disk d. This insures tcge It 1€ and r|ct n belt 12

can engage tepask; posilipnoso tat the §pﬁﬂ out of the
st ocker 101&?#@\1? hﬁﬁ& Jﬁ_éozkslp rI?Jl.«Sa 5'689& Hﬂ"fﬁin@ﬂb‘l’e flOQfIhnEﬁb mp: héﬁiﬁd}rﬁ, 9, is

inserted in aring de stocker 1011 along a vertical path of
novenent . I\blhmpéﬁ%w %ﬂl&tﬁtedlto ﬂﬁgnetl K5 anidi eastsi on cenéeringasangd0ledfgage screws

167L, 167R that rotate o 1 5L 165R, respectively, projectin
oty T hiitable (3, 5a Shown In Fig. p y, proj g

Referring to Flgs 2 and 50, a shutter piece 77L’ on clampcr holder

771 indicates clamp errors the outer perimeter position of loading plates 81L

“and 8IR. An optical sensor 234, on loading chassis 80, detects the position

of shutter piece 77L'. Optical sensor 234 generates a loading plate outermost

position detection signal (OUT) which is at a high level H when supports

77A, 77A are tightly held together around flange 115A and at a Jow level (L)
when supports 77A, 77A are moved apart.

Stocker

Referring to Fig, 11, a stocker 1011 is generally defined by a top plate
151, a base plate 154, and a stocker body 150. Stocker plates 152A-152D are
insertably affixed in respective slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect floppy disks, are
adhesively bonded to top and bottom surfaces of stocker plates 152A-152D
and top plate 151, Sheets 153 are folded and wrapped around forward ends
of stocker plates 152A-152D and top plate 151. Stocker 1011 removably
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frommain chassis 90. Thus, rotation of screws 167L, 167R noves stocker
1011 vertically. A stocker vertical transfer nechani sm 1012, |ocated bel ow
stocker 1011, drive screws-167R, 167L. A notor 252, supported by bracket
182 on main chassis 90, has a rotating shaft with a press-fitted worm gear
62. A gear nenber 169, rotatably. supported by shaft 170, has a gear 169A,
on an upper portion thereof, that nmeshes with worm gear 62. A gear 169B on
a |lower portion of gear nenber 169 neshes with a gear 167A attached to
screw 167L. Gear 167A neshes with a g%gr 168L. Gear 168L neshes with a gear
166 which in turn neshes with a gear 8R  Cear 168R neshes with 32 a

167A att d R t at. 167R d
JeoL Fower o BSHRE 1Sl 8F B A (ot AENELATE BtdbbE R o B &5 s TooR and
167L raises m@éﬁefoplﬁ&tb 15A ddUstbeker pﬁréosesm 78 firgtt 4188 SR 19 isdastby

proj ecting upwar I?/ rom nmai n chassis 90. Shutter nenber 173 has a gear
op

173A, on |tsbemmr (platadd] antiatockersplaie 12Ah Ansayord stosdAdisoinatered y

connect ed t n o t 7 tected by

opti cal sen gﬁ&l’@ %5@%&% ‘%g@&‘fﬁfnﬁg c{lﬁi‘e‘ é’rr?cfggf”eﬁ%verrent and
position of s@deﬁ@kgr atekOlSB dhdSTRHC, A fourBGored ARk RS SbRAIRtYERiadkepdge Of
shutter nenber 173 and slits S1-S4 in shutter nenber 173 divide shutter

nmember 173 platen 1§eGr and 1521, Sheess Iéﬁumrmdemuehlénma@daw Stictienabl- s4 are

detected by i cal t: | ock base
| SS. @tica|&§én8§1§rth§§§§ gr"'.’g\eerz(ij{ot ggo s%ﬁ gker rggedr‘%egtce pnggtﬁeghascéfgnal

REF), when datiidedr sfickée phZ&BIBmAanrquSspacﬁzEgmmﬁamu &g shéd ofnd
detected by optical sensor 238 g&nal S.. REF goes hi when stocker 1011

i s brought tSB)CKe#JB]@IQ'?l bR Aabd ds gli Ithld&fsr'lgﬂébhﬁtmﬁéMﬁ ame sip®8§ 1) of
stocker 10134690 B2BCHFSobG: Hutd 1N hasH widdf, flhsiallflef (P theRige Petween

of insertion disk d follows moving into and out of siocker 1011, that is

smaller than the diameter of disk d. This insures that timing belt 14 and

friction belt 12 can engage opposite edges of disk d at all times moving into

and out of the stocker 1011.

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

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

Nuts 164L, 164R (nut 164L is hidden in the drawing) engage screws 167L,

167R that rotate on shafts 165L, 165R, respectively, projecting upwardly

from main chassis 90. Thus, rotation of screws 167L, 167R moves stocker

1011 vertically. A stocker vertical fransfer mechanism 1012, located below

stocker 1011, drives screws 167R, 167L. A motor 252, supported by bracket

182 on main chassis 90, has a rotating shaft with a press-fitted worm gear 62,

A gear member 169, rotatably supported by shaft 170, has a gear 169A, on

an upper portion thereof, that meshes with worm gear 62. A gear 169B on a

lower portion of gear member 169 meshes with a gear 167A attached to

screw 167L. Gear 167A meshes with a gear 168L, Gear 168L meshes with

a gear 166 which in turn meshes with a gear 168R. Gear 168R meshes with

\
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top plate 151 and stocker plate 152A with a disk transfer position. Opti cal
sensor 239 generates a stocker position signal (S. POS). Each time stocker
1011 passes one of positions POS(1)-POS(4), the signal goes low (L). Thus,
position POS(1l) is detected by noving the stocker downward until signal S .
PCS goes low (L) after signal S. REF goes high (H). The remaining positions
POS(2), POS(3), and POS(4) are detected noving stocker 1011 further and
counting second, third, or fourth changes in signal S.POCS. respectively.

33 Di sk Lock Mechanism Referring to F'bgs. 12, 45 - 48, a disk |ock

mechani sm 1013, prevents disks, held ¥fi stocker 1011, from novi ng out of

st ocker 1011. Anbé; er disk lock shaft 158 projects downwardly froma | ower
surface of PE$EL atiachegd J@ sc1givs Lo TRe (Hoekvrise rotatonyssrsyve Mduepd spi ndl e

hol es of di %F?L %\gérggtdcﬂexsfqﬂgﬁtﬁ %&f@'@%‘%“ﬁi otffish & scHRefs7R sl | ock shaft

158 extends to a position sli ove an upper surtace of a
di sk D bei nd6Tl anisgrostoekbrilftd. st ocker 1011 as shown in Figs, 47 and 48.

Upper di sk |ock shaft 158 events nopvenent. of the di sks ahove the disk D
bei ng transport ed Byter eshier [ raspiGs, e ShAlh BRUFCH wgliyo OPOS( 1) .

Upper disk Lagk t - t n | spi ndl e
hol es within st gc gi% 9]%??&%6@81\5}35 g@ﬁasl %Bﬁd’lg?g‘t X&S‘E 1%‘?%} giéﬁlé%g upwar d
from nmai n ctimé sicsh@Owith acgeaxil6BA woakially ednwicted topgeer 168Ls Rdixtin shaft 158.

PR A ) TR N E e
Al 0 TOHEAHS i Ol R G WALREI DA s L1 |
di sk | ock spieté¢ 173B projeetsHirom atcddgelof shiterumembdr Psamdi shits Sl 84ein di sk | ock
shaft 156 utter member 173 divide shutter member 173 at 90 degree intervals, Shutter
piece 173B and slits 51-84 are detected by optical sensors 238 and 239,
respectively, on a disk lock base 155.
Optical sensor 238 generates a stocker reference position signal
(§.REF), when shutter piece 173B interrupts a light beam generated and
detected by optical sensor 238. Signal §. REF goes high when stocker 1011
is brought to a position above disk holding position POS(1)., POS(1) of
stocker 1011 corresponds to an alignment of the disk-holding space between
top plate 151 and stocker plate 152A with a disk transfer position,
Optical sensor 239 generates a stocker position signal (8. POS). Each
time stocker 1011 passes one of positions POS(1)-POS(4), the signal goes
low (L). Thus, position POS(1) is detected by moving the stocker downward
until signal § . POS goes low (L) after signal §  REF goes high (H). The
remaining positions POS(2), FOS(3), and POS(4) are detected moving stocker
1011 further and counting second, third, or fourth changes in signal 5. POS,
respectively.

—_—
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is lowered away from upper disk |ook shaft 158, creating a gap between
upper and | ower disk | ook shaft 158 and 156 through which a di sk can pass
(see Fig. 48). A spring 159 inside | ock shaft 156 applies an upward force
on | ower disk | ook shaft 156. A sheet 157, of conpressed urethane, is
attached to the upper surface of |ower disk |Iock shaft 156 to help avoid
possi bl e di sk danage, To raise and | ower |ower disk |ock shaft 156, disk

| ock mechani sm 1013 includes a |ock rel ease arm 172 rotatably supported by
a shaft 183 of 34 disk | ook base 155. Lock release arm 172 has a
pressing portion 172A that engages uppeér surfaces of projections 156A at a
base of |ower disk |ock shaft 156. Spring 178 applies a clockw se rotating
force to | odhisk &pekddeckemism72 sufficient to overcome the force of spring
159 thereby forcing | ower disk |ook shaft 156 to its | owernost position. A
relay plate 96 noves toward the front and rear guided by integral guide
grooves 96C, 96C Refatingngdiigs. di2ng5 97A8pn diski lock hasbddsn®Q013) preedntd aci ng

f 96A of sh t t 172B of
ock T ol oasd tnpeld 5n Piscke i B eeﬁép&%ﬁéé‘ioa?&ﬁe?%%iﬁﬁepx‘@%r s agai net
the force of %(%M?ngg%m‘@ﬁt I Sugfggg{ gggaeﬁgﬁfa%e & 1o P 6dver rface of

relay plate % engages ‘w avi ng sur aces 1-C5, on an

edge of sli dipper @isk bckSshafti KI8opesses throggh sﬁﬁdle%le%&f diskl sfotgd iReferring
now to Figs. 12 and 45-52, |ower disk_|look shaft 156 i osi ti oned
responsi vel ytacker }@Ip&h"f’éﬁ“épfétppﬂ“ diek }ﬂcatsbaf?d%m 510 ypawtigh ate 75 1s

1 0% L R A SAHRTEN b PP il B gt ongacer
46, |ock relsteker H}lma‘skﬁown m@ﬁg!t 4 ahd 48. YUper iskrioclnshafiti 138 preveter ts no
downvard f Orn?o%egxréni %\!wﬂ:rle allvo%%kthg % ssctDJbe ng ;Q#szortcf FQ OSI46i a%r& 48

show the stocker in positlon POS(1). Upper disk lock shaft 158 does not pass

through any of the disk spindle holes within stocker 1011. A lower disk lock

shaft 156 projecting upward from main chassis 90 s coaxially aligned with

upper disk lock shaft 158.

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

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

shaft 156 moves between & lock position and an unlock position, In the lock

position, & tapered upper end of lower disk lock shaft 156 fits into upper disk

lock shaft 158 (see Fig. 46). In the unlock position, lower disk lock shaft 156

is lowered away from upper disk lock shaft 158, creating & gap between

upper and lower disk lock shafts 158 and 156 through which a disk can pass

(see Fig. 48). A spring 159 inside lock shaft 156 applies an upward force on

lower disk lock shaft 156. A sheet 157, of compressed urethane, is attached

to the upper surface of lower disk lock shaft 156 to help avoid possible disk

damage.

To raise and lower lower disk lock shaft 156, disk lock mechanism
1013 includes a lock release arm 172 rotatably supported by a shaft 183 of

Wi



DOMWN-2, | ower disk lock shaft 156 is seated in upper disk |lock shaft 158,
the |l ock position, held there by the force of spring 159. Wen sliding
plate 75 noves toward the right side of housing 1000 (toward the up
position of optical nmechani sm 1006), engagenent portion 96B of relay plate
96 foll ows sloped surface C2 of cam surface 75D, noving relay plate 96
toward the front of main chassis 90. As engagenent portion 96B fol |l ows

sl oped surface C2, lock release arm 172 rotates clockw se under the urging
of spring 178, forcing |ower disk |ock shaft 156 gradually downward. Wen
sliding plate 75 reaches a position D3\-1, shown in Fig, 47, 35
engagement portion 96B of relay plate 96 rests on surface C3. Lock rel ease
arm 172 hal t &iskfocknkasaridiSe Lopk neleasa amngl 74bas @ pressioguportiins k73ddhatshaft 156

held at the unl ock t t f i | at
75 15t ans| ek it 8REadss BRar Frbd 1568 o el R Bl i n ' ' °
portion 96B 1s6. rsg:lrmg PigagHIRe o aombw%wmag Y&édt@%»kn@lebsbednﬁwﬁace C4.

Lock rel ease arm 172 rotates countercl ockw se, | ower disk | ock shaft

156 begi ns nisfiicigntteayersomethe force n%smmg.%@tbmbxpforﬁ@gi@ger diglelock i di ng

s hel d by CHaNape Sart ROt el Aieled ik oo eI AR i e
| ower di sk |gkresh ghided imw guRiegBot 96 mﬁmrat &lgagéqiniﬁ‘v‘ﬁdnl n Fig.
50. Wen sliding plate 75 reaches a ‘g;oleon UP- 2 ga gement portion 96B

engages wi t Huaigrahasss 88, Avepr-facing s gh@éAvﬁft!ﬁlaB’m{#ta mushesnggainfts poi nt

as shown in Ei 0 I ck
position aga‘glnghg/\g%rrngJlt i%a‘?‘“ﬂ 1%5%%}%‘&;;1? Qé’lu e% w‘it‘; qug%%%sghut ter
156B, proj ecirin§72 counteriovkwikes kgainst khes lf(&rf:é of 3fring 1108.cAh eengugeawent oner di sk

| ock shaft 156 reaches the | ock po Shutter 156B interrupts a |ight
beam gener atRogt %agaézne%lwr iByrface Bﬁei@aﬂla@é?@s‘iﬂgaﬁwf a cam suriace

75D, having surfaces C1.CS, on an edge of sliding plate 75 (visible in Figs.
45, 47, 49, and 51).

Referring now to Figs. 12 and 45-52, lower disk lock shaft 156 is
positioned responsively to the position of sliding plate 75. When sliding plate
75 is in a position DOWN-2, engagement portion 96B of relay plate 96 is
engaged with surface Cl of cam surface 75D. In position DOWN-2, sas
shown in Fig. 46, lock release arm 172 is rotated to a position in which it
exerts no downward force on lower disk lock shaft 156. Thus, in position
DOWN-2, lower disk lock shaft 156 is seated in upper disk lock shaft 158,
the lock position, held there by the force of spring 159.

When sliding plate 75 moves toward the right side of housing 1000
(toward the up position of optical mechanism 1006), engagement portion 96B
of relay plate 96 follows sloped surface C2 of cam surface 75D, moving relay
plate 96 toward the front of main chassis 90. As engagement portion 96B
follows sloped surfsce C2, lock release arm 172 rotates clockwise under the
urging of spring 178, forcing lower disk lock shaft 156 gradually downward.
When sliding plate 75 reaches a position DOWN-1, shown in Fig, 47,
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attached to disk | ock base 155 when | ower disk |ock shaft 156 is at the

unl ock position. Optical sensor 229 generates a disk lock signal (D. LOCK),
whi ch is high when | ower disk |ock shaft 156 in the unlock position. Wen
sliding plate. 75 is at position UP-2 or position DOMN- 2, |ower disk |ook
shaft 156 is at the | ock position, as described above. However, if disk D
IS not positioned with its center hole aligned with |ower disk | ock shaft
156, lower disk lock shaft 156 is bl ocked by disk D, preventing it from
reaching the lock position. If disk |ogking is not properly achieved,

vi brations can cause disks to shift out of place within stocker 1011,

possi bly cau shafts

156 and. 158 Mﬁﬂ%g‘gﬂ%ﬁﬁggﬁ#ﬂ% SOHRl DR, Fopl rgﬁﬁér‘?al D. LOCK
is used to demedi?2shaits aﬂlthkmhgielshugnend-‘d)g A8, Bnd Howersdisk ek iﬁaftotSéPr eventi on
Mechani sm Ref a.disk.insertion error preventing

t nd 53;
mechani sm 10?%4&3???@18%8 §‘1§%rﬂmlﬁﬁééﬁ%f6ﬁﬁ% disk D. A shutter 120
rotates on a shaf gl E&&@bsxs wmeaqqnaér ﬁlthggr/_%hﬁeﬂemf Rengy 80F, 80F

projecting from |l oadi ng assis 80. Flaps 120A , projecting radially
from an axi s]@ﬁo,rmgagemcntopomiout $GB of2@)aybplatk 96n1sem.tshazd1 rearsetdirby 1A on

f t I A bt 180 d bout th '
of 1ot bt 1 on Biliash bR 3G haskcraieaie aé‘ﬁrc]ﬂﬁag“f“é?t“"ﬁ Wi A et hane,
| s adhesi vel hbw%?%‘ﬁ(%&l@sﬁ&f?l%%ég’%%@hn&' f%ﬁer%’@ﬁr BfE) f‘ﬁé’ abrasi on

of the top surface of disk D, sihce the't face of dis ndages fl aps
120A duri ng [$hdWignasiitiag epiatcn'lj ogachast aomltlm Sttt hovar in Fig #Bt ates on a

RGN TENR A S N T T oM e
rack 121A ongirhre o4, iR With Riwer desk 186K0%haft 156 moves upward to the position
indicated in Fig. 50. When sliding plate 75 reaches a position UP-2,
engagement portion 96B engages with surface CS, which is aligned with
surface C1, At this point, as shown in Fig, 51, lower disk lock shaft 156 has
reached the lock position again, where it fits into upper disk lock shaft 158.
A shutter 156B, projecting from lower disk lock shaft 156, indicates
when lower disk lock shaft 156 reaches the lock position. Shutter 156B
interrupts a light beam generated and detected by an optical semsor 229,
attached to disk lock base 155 when lower disk lock shaft 156 is at the
unlock position, Optical sensor 229 generates a disk lock signal (D LOCK),
which is high when lower disk lock shaft 156 in the unlock position. When
sliding plate 75 is at position UP-2 or position DOWN-2, lower disk lock
shaft 156 is at the lock position, as described above, However, if disk D is
not positioned with its center hole aligned with lower disk lock shaft 156,
lower disk lock shaft 156 is blocked by disk D, preventing it from reaching
the lock position. If disk locking is not properly achieved, vibrations can
cause disks to shift out of place within stocker 1011, possibly causing
damage to the disks by lower and upper disk lock shafts 156 and 158 which
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121 nmeshes with pinion gear 120B. Thus, shutter 120 opens and cl oses
responsively to the rotation of shutter arm 121. A pin 123, on the upper
surface of the |oading plate 81L, engages with side surface 121B of shutter .
arm 121 responsively to novenent of plate 81L. The angle of shutter 120
changes responsively to the position of |oading plate 81L. When | oadi ng

pl ates 81L and 81R are positioned at disk receiving position PCS. 1, pin 123
of | oading plate 81L rotates shutter arm 121 cl ockwi se agai nst the urging
of spring 125. The rotation of shutter3grn1121 causes shutter 120 to rotate
toward the outside of the device, novihg it 37 to the open position.

This all ows di sk _to,he inserted i ntoqins ' perture 1A The insertion
of disk D caﬁ%ogg vlcgé{:(?}l?{gw‘ﬁlﬂﬁgg’é"ﬁglLﬁ;h(?lmd? Lig: .t%g‘tﬁ%ﬁ%%ng pl at e
81L noves todiskdotighg esiodle Oof housing 1000, pin 123 noves away from shutter

arm 121 permtting spring 125 to rotate shutter arm 121 countercl ockw se.
As shutter arm 121 rotates, flaps 120A nove downwardly until they rest on

the top surf | sk sh i,n,Fi 64. Pin 123 continues to nove
away from si ?Z&s‘ﬁjf?rg’lg% q’%ﬁﬁﬁf”@ﬁ%%&”ﬁ%’?ﬁ"lﬂ. Once disk Dis driven by
di sk transfer mechani sm 1001 conpletely inside the disk player, flap 120A

is released to a close position_in which shutter arm 121 is rotated
count er cl ockwi se Refestingstot Figs. dhande 53+, & disksinsertion crmorpprevetings wi t h

bend 80F of M) S| Q. NSkt 048R th S osition,
di sk inserti l&‘%%#%ﬁ;‘@?rg‘gﬁ‘?%ﬁ@%e‘é‘% i I‘%{ﬁ?’é Ry &_?h@geﬁtfigf 120
cannot r ot at fotitas tontd)1¢haft 029 ro@ibly euppoftedat @lthér édsbyl Beispg0m t80Fownwar dl y

because an arm suppoyting rack 121A is_supported BX bend 80F, preventing
further rotaPioifctise Wem loading ehassiv, 89, Flaps hd0Aon 208, prriesing mdiallyi s

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

during loading and cjecting operations.

A shutter arm 121 rotates on a shaft 122 on the lower surface of
loading chassis 80, A spring 125 urges shutter arm 121 in a counterclockwise
direction, as viewed from the top. A rack 121A on the bottom of shutter arm
121 meshes with pinion gear 120B. Thus, shufter (20 opens and closes
responsively to the rotation of shutter arm 121, A pin 123, on the upper
surface of the loading plate 81L, engages with side surface 121B of shutter
arm 121 responsively to movement of plate 81L.

The angle of shutter 120 changes responsively to the position of
loading plate §1L. When loading plates 81L and 81R are positioned at disk
receiving position POS.1, pin 123 of loading plate 81L rotates shutter arm
121 clockwise against the urging of spring 125. The rotation of shutter arm
121 causes shutter {20 to rotate toward the outside of the device, moving it
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A shutter piece 120C, on the upper part "of shutter 120, interrupts a |ight
beam generated by an optical sensor 235, on |oading chassis 80, to detect
the closure of shutter 120. The closure of shutter 120 is indicated by
shutter close signal (S.CLOSE) generated by optical sensor 235. Signal

S. CLOSE goes high when shutter 120 closes. Referring now also to Figs. 7,
16, and 21 the change in signal S.CLOSE to high (H) serves as a reference
position for disk transport within the disk player, The disk transfer
position is determ ned by counting the gunber of pul ses fromthe output
(signal L . PULSE) of optical sensor 2% descri bed above. When.disk Dis

I nserted and transportegd, to_ppsition RPL flap 8 120A falls away from
the upper suf@ Q’@e"&f‘ﬁ?ﬂ jonp, @I%][é’i“’ﬁg“ @%’ﬁtﬁf b? xrgggt@edo’ﬁq nsetion APCpRD, 5|
S.CLGSE to ggahigh. The novenent of disk D to play position P2 and stock

position P3 aré determined by counting pul ses fromsignal L. PULSE. For
pl ay position P2, Theinsertieest disleD causts dobdifgpplates 8¢k apd SilRitossfasate. 160 pul ses

ted. Dri Cont G it R .| Fi 0,. ' trol
i routt 1015AmRe e A1t i sh IR h R minaC iAoy picY mANE o
interface ci b tfm%‘i‘@hﬂ&é?%me!ﬁgg%‘gﬂtgigﬂgtsﬁg%?elﬂrto%ﬁ% ShiftfeP AFECEASOr S.

Controller 300 7s connected to anong them a FE L key 1
t hrough E/ L kewnterclogkwiss. dsushuttertarm Hdviodates, dlaps 20A amnvel doweiveirdlys D st or ed

in positions 1s4.0f the stocker espect.i,v . nt r.ol-l,er I Sy4al SO
connect ed touétmpg'ﬁﬁdf rmé&? {;’ a“%f??? ﬁ?éﬁ?‘%@ﬁéﬁ%\ﬁ?ﬁ”fé&, 6%8%{%%% er 300
control s nmechalinkes 90 HMcvel ARy SohT S0 A0 12 1B B9 QRutte? Yar@N1 21, €@ncdnd
commands from conputer 303 according to the flowharts of Fi 61-71.

Cont rol ler 30iskib tsdniven by disk transfermeaimnism 306h gompletelycinsise the disk
player, flap 120A {s released to & close position in which shutter arm 121 is
rotated counterclockwise to a position where its side surface 121B engages
with bend 80F of loading chassis 80. When shutter 120 is in the close
position, disk insertion through insertion sperture 1A is prevented. Shutter
120 cannot rotate past the close position in which flaps 120A point
downwardly because an arm supporting rack 121A is supported by bend 80F,
preventing further rotation of shutter 120, Thus, insertion of another disk is
blocked.

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

Referring now also to Figs. 7, 16, and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the
number of pulses from the output (signal L. PULSE) of optical sensor 232
described above. When disk D is inserted and transported to position P1, flap
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signal IN, fromoptical sensors 232, 235 and 236, respectively. Based on
these signals, controller 300 outputs a signal FRONT and a signhal REAR to
control notor drive circuit 304, thus controlling the disk transfer
position and the opening and cl osing position of |oading plates 81L and
81R. Modtor drive circuit 304 is a drive circuit that generates a prescribed
drive voltage for drive notor 250 in roller drive nechanism 1004 (see Fig.
7). Wien signal FRONT changes to "H', a drive voltage is output to rotate a
timng pulley 15 countercl ockwi se. WieRrgsignal REAR is "H', a drive voltage
I's generated to rotate notor 250 in the opposite direction. When both

ang an e ect Ay s 0 e Uopss RERCT b ok B ToBl bt 00,18 gl <
"L", the out &Hﬁsds%i%ia@S@L@SBQ@ g6 2egh, ThalreoveRht bPAiseD #0Rappsatisecei ves

signals P. SE fromoptical sensors 237, 2 3, respectively.
Based on t hed® sndystack, pesitint 86| e minadp by scoyntpe PulseP feond signghal  P. DO

to control t Lreul 0 sition of
Sl ding pl at & TECTEEof on Ry Bosfion ¥7, zutish areubibar POLEBix ASUAPT

vol tage to drpaye60iulves 48¢ c@ntéd.ft mechani sm 1008 (F| g. 10). When signal
P.UPis "H', a drive voltage is output to nove sliding panel 75 in the up
direction (to the right of the device). Wwen signal PPDOMWN Is "H', a drive
voltage is o ut &£ o the panel In the opposite direction. Wen both
signals are ' ive Fﬁ@%{fﬁ'ﬁl"}?from notor drive circuit 305 is shorted and an
el ectromagnetic brake is applied to notor 251. \Wen both signals are "L",
the output is placed in an. open state, Controller 300 also receives signal
S. REF, signal S .RefeingatedFigi §8ar drive comitol eiradt 1045 ingludee mesyistenp3s, 239

and 229, respe @&gﬁgm R5R(4g0R0M, KRN o oo ARl il WitV

signal ST. UP

with one or more microprocessors. Controller 300 is connected to mode keys
301, among them, a E/L key 1 through E/L key 4, which causes the device
to eject and load disks D stored in positions 1-4 of the stocker, respectively.
Controlier 300 is also connected to a computer 303 via an interface citcuit
302, Controller 300 controls mechanism operations corresponding to mode
key entries and commands from computer 303 according to the flowcharts of
Figs, 61-71.

Controller 300 receives signal L. PULSE, signal 5. CLOSE and
signal TN, from optical sensors 232, 235 and -236, respectively. Based on
these signals, controller 300 outputs a signal FRONT and a signal REAR to
contro] motor drive eircuit 304, thus controlling the disk transfer position and
the opening and closing position of loading plates 81L and 81R. Motor drive
circuit 304 is a drive circuit that generates a prescribed drive voltage for drive
motor 250 in roller drive mechanism 1004 (see Fig. 7). When signal FRONT
changes to "H", a drive voltage is output to rotate & timing pulley 15
counterclockwise. When signal REAR is "H", a drive voltage is generated to
rotate motor 250 in the opposite direction. When both signals are "H", the
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whi ch’ control the output fromnotor drive circuit 306, which noves stocker
1011 vertically. Mdtor drive circuit 306 is a drive circuit which generates
a.prescribed drive voltage to drive notor 252 of stocker vertical transfer
mechani sm 1012 (Fig. 11). Wen signal ST.UP is "H', a drive voltage is

out put to nove stocker 1011 upward. \Wen signal ST.DOMN is "H', a drive
voltage to nove the stocker in the reverse direction is output. Wen both
signals are "H', the output fromnmotor drive circuit 306 is shorted, and an
el ectromagnetic brake is applied to nn%sL 252. \Wen both signals are "L",
the output is placed In an open state en the power supply is off,

troll 300 o) I t sh Ip th
rawi ng so RS HOR0 wegiar prtve it By 8RR B0 R slrolPaRae ekt o,
presence of dd algsliednd Sofdf 2507 Whedl Kotk AiRdls abBeLr edd out@nad &{:a'é@@' nby opt i cal
pickup 2 is sent to a signal processing circuit 307 via an

After EPM demidpettstaier, de- i nterleaving, error correction and ot her reI at ed

processes are perf gnal. is Sen ichis
connect ed exter na|¢)%}m°ﬂ%%§ﬁ ai x PPFiYes. signg EWEI"'}B Hvo error
si gnal obt ai '69ﬁcaflr£ﬂ§09§3'2w,32339'r€§p9&lv31y ﬁfséﬁ)oﬁ er@&h’%nﬁ@&dﬁ%ﬂépb@o the focus
servo, tracking servo and servo ptical , a |light beam

fol | ows the eutpatssigealF. Uﬁ @Fisﬁm P@@W t%ﬁmﬁen@tﬂtrﬁumﬂ%éﬂveand servo

Cer 1 or med bacgu AE RELAInE RAMAGH PR plBl T MBbF B BERREAO0S 21T
to the f|0\l\f<“abtpi1t§apfbsﬁhl§hd drivevditagd 1o diihe mopr 25 icdlifiohechanisirb 000grent  of
the invention_are defined by flowharts. In the flowharts, "n' refers to a

mermory i ndi c&Fignd0k thmmw BybPis AHY axduiveovpltege dvwwpuHo movensiiding st ocker ,
and i's set ageonding,t gt i BIRBEE (SR PR 0Ok, Whed | ¢ hat
P.DOWN is "H", a drive voltage is output to move the pane! in fhe opposite
. direction. When both signals ate "H", the output from motor drive circuit 305
is shorted and an electromagnetic brake is applied to motor 251. When both
signals are "L", the output is placed in an open state. '
Controller 300 also receives signal 5.REF, signal S.POS and
signal D, LOCK, from optical sensors 238, 239 and 229, respectively. Based
on these signals, controller 300 outputs signal ST.UP and signal ST.DOWN,
which control the output from motor drive circuit 306, which moves stocker
1011 vertically. Motor drive circuit 306 is a drive circuit which generates &
prescribed drive voltage to drive motor 252 of stocker vertical transfer
mechanism 1012 (Fig. 11). When signal ST.UP is "H", & drive voltage is
output to move stocker 1011 upward. When signal STDOWN is "H", a drive
voltage to move the stocker in the reverse direction is output. When both
signals are "H", the output from motor drive circuit 306 is shorted, and an
¢lectromagnetic brake is applied to motor 252. When both signals are "L*, the
output is placed in an open state. When the power supply is off, controller
300 is connected to & backup power supply not shown in the drawing so that
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I ndi cate the presence of disks in the holding positions POS(1).P0OS(4) of
the stocker. For exanple, if D.FLAG1l) is set to "1" , this indicates that
a.disk is stored in holding position POS(1), the topnost |evel of the
stocker. M FLAG indicates the operating node of the device. Referring to
Fig. 13, MFLAGis set to "READY'" when in the disk receiving state.
Referring to Fig. 18, when disk Dis brought to the eject position, MFLAG
is set to "EJECT". Referring to Fig. 15, when disk Dis clanped and | oadi ng
plates 81L, 81R are brought to the opej position, I\/lFLAG is set to

"STAND- BY". Referring to Fig 17, MFLAG is set to "STOCK" when the disk is

he open pospituies IaghoR inicany offier PAMAR PP Phetof Hoks BT TR0C 1

when di sk pl dydaagis saeed;om‘renced The foI | ow ng descri bes the operating
states of the present enmbodj nent for, each of the above operating nodes.
Di sk Receiving St &h&reah s ptical) pipkun2 ﬂ%#ﬁsf(’eﬁl HEAFESHHIZ001 is in

the disk rec ' ' t I to disk
recei ving po %07;&5% %‘(‘?jg‘“ho’gﬁ ?g}é? %ﬁ ieg]itl&’unaél pl a gmg%&&%/ cl osi ng
nmechani sm 10&140:! cortedtiem add otk aéletedqﬁdcersmkarénpaﬁemoa] tHessigmal dslseway from
timng pulley 15 (see Fig. .19). (3) nper |.ock mechanism 1007_is in a

(
| ocked st at fo eomPURSt 3 Cbmwm:@mmtacbwemnyoww ipterfagy clecuib3Bhse 40 (see

Fig. 24). ( ?l‘ I p a 04 90%% Fig. 28,
Fig. 29), 4% f(ﬁ' ?‘rgswanélrg% g@'@ %’3‘3@%‘5 fﬁlm%ccg’%’m 5 é&&%ﬁg t he down
posi tion (sex8rdhtrobs’the fobus sered)Rfacking e ﬂrdmaenb@mrmﬁeéﬁbamgwkhpons
cl anper 1009 at the support position (see Fig. 36, Fig. 37).

2, and a light beam follows the data tracks on disk D, Signal processing

cirouit 307 and servo circuit 308 are connected to controller 300, and control

operations are performed based on the operating mode,
Description of Operations

Referring to the flowcharts in Fig. 61-Fig. 71, the operation of an
embodiment of the invention ‘are defined by flowcharts. In the flowcharts, “n"
refers t0 a memory Indicating the number of the position (1 through 4) in the
stocker, and is set according to the stocker position. D.FLAG(t) are flags that
indicate the presence' of disks in the holding positions POS(1)-POS(4) of the
stocker. For example, if D.FLAG(1) is set to "1, this indicates that a disk is
stored in holding position POS(1), the topmost level of the stocker. M.FLAG
indicates the operating mode of the device. Referring to Fig, 13, M\FLAG is
set to "READY" when in the disk receiving state. Referring to Fig. 18, when
disk D is brought to the eject position, M.FLAG is set to 'EJECT". Referring
to Fig. 15, when disk D is clamped and loading plates 81L, 81R are brought
to the open position, M.FLAG is set to "STAND-BY". Referring to Fig, 17,
M.FLAG is set to "STOCK" when the disk is moved to the stock position.
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(6) Disk Iock nechanism 1013 is in a |ocked state, and | ower disk | ock
shaft 156 is noved to the |ock position, to close the gap between | ower and
upper di sk |lock shafts 156 and 158 (see Fig. 45, Fig. 46). (7) D sk
insertion error prevention nmechanism 1014 is in an open state, and shutter
120 is noved to an open position, where a disk can be inserted into disk

I nsertion opening la (Fig. 53, Fig. 54). 42 Eject state (M FLAG=EJECT)
(1) Disk transfer nechani sm 1001 brings disk Dto the eject position, the
poi nt where spindle hole Ds is outsideygpf the device. Loading plates 81L,
81R are closed to disk receiving position PCS.1 (see Fig. 18). (2) Loading

P sengagedns IREE A BELy BIR R nicketodhe opn HolliSe, AR, il T
mechani sm 10@fand<byi state, MOEIkkG ishatt@"?ranw"aﬁien&mk dﬂiﬁdﬁﬂrﬂ&ﬁ:eﬂs | ocked

relative to base 40 (see Fig. 24), (4) Lift machanlsml 08 brings sliding
plate 75 to positi s‘éézrﬂ?% the, OP#f@tmEZQ;tat%an &’Q dsescaGl

mechani sm 100546, ;gaw&@g%oveag%%msﬁg 37). (5) O anper

support nechanism ra ses anper e support position (see
Fig. 36, Fig. 37). (6) D sk lock rrechanism 1013 is in a | ocked state, and

| ower disk | ock shaft 156 is brou ht to a | ocked position (see Fig. 45,

Fig. 46). (7)Pith Breefvisg Sqre(MF. FfAt i on mechani sm 1014 is in a cl osed
state. The positioning of shutter 120 is restricted to the angle at which
flap 120A engages with di sk upper surface D (see Fig. 57). Stand-by state
(M FLAG STAND- BY) (1)1Diski eaisfer anedhanisie SOGN1ssim the @iski rsceiving detdte, drde open

position loading plates 81L, 81R are brought to disk recelving position POS.{ (see
Fig. 13). ' |

(2) Loading plate opening/closing mechanism 1004 is in an off state,
and rack member B7 is moved away from timing pulley (5 (see Fig, 19).

{3) Damper lock mechanism 1007 is in a locked state, and optical
mechanism 1006 is locked relative to base 40 (see Fig. 24).

(4) Sliding plate 75 is brought to position DOWN-2 (see Fig. 28, Fig.
29), and {ift mechanism 1008 moves optical mechanism 1006 to the down
position (sce Fig. 37).

(8) Clamper support mechanism 1010 positions clamper 1009 at the
support position (see Fig. 36, Fig. 37).

(6) Disk lock mechanism 1013 is in a locked state, and lower disk
lock shaft 156 is moved to the lock position, to close the gap between lower
and 'upper disk lock shafts 156 and 158 (see Fig. 45, Fig. 46).

(7) Disk insertion error prevention mechanism 1014 is in an open
state, and shutter 120 is moved to an open position, where a disk can be
inserted into disk insertion opening 1a (Fig. 53, Fig. 54).
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PCS. 3; where timng belt 14 and friction belt 12 are separated fromthe
outer perineter De of disk D (see Fig. 16). 43 (2) Loading plate
open/ cl ose nechani sm 1004 is In an on state. Rack nenber 87 is engaged from
timng pulley 15, and disk transfer nechanism 1001 is maintained in the
open position PCS.3 (see Fig. 23). (3) Danper |ock mechanism 1007 is in the
unl ocked state. Optical nmechanism 1006 is elastically supported by | ower
and upper danpers 41 and 44 (see Fig. 27). (4) Lift nechani sm 1008 brings
sliding plate 75 to position UP-2 (see4 ig. 34, Pig. 35), and noves optical
mechani sm 1006 to the up position (see Fig. 43). (5) d-anper support

mechani sm 10 rel ea t on clanper 1009, and cl anper 1009
cl anps di sk ﬁ‘t"é‘f@?m‘%w@e Fig. 42, Fig. 42). (6) Disk Iock
mechani sm 1013 i s in the |l ocked state, and |lower disk |lock shaft 156 is

noved to a | ocked |t|on§ee Fig. 51, Fig. 52 (7) Disk insertion error
prevention rrechanl Hrenster imecha s 901 drisge diskiTd tostheteest ppgGons noved to

a cl osed posit,ion Ryghn |sk sertion
openi ng 1la (g% Gw ¥E)® Hr@?eo@ggsq{}? {S#F‘l@&g?&i{ﬁ”@%“glﬁ ags g h nsf er
mechani sm 189% dré clR¥E do UiskirREel PIRE posiEidh (POS 1 R6& Big, Wpr tim ng and
friction belts 14 and 12 are separated fromouter peéerineter De of disk D

(see Fig. 17) ( 22 Toeasiing plotcpsningiciosing areshbanigm ndoh dnisem ofMates in the
Pt oo PR b, 7 AR ol B et e T e 1
23) . (3) Damper lock mechanism 1007 is in a locked state, and optical
mechanism 1006 is focked relative to base 40 (see Fig. 24).
(4) Lift mechanism 1008 brings sliding plate 75 to position DOWN-2
(see Fig. 28, Fig. 29), causing optical mechanism 1006 to move to the down
position (see Fig. 37).
(5) Clamper support mechanism 1010 raises clamper 1009 to the
support position -(see Fig. 36, Fig. 37).
(6) Disk lock mechanism 1013 is in a locked state, and lower disk
lock shaft 156 is brought to a 160ked position’ (sce Fig. 45, Fig. 46).
(7) Disk insertion error prevention mechanisrn 1014 is in a closed
state. The positioning of shutter 120 Is restricted to the angle at which flap
120A engages with disk upper surface D (see Fig. 57).

Stand-by state (M,FLAG=STAND-BY)

(1) Disk transfer mechanism 1001 {s moved to the open position
POS.3, where timing belt 14 and friction belt 12 are separated from the outer
perimeter De of disk D (see Fig. 16).
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44 (3) Danper | ock nechani sm 1007 is in the unlocked state, and optical
mechani sm 1006 is elastically supported by |ower and upper danpers 41 and
44 (see Fig. 27). (4) Lift mechanism 1008 brings sliding plate 75 to
position UP-2 (see Fig. 34, 35) and noves optical nmechani sm 1006 to the up
position (see Fig. 43). (5) d anper support mechani sm 1010 rel eases the
support on clanper 1009. C anper 1009 is attracted to magnet 105 and is
nount ed on centering spindle 101 (see Fig. 44). (6) Di sk | ock nechanism
1013 is in a | ocked state, and | ower di,sk lock shaft 156 is brought to
the lock position (see Fig, 51, Fig. 55? (7) Disk insertion error

reventi on nechani 1014 i in cl osed st at nd shutter 120 .is brought
!top a closed posit i(m}‘% piq%% RE#@?‘@%P’@&W%?PQ%}% BEPRY 11#8e into )
di sk inser ! GdRRINTS dibagP frof em@%une}hps %ﬂacaigkp%mﬁrer%e@*aﬁisﬁ% ates of

each of the nechanisns play state (MFLAGPLAY) are identical to
t hose in the 160hnsinmaintsined dn thendpathpositionr BOS Befgeantlg 2Bk onmitted here. Main

300" execut es 't he. ) Dot (4 MertivE | 105 AT e plougesaie dmil) ' ¢
Foad commanda A O e B O B b S e | Ot andby
nmode, contr olAdses3Big. @¥pcks periodically to see that there has not been a
read command over (25 B{ﬁe :%%Eli:a%?s?n i1 Béf%ﬁgés sliding plate 75 to position UP-2 (see
Fig. 34, Fig. 35), and moves optical mechanism 1006 to the up position (see
Fig. 43).
(5) Clamper support mechanism 1010 releases the support on clamper
1009, and clamper 1009 clamps disk D to turntable 102 (see Fig. 42, Fig.
42).
(6) Disk lock mechanism 1013 is in the locked state, and lower disk
lock shaft 156 is moved to a locked position (see Fig. 51, Fig. 52).
(7) Disk insertion error prevention mechanism 1014 is in & closed
state, and shutter 120 is moved to a closed position preventing the insertion

of a disk into digk insertion opening la (see Fig. 56).
Stock state (M. FLA G=ST oCK)

(1) Disk transfer mechanism 1001 is moved to the open position
POS.3, where timing and friction belts 14 and 12 are separated from outer
perimeter De of disk D (see Fig. 17).

(2) Loading plate opening/¢losing mechanism 1004 is in the on state.
Rack member 87 is engaged with timing pulley 15, and disk transfer
mechanism 100! is maintained in the open position POS.3 (see Fig. 23).

This Sheet Has Been Reﬂlaced

(RN




45 Di sk Loadi ng Operation Wien disk Dis inserted into disk insertion
opening la of front panel 1, outer perineter De of the disk engages with

" pulley wap portion '14C of timng belt 14 and a di sk guide wall 11E of
resin material. This causes the edge of the disk to slide against guide
wall 11E with the insertion of disk D, and | oading plates 81L, 81R to be
spread apart. Referring to Fig. 53, pin 123, disposed on |oading plate 81L,
noves in tandemw th the opening notion of plate 81L. This causes |ever 121
to rotate counterclockwi se due to the gressure fromspring 125, thus
sealing shutter 120. Referrfing to Fig. 57, shutter 120 slides on top of

di sk D as disk D j.g¢.nsert conplete | nt.o st he Vi t he | r end of
flap 120A bei ng h@?‘g‘?%}giq% ‘%ﬁ’é@_ i%%%&‘éﬁbﬁ“"é&?ﬁd%?‘%iﬁﬁ‘ié’P%ﬁt,
conpressed ungiihalie: 2006 iTelhsticallipk@iposted IbyNewer R Sppbsiaipal 4flagg 120A, the
top surface of disk Dis not damaged. Referring to Fig. 14, when disk Dis

pushed to pokd (seo FipaZ 7t he out put fromoptical sensor 236 (signal 1N)

changes to "H' an troller f L ) 1 to.prog JOB LOAD,
Shown i n Fi g 62 CRigf enafin RibatEgs Rk WP 25 MR BB B0 pack

posi tion i n Figens, 3)-aHAmovis! SticaC@BElaAIhE 1000 HeapassitiniRed FEAR to "H'
at step S20, gnd ﬁ%n waits .f?r signal S.CLOCSE to change tg@" H'ElE'rA]\ three

seconds or |4%9s at the loop in step S21, S22. In disk transfer mechanism

1001, when signal R to +H.. ti.mkn |t 14 is. 1 S

count er cl ockw se@i@y‘nﬁfqﬁsggf%{ é‘feé’amg?lﬂcll?\?\nb §%e§?§) sﬂ’l%osrf 8?%?‘%'1%5 sur face
of friction {p8s} Clidapérol 009\ig attiated Rotrauges! 10hend Banowiicd be cemeligg. \Vhen the
di sk reaches &osition P1 of Fig. 15, flap 120A of shutter 120 drops away

from the uppwindledPhdeeeoFigdfidl D and falls to the closed position. Signal
S. CILOSE then chaggeset Qoo tnecHin 019 i8lin 3 BBKked2 Gete, and lower disk

lock shaft 156 is brought to the lock position (see Fig. 51, Fig. 52).
(7) Disk insertion etror prevention mechanism 1014 is in a closed

state, and shutter 120 is brought to a closed positicn where disks are
prevented from being inserted into disk insertion opening la (see Fig. 56).

The description of the states of each of the mechanisms in the play
state (M.FLAG=PLAY) are identical to those in the stand-by state, and
therefore they will be omitted here.

Main Flow

'Refen-ing to Fig. 61, when the power supply is twrned on, controller
300 executes the main routine. In the loop at steps S1-S8, 815, disk insertion
detection, disk removal detection, eject/load key operations and read
¢ommands from the computer are repeatedly monitorec. Also, in standby
mode, controller 300 checks periodically to see that there has not been a read
command over a prescribed interval,
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46 controller 300 sets disk presence flags D. FLAGn) to 1, returns signal
REAR to the "L" state and sets signal FRONT to "H'. At step S26, controller
300 waits for signal S.CLOSE to change to "V'. Wen signal FRONT changes to
"H', timng belt 14 of disk transfer nmechani sm 1001 is rotated cl ockw se,
novi ng disk D toward the front of the device as it is rotates in the
opposite direction. Disk D forces shutter 120 open toward the outside of

t he device. Wen signal S.CLOSE changes to "L", controller 300 returns
signal FRONT to "L" and sets signal R to "H' at step S27. At step S28,
controller 300 waits agai n for signal S.CLOSE to change to "H.. Thus, in

di sk transfe h timng belt 14 is again rotated

count ercl ock&f%gf a%ﬂlf?p is noved toward the rear of the device as it
rotates in reverse. - The novenent of disk D causes shutter 120 to cl ose
and changes signal At step S29, contr r. 300 begins
counting the out p&fhe(‘sdlgéglisL“WE@SE}“f‘#MWP&&P‘W Gﬂ?f@?ﬂ pagelst ep S30,
control l er 300 Q#F \%f‘dh ount
reaches "6" p|n cé%hﬁ&gﬁlﬁék @*h?ﬁ“‘g gestgn 2/6 &po& ?J(I)kg 2, at step

S3 1, COﬂt r ofifaftig BED 14 &’In& sdigh ghideRAAIT IQBObeﬁegnahatEiEa‘hRThb éaﬁ'éesf the a
prescrlbed period of time (50nsec), electronmagnetically,braki not or 250.

In the | oop ¢dgenidhe disko agmmtg%walsléﬁwﬁl mcdnmmbﬂ% Bin three

roved. o A nebbe SRR BRI Ukl i ekl o 1,y A O

i ntenti onal Idisgiubdl@d loading plats 8D, B33es incandend Mdth tBQ@pﬂﬁ!thmmoalog‘nal REAR
to the "L" state g%% the belt d{ ve and returns the maln'ﬁ_loutlneln
Fig. 61. I n Blatep§1isy dhis gauses, Jeves) t@d’@%\?@ﬁ“"aﬂc&ﬂ? Y’)ls&/nﬁ% teoisting it in

reverse, ul gnal
S. CLCSE hasd%rEangegtto ﬁhgg% ngétgﬁﬂ s'ﬁ'u éelall%%r égg}l‘-ﬁgucts he cl osing of
shutter 120 slides on top of disk D as dlsk D is inserted completely into the

device, the lower end of flap 120A being held up by the upper surface of

-1

disk D. Since felt, compressed urcthane or similar material lines the outside
* of flap 120A, the top surface of disk D is not damaged.

Referring to Fig. 14, when disk D is pushed to position PO, the output
from optical sensor 236 (signal TN) changes to "H" and controller 300 goes
from step S1 to procedure JOB LOAD, shown in Fig. 62, Fig. 63, via step
S2. Disk D is brought to playback position in step S20-831. First, controller
300 changes signal REAR to "H" at step 520, and then waits for signal
S.CLOSE to change to "H" in three seconds or less at the loop in step 821,
S22. In disk transfer mechanism 1001, when signal REAR changes to "H",
timing belt 14 is rotated counterclockwise, disk D is rotated clockwise along
the left side surface of friction belt 12, to move disk D toward the rear of the
device,

When the disk reaches position P1 of Fig. 15, flap 120A of shutter
120 drops away from the upper surface of disk D and falls to the closed
position. Signal S.CLOSE then changes to "H". Beginning at step S22,
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47 shutter 120 after inserting disk Dall the way, or if there is slipping
between disk D and timng belt 14, there is no change in the pul se count,
and so disk D can be brought to the appropriate position accurately. .In
steps S32-S36, controller 300 noves sliding plate 75 from position DOAN- 2
to position UP.2. First, at step S32, controller 300 sets signal P.UP to
"H', and at step S33, waits for the output fromoptical sensor 237 (signal
P . REF) to change to "L". When signal P.UP changes to "H', sliding plate
75 is driven to the right of the devicg, and once it passes position

DOMN- 1, optical nechanisn11006 I's noved upward toward the up posi ti on.

Al so, sI|d|n | oner i rd to the
unl ock posi t"r %ngs?ﬁg‘%ﬁﬁg%‘?e?%c@a @’Eﬁﬁ&(ﬂj}&gf’f uTi?G“ mrd to the
| ock positiaog BN sté(@ﬁﬁd%éﬁ%?énﬂkﬁ':t&hﬁmgﬁﬁstw §56." cstitollep 300 ot i on

of sliding plate 75, controller 300 begins counting the out put from optical

sensor 233 (waignfir stgnaPBL@E@SEttoshmeStM"L"-I'hen at step S35, controller 300

ts f th | t " t
Fenches ~a5". | nal st el SRERNS Pobted %58 fidine, MEFL) DERIBAEREIT'
posi tion UP-Zeoiahishi $00 SRGotatddosiatkvisd Mnevitly 4k TrtoviardEMNronteofthe to "H'

for 50nmsec, el ectromagnetically braking nmotor 251 to stop it. Referrlngto

Fig. 41, oncdevide a8 Hgispiotates sonmicng diregtionp sk Db foregs S_hwéf)t 28al

mechani sm 1006 i s ht 1 ied on
turntabl e 108 fﬂgﬁrdﬁégﬁ’gfsm%(fgqﬁ%%? ﬁhe&"%ﬁr&&%cb@uﬁ i'di’ng plate
75 noves to &ﬂ&bllbﬁﬁ‘ow&t@mwd?mleFRbmktdmﬂmmﬁ sets PRI READtb dERed and t he

| ock on optical nmechanism 10 is rel eased. Thys, optic w nism 1006 is

resiliently stepSaf: &d sien ﬁz&amw@lebaoaaw@r agpin fou signaly KOl ock shaft
éﬁgalgz VrLD Yﬁsﬁaﬁgég)e?g'p ,11g dﬂ%ﬂﬁap@é&&wﬁﬂmﬁ‘%o{ﬁﬁﬁnmqrtt iP4gdis MOves to
rotated counterclookwise, and disk D is moved toward the rear of the device
as it rotates in reverse.
The movement of disk D causes shutter 120 to close and changes
signal S.CLOSE to "H". At step 529, controller 300 begins counting the
output (signal T PULSE) from optical sensor 232, At step 830, controlfer
300 waits for the pulse count to reach “6". When the count reaches "6"
indicating disk D has arrived at playback position P2, at step 831, controller
300 sets signal FRONT and signal REAR to "H" for a prescribed period of
time (50msec), electromagnetically braking motor 250. In the loop in steps
§21, S22, if signal S.CLOSE did not change in three seconds of less, it
indicates to controller 300 that the disk cannot be moved into the device, for
example because the inserted disk was intentionally pulled out, At step 523,
controller 300 returns signal REAR to the "L" state, stops the belt drive and
returns to the main routine in Fig. 61.
In steps S26-828, controller 300 moves disk D while rotating it in
reverse, and begins counting pulses from signal L. PULSE after signal
S.CLOSE has changed to "H". Thus, even if the user obstructs the closing of

-\
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48 At steps S37-S41, controller 300 noves | oading plates 81L, 81R from
support position POS.2 to open position PCS. 3. This causes belts 12 and 14
to di sengage fromouter perineter De of disk D. First, at step S37,
controller 300 sets signal REARto "H', and then waits for signal INto
change to "L" at step S38. Wen signal REAR changes to "H', timng pulley
15 is rotated counterclockw se, causing timng pulley 15 to nove al ong rack
menber. 87B toward the | eft of the device, thereby separating |oading plates
81L, 81R At the instant timng puIIe% 15 begins to rotate, a clockw se
rotation force is applied to disk D S|Zce tining belt 14 is still engaged

w th outer rinme ,Of ver D do nat e because it .
is held at tsﬁ'éﬁ?ﬂ %@@% ‘Bﬁf{g’w W@t@\éﬁi L AN El?eﬁ%”s %Sfﬁff’go? q\‘%ﬁ?rht abl e 102.

Wien | oadi ngiig)l plég drhing Belil HRRete i€ he GR; ehﬁlﬂﬁkemsewdum et s @ik pr ead
apart and the su%port on cl anper 1009 is reI eased. As a result, clanper

1009 is att candetbsought to thnepmppriate positign accurgely. and disk D is hel d

agai nst the turnt 81R causes
signal INto char@%‘ﬁ% SE%%%?Q@!F&E@@B%&@%&,{ %@ﬁg?ﬂ%%%’gp%@tcountl ng

pul ses fromounh t'eposiﬁdh?@’ 22 Ftkstal stép S@Z coneolfur 396 se@usignat B.URach " 10"

at step $S40. Wien t pul se count reaches "10", indicating to controller

300 t hat théor'Hédmbaqostm 833 hweiks fasdbe eutpupFampensical wAsRA3 B(signal st ep S41,

br aki ng. ot dr- 550 Hehepey U WALk VP BRI O BUBRLRRIETES. o7 1Y

Control | er 33Qs tdriven ke the fight!oT thé devite, und Quce nqasit@\msmanl‘ﬂ(gwml Cont r ol
St eps Correspondl ng to the E/L Keys V\he L keé n" (one,of }\e keys E/L
wag 1 it

key 1 througiptica LWWI 106, r@s%‘@&le WA PasitRik e §%0si ti on
corr esponds h&mg pl’ate 98t hAds Towal Qisk lock shaft 156 move downward to the

unlock position, and then makes lock disk lock shaft 156 move upward 1o the
lock position again, When signal F. REF changes to "L" due to the motion
of sliding plate 75, controller 300 begins counting the output from optical
sensor 233 (signal F. PULSE) at step §34. Then, at step S35, controller 300
walts for the pulse count (COUNT) to reach "43".

When the pulse count reaches "45", indicating to controller 300 that
the sliding plate is at position UP-2, at step S36, signal P.UP and signal
P.DOWN are set to "H" for 50msec, electromagnetically braking motor 251
to stop it. Referring to Fig. 41, once sliding plate 75 is brought to position
UP-2, optical mechanism 1006 is brought to position UP, where disk D is
mounted on turntable 102, Then magnet 105 attracts clamper 1009. When
sliding plate 75 moves to position UP-2, damper lock mechanism 1007 is
unlocked and the lock on optical mechanism 1006 is released. Thus, optical
mechanism 1006 is resiliently supported with damping on damper base 40.
Lower disk lock shaft 156 is moves to the lock position (Fig. 52) and rack
member 87 is moves to engage with timing pulley 15 (Fig. 22).
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49 brings disk D at the stock or playback position to the eject position.

If an E/L key corresponding to a position other than the current stocker
position is pressed, stocker 101 is transferred to the position
corresponding to the E/L key, bringing disk Din the corresponding position
to the eject position. If there is no disk D at the specified position, the
stocker is transferred to the position indicated by the E/L key, and the

| oadi ng pl ates 81L, 81R are brought to the disk receiving position. Control
Steps Corresponding to E/L Key Operatigg in Stock State The following Is a
description of the disk changer's response to the pressing of an E/L key

during the Stock Sir3ishe 40N CLbnifler YDA ookl Re 1181 £330,

controller sets constant: mto a correspondi ng v t'hr'ou "4") at
t he corresposuppogt posithori OS2 tsophOpdsitin OB Sr Thisgeatises Fiedts .1 26G3d 6%

controller 300, procee to flowhart JOB EJE At ste 0, coptroller 300
checks to sed® msewse%m@u?érpm@cﬁes 'cﬁEwlf Sr M%A@tpﬁsﬁtcwoﬂyrw",

controller 3860 R gﬁgﬁ;&@%ﬁ&ﬁ?ﬁd *W%é‘*‘ %gﬁéﬁﬁﬁﬁﬁ% fq #fhe val ues

for mand n are | s determnin e r an ey having the
same number asstep&38LWent sigriad REAR phanges do "W stimittgepdlty 15 istrbtatadal ues are
I dentical, control|er 300 executes steps S$89-S93, .in whjch the | oading

pl ates are nﬁmeﬁFkaW‘%p@ﬂ“H&PWW‘ﬁ&. omFAIoRR raﬁké’i"’cﬁi‘bﬁ 83Bs 2. At
step S89, co I t el Ig%g{. 0 Tddel; t ,

counti ng of %ﬁglﬁiléﬂgﬁﬁgéﬁﬂﬁ {r%?%eibgt ed. a%h é({dgggaﬂggiﬁg%\% %g%,s‘@gont rol | er
300 waits fothecinstant tiniing puilsy 1Sobeging o ratateha"cl@kwise rtaionufosee aount to

oo T b g 1 e s R T e S . S 5O
edge. The reggoge aRR HOHWeva Odisk a5 dded Rof Bfove | beeh@eat 14-held-2EwR! OPS
playback position by centering spindle 101 of turntable 102. When loading
plates 81L, 81R open, clamper holders 77L, 77R are spread apart and the
support on clamper 1009 is released. As a result, clamper 1009 is attracted
to the tumtable via magnet 105, and disk D is held against the turntable,
The opening motion of loading plates 81L, §1R causes signal TN to
change to "L", At step §39, controller 300 begins counting pulses from signal
L.PULSE, and waits for the pulse count to reach "10" at step S40. When
the pulse count reaches "10", indicating to controller 300 that the loading
plates have reached open position POS.3, at step S41, signal FRONT and
signal REAR are set to "H" for 50msec, electromagnetically braking motor
250, At step §42, mode flag M.FLAG s set to "STAND-BY". Contraller 300
then returns fo the main routine shown in Fig, 61,

Contral Steps Corresponding to the E/L Keys

When E/L key "n" (one of the keys E/L key 1 through E/L key 4) is
pressed, while the cutrent stocker position corresponds to "n", controller 300

—_—
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50 Is*that it is possible for an error in the pulse count or incorrect
positioning of the |loading plate to cause the belt to engage with the disk
edge so that the prescribed pul se count is never reached. Wen signal FRONT
becomes "H', timng pulley 15 is rotated countercl ockwi se, causing it to
nove to the right of the device along rack 87B, causing |oading plates 81L,
81R to converge. The closing of |oading plates 81L, 81R causes cl anper 1009
to be picked up by clanper holders 77L, 77R under the urging of spring 128.
When the pul se count reaches "112" or en the signal L . PULSE stops, it

i ndicates to controller 300 that the | oadi ng plates have nearly reached

Sel to Fir ?ﬁé&t%ﬁ%ﬁ%@%%ﬁ%ﬂm%@?m@ﬁ@?aﬂ Ferti ng

to Fig. 64 édiirés ndigl) 6 §sx§$ﬂ Qg tRARHIR (Rt WOCRES bbhﬁ@n Yp-2 to
position DCN\N— I n steps 8 First, at step S94, controller 300 sets

si gnal P. DN pressedy' stooher éﬂéb 1ssueqsfcmdt tocth gosigon cauesponding teithmB/L P . REF

Lovard he | deY, BrteRE BREFTln T SoASERR potfiom e e B8 Pl Ot el

mechani sm 10QRerk s AdsHskt D atame sgeaﬁemgoﬁh&i ethe kfdtked RfangReeRanbIfe 1004 is

di sengaged so that rack nenb 7 rel éase and retreats fromti m ng pul |l ey

15. The rel e:memon mmﬁehﬁéhemkﬂbmdsﬁm ingding 7plates b¥iLag8 IR rireig and

friction bel of,, di sk.t.ransfer mechani sm 1001 together slightly to
a position t 3?t %P@grff lmﬂ‘?ﬁﬁ%n of sliding plate 75 causes | ower
di sk | ock shaft 156 to descend. Wen | ower disk | ock shaft noves beyond
position UP-1, optical nechanism 1006 is nmoved downward. Wen signal P .

REF changes tGoniol Stepsriconsesponding fonfe/Gi Key Openatiomdn Stagka¥tate. PULSE at st ep
S96. Controller 300 waits for the pulse count to

The following is a description of the disk changer’s response to the
pressing of an E/L key during the stock state. When E/L key 1 through E/L
key 4 is pressed, controller sets constant mto & corresponding value ("1"
through "4") at the corresponding step in steps S10-S13. Referring to Figs,
63 69, controller 300 proceeds to | flowchart JOB EJECT. At step 870,
controller 300 checks to see if M.FLAG is set to "STOCK", If M.FLAG is
set to "STOCK", controller 300 proceeds to step 871, where it checks to see
if the values for m and n are identical, thus determining whether an E/L key
having the same nutnber as the current stocker ‘position was entered. If the
values are identical, controller 300 executes steps $89-S93, in which the
loading plates are moved from open position POS.3 to support position
POS.2. At step 589, controller 300 sets signal FRONT to "H", and at step
§90, counting of signal T PULSE is initiated. At steps S91 and S92,
controller 300 waits for either the pulse count to reach "12" or the pulse
count to stop. The reason the pulse count was made smaller than the value
"13" shown in Fig. 58 is that the belt stops right before it engages with the
disk edge. The reason controfler 300 checks to ses if signal T FULSE stops
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51 reach "3" at step S38. When the pul se count reaches "3", it indicates to
controller 300 that sliding plate 75 has reached position DOMN-1. At step
S34, signal P.UP and signal P.DWN are set to "H' for 50nsec,

el ectromagnetically braking nmotor 251. Wen sliding plate 75 reaches
position DOANN-1, optical nechani sm 1006 and | ower disk | ock nechani sm 156
are brought to'the down position and the unl ock position respectively, to
al l ow disk transfer within stocker 1011. In steps S99-S102, controller 300
brings disk D, initially inside the stﬁfker, to the eject position. First,
at step S99, controller 300 sets S|gna FRONT to "H'. Then, at.step S100,

controller 3 0 be |ns C . PULSE. At step S101, controller
300 waits fo R’X@)%}?Tta%t gﬁ&hﬁ P‘QWWWV\HEWCQFI%EH"“F’RW cones
"H'Y, disk tr sfoga sdg,?el 1, 004 bes Kvith tHR \HidkOed gotates
countercl ock?vlﬁse mg%&g h ront of teﬁig evi ce. legetg\t%m é'steh count
reaches 307pxes¢rubedrmulmcmttimnwmrrmhbdar 300 that the di sk has been

are et to i ?{)M%bﬁfa%@%@feﬁéﬁﬁw?%ew o pulley 13 EsB‘Swﬁé "fo stop
e, oL PSR A%k BERSR bR R o ik g (e o) oo
1A, and bel t 87B4caushhglidading tiates L, ﬂb@etbfumvcrgm The bbsnhgsdiﬁlmaémml bet ween
15 o e e s e ] o b b i
IOOHSI tk?nsm04 cont rol u:}qﬁd‘;%%wv\gﬁlgtlgq‘gﬂég:tﬁé QQQC&&EE%@??C 2(;rFl)gLeJPt E)O
"L". Slidi ngmpWhemth?Smgaﬂ-‘n% @UL Shostops; htemﬂ:cgm tofconthailen SP0cthat thaen si gnal
DT Shanofa, his hASnSLIR, iOB 4BR Paf Rk sst 1

signal FRONT and signal REAR are set to "H" for SOmsec,

electromagnetically braking motor 250.

Referring to Fig. 64, controller 300 moves sliding plate 75 from

position UP-2 to position DOWN-1 in steps $94-S98. First, at step S94,

controller 300 sety signal P.DWN to "H". At step 895, controller 300 waits

for signal P.REF to change to "H", When signal P.DWN becomes "H",

sliding plate 75 is moved toward the left of the device, Damper lock

mechanism 1007 locks optical mechanism 1006 to base 40, and loading plate

open/close mechanism 1004 is disengaged so that rack member 87 release

and retreats from timin_g pulley 15, The release of rack member 87 allows

spring 127 to bring timing and friction belts 14, 12 of disk transfer

mechanism 1001 together slightly to a position to support disk D. The motion

of sliding plate 75 causes lower disk lock shaft 156 to descend, When lower

disk lock shaft moves beyond position UP-1, optical mechanism 1006 is

moved downward,

When signal P, REF changes to "L", controller 300 begins counting
signal P. PULSE at step S96. Controller 300 waits for the pulse count to

—_—
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52 300 waits for signal P REP to change to "L". Sliding plate 75 is noved
in toward the left of the device causing signal P. REF to change to "H'.
Then, at step S107, controller 300 begins counting signal P . PULSE, and at
step S108, controller 300 waits for the pulse count to reach "20". Wen the
pul se count reaches "20", it indicates to controller 300 that the sliding
pl ate has reached position DOMN-2. At step S109, signal P.UP and signal
P.DOMWN are set to "H' for 50nmsec, electromagnetically braking notor 251. At
step S110, S111, D.FLAGE n) and M FLAG agre set to "0" and "EJECT"
respectively. Controller 300 then retdrns to the main routine in Fig. 61.
Referring to FiiQuad Wi | ues _of .mand.n are nQ} identical, at step
S71, then at"egélgﬁ s%& ’ﬁn??@l When <G5 Taylee, RRURE TEBNES, g Bf‘ng‘i‘}?‘ﬁﬁut“’(D. LOCK)
from opti cal copgoier 300 MdtslERR plhtel 25 hés Adachelvpdsitidn’ DOWNCIONAL ktep Whet her

| ower disk lock shaft 156 has been brought to the lock position. If it has
been broughtS34e sigaall R st istgmal t B i cprel sab, toCkl sforn S0meec; L st at e,

o 1s spect i ety RARAGY Ol TRVER 07 Wien iithnd AP TS OB, T BT
key 4 was eniggitRs) DOWINL, dpfieXehecHaAibm 20002 oWeP 4R YodlomkBtintpeci f i ed

position, controller 300 séts constant n to m At step S75, controller 300

checks to sel6igre broughttmshejdownpositioncand the nloek tprsitionlrespeativiely, 40 posi ti on

POS.m [f D KA s "d" .Lhen nt{oll er 00 proceeds to step S86

descri bed ab%ﬂ\?év%%%nﬁ%rﬁlﬁgoﬁﬁ {@iR are moved from open position PCS. 3
to support positijansté}eSss0-S0F ebntlelle? B3SO BriagedisktD, inhille) msidenBei tion. |f

D. FLAG(n) was "0" at step S75, then controller 300 noves | oading plates

81L, 81R fr ciackptriopidiei ejecsrpopitions First, cit tepr 88%i cantrglipro30Q isets sliml} in steps
step o77, coRONR o EE g of Sr Slioh oot 4D BeRGeobnt by, O M

T . PULSE. At step $101, controller 300 waits for the pulse count to reach

"307", When signal FRONT becomes "H", disk transfer mechanism 1001

moves disk I moving, while it rotates counterclockwise, toward the front of

the device. When the pulse count reaches "307", it indicates to controller 300

that the disk has been brought to the eject position. At step S101, signal

FRONT and signal REAR are set to "H" for 50msec and an electromagnetic

brake is applied to stop the motor, According to the present embodiment,

when disk D is in the gject position, spindle hole Ds of the disk is outside of
disk insertion opening 1A, aad belts 14 and 12 are brought together until the
distance W1 between the two is the same as in the disk receiving state
(112mm),

In steps S103-8109, controller 300 moves sliding plate 75 from
position DOWN-1 to position DOWN-2. First, at step S103, controlier 300
sets signal P.UP to "H". At step S104, controller 300 waits for signal
P.REF to change to "L". Sliding plate 75 is moved toward the right of the
device. When signal P, RET changes to "L, then controller 300 sets sighal
P.UP to "L" and signal P.DWN to "H" at step 8105, At step S106, controller

i



53 signal FRONT changes to "H', timng pulley 15 turns clockw se. This
rotation causes timng pulley 15 to advance to the right of the device

al ong rack 87B, closing |oading plates 81L, 81R Wen signal |IN changes to
"L" as a result of the |oading plate notion, controller 300 begins counting
signal L . PULSE at step S78. At steps 579, S80, controller 300 waits for
the pulse count to reach "2" or for signal L . PULSE to stop. Wen the
pul se count reaches "2" or signal L. PULSE stops, it indicates to
control l er 300 that the |oading plates.have been brought to disk receiving
position POS. 1. At step S81, signal F and signal REAR are set to "H',

|l ectro Il bral 2 I S82- traqll 300
moves Sl di iR (o Aptd %’“@?ﬁwrﬁww%%e?ﬁim BRSOV et o
step S82, copn kg 1AQF tﬁ@H@wé& &ﬂﬁin s m@to cﬁ&(}ﬁ_{% "' Thead 3,

control ler 300 waits for Si g tocan? Sliding plate 75
i s driven toattdtep B&07, qmtrolie' B:QOmeQS covatioptsignal PrdtlBSEs and @06teps | ower ed

once positio i sk, lock shaft .1h6,is | owered and then
br ought backg}.#pt 8"#%6%3@&“'&?%‘@%?%&8“‘9 t@’ﬁﬁ%ﬁ’gt of sliding ptate 75
is sufficient to Wlﬁﬂgﬁc EhBE%buxﬁ -rehtnes 26, i€indicaR9 ks %ﬁt?dlle?@@Ol?&ﬁ' ns
counting signal . PULSE at step S84. At step S85, controller 300 waits

for the pul s&ecsbdmg pbterwcmwm posmmm-&ul$@tq08h@9. rségreh dSUP 20", it
indicates to r t hat , t pl.at e hasb n Jbraught to
posi ti on DOMEYS %’godﬁb '§E5 S0, Hg'n ’a‘ﬂfft‘f w&ge set to
"H', elect rQﬁB&E‘Q‘S'ICAIt hal\e/}:tmqbl Sﬂllt, *IPFERWﬁ)Eaﬂ NEFERG a?g?mt ta9@" ag@ntrol | er
300 sets D. FLA 1%“ and Gto "0" and JECT" respectively. Controller

300 then ret'BIE: d‘espeehvdynComwlen 800 then returns to the main routine in Fig.
61.

Referring to Fig, 63, if the values of m and n are not identical at step
871, then at step 872 controller 300 checks the status of output (D.LOCK)
from optical sensor 229 to see if it is at level "L", to confirm whether lower
disk lock shaft 156 has been brought to the lock position. If it has been
brought to the lock position, then signal D.LOCK is in the "L" state, and at
step §73, controller 300 moves stocker 1011 to positton POS.m, where m is
specified by the E/L key entered (for example, position POS.4 if E/L key 4
was entered). When stocker 1011 has been brought to the specified position,
controller 300 sety constant n to m, At step S75, controller 300 checks to see
if D.FLAG(n) is "1" to confirm whether disk D is at position POS.m. If
D.FLAG(n) is "1", then controller 300 proceeds to step S86 described above.
Loading plates 81L, 81R are moved from open position POS.3 to support
position POS.2, and disk D is brought to the eject position.

If D.FLAG(n) was "0" at step S75, then controller 300 moves [oading
plates B1L, B1R from open position POS.3 to disk receiving position POS.1
in steps S76-581, First, at step S76, controller 300 sets signal FRONT to "H",
At step 877, controller 300 waits for signal N to change to "L". When
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54 Drsk Lock Error, Retry Operation If, in step S72, D.LOCK is not "L",
then controller 300 proceeds to the flowhart shown in Fig. 65. D sk D,
which is offset, is noved to a position where shutter 120 is opened, and
disk Dis noved again to the stock position. First, controller 300 proceeds
fromstep S72 to step S110, and checks the nunber of retry attenpts nmade.
Then, in steps S121-S124, the sane operations as steps S89-S93 are carried
out, with loading plates 81L, 81R being noved from open position PCS.3 to
support position PCS. 2. Then, in stepg3S125-S129, the sane operations as
steps S94-S98 are carried out, with sliding plate 75 being noved from

posi tion UP, Gt Qﬂ%@tgy\%l" i@l ' CHAY ! | ower di sk
| ock shaft @geMVe 1o thgdgﬁlﬂnﬂﬁg?fiﬁyogga% E{eac%ﬁ%gc?lg%sition,
respecti vel Yotation shags thAiag-1Hilep,1Scorddvandecto BO0ight optheddayicelongi ch i s at

moved o i hasakt BUR. O8RS lomiEaRES Fiiy TR Wheo, Sgas T30 CHRGHT SO For 300 set s
o thange 1 gsesilpt fle bG8y isid il bt 0 UM Spling Migtal o e
gggﬁt or szcm\:ﬁ@%pﬂ?&gg ﬂ?%s b, S, dm;mgﬁr &mnghgkid: tg?p?i?ss. CLOSE
changes to 'vpunt toreeel|"depr @@iwm(ﬂ’ %FQRO@’ a’gg pf“é)s‘e"'fg_‘"'mkmd sets
signal  REAR,L Qe tligdd, ﬁéﬁ'a? m sRpENt RlifAtes A0 RbARIIe308Aarwmb ts for

signal S.CL to chang in’ The rearward movenent of disk D
causes shut tleading® @ldates hinasbeen\ironghdi tgrdisk SceiviegepesitiongBOSile Atstep control | er

300 begi ns cQuntjn ' - L., PUL step 34.mAl, Step S1 ontroller
300 waits forly H&nghmm ?13“4?5&@%?‘"%0“6%%&' Elgae ?@}gﬁggbﬁt r eaches
"160" it i”%ﬁ&ﬁf?ﬂ&t&' gemtrol I er 300 that the disk has been brought to the
st ock '

In steps S82-886, controlier 300 moves sliding plate 75 from position
UP-2 to position DOWN-2. First, at step §82, controller 300 sets signal
P.DWN to "H", and at step S83, controller 300 waits for signal F.REF to
change to "H", Sliding plate 75 is driven to the left of the device, and optical
mechanism 1006 is lowered once position UP-1 is past. Lower disk lock shaft
156 is lowered and then brought back up to the lock position. When the
movement of sliding plate 75 is sufficient to change signal P.REF to "HY,
controller 300 begins counting. signal P . PULSE at step S84. At step S85,
controller 300 waits for the pulse count to reach "20",

When the pulse count reaches 20", it indicates to controller 30G that
the sliding plate has been brought to position DOWN-2, and at step 886
signal P.UP and signal P.DOWN are sct to "H", electromagnetically braking
the motor. At steps SB7, S88, controller 300 scts D.FLAG(n) and M.FLAG
to "0" and “EJECT" respectively, Controller 300 then returns to the main

routine.

-_—
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55 position At step S136, controller 300 sets signal FRONT and signal REAR
to "H' for 50nsec, electronmagnetically braking notor 250. In steps
S137-S141, controller 300 noves sliding plate 75 from position DOMN-1 to
position UP-2. First, at step S137, controller 300 sets signal P.UP to "H".
At step S138, controller 300 waits for signal P . REF to change to "L".
Sliding plate 75 is noved to the right of the device, and when signal P

. REF changes to "L", controller 300 begins counting signal P . PULSE at
step S139. At step S140, controller 3094waits for the pulse count to reach
"45" . \When the pul se count reaches "45"] it indicates to controller 300
that slidi ngpola ek7 has,rea edt osition UP-2. At step S141, signal P.UP
and signal ' et Q%‘f'}’ gera for 50nsec, electronagnetically

braki ng notor 251. In steps S142-S146, which performthe same operations as
steps S37- S42, controller 300 noves the | oading plates to open position
POS. 4, Referring Upiwistep $22, LRG!S et F00 thent enmirellero36ft procsms tond checks

i f DLOCK has,chgn o,"L".., DLsk .o Ertof ject.Operation, Lf disk |ock
errors occur ﬂ‘@vgﬂ%‘g&t’tr‘"’h?m Wghgy éépgﬁs}f irﬁmwhié’gcgi %’é’a 'a’BpW8WT% 19 doeat ed

three ti rfes,Bes?ﬁksx{ MRS sha@er PZORASAed, 188 dbkaD {$hé0ed dgafi & theMdek Step S89
in Fig. 63. sk D, which is at an offset position, 1s brou‘(?g(r;{I to the eject

position.  peaéomt Fisyts contralles p3is praceeds fromeptepn$ 73, ta stept Sht) nd\vbde The

(< enterad atfeehh 4 kiR of sof SRhRACRAtG Ineh T 3Rk GEFGIAR e B 1 K

same operations as steps S89-593 are carried out, with loading plates 81L,

81R being moved from open position POS.3 to support position POS.2. Then,
in steps S125-8§129, the same operations as steps §94-S98 are carried out,
with sliding plate 75 being moved from position UP-2 to position DOWN-1,
and optical mechanism 1006 and lower disk lock shaft 156 being moved to
the down position and the unlock position, respectively.

In steps $130-8136, controller 300 moves disk D, which is at an
offset, 10 a position where shutter 120 is opened, and then disk D is moved
to the stock position again. ‘First, at step 8130, controller 300 sets signal
FRONT to "H". At step S131, controller 300 waits for signal’ S.CLOSE to
change to "L". When signal FRONT changes to "H", disk transfer mechanism
1001 moves disk D toward the front of the device as disk D totates
counterclockwise, Disk D forces shutter 120 open, and when signal S.CLOSE
changes to "L", controller 300 changes signal FRONT back to "L" and sets
signal REAR to "H" at step S132, At step S133, controller 300 waits for
signal S.CLOSE to change to "H" again. The rearward movement of disk D
causes shutter 120 to close, When signal S.CLOSE changes to "H", controller
300 begins counting signal T . PULSE at step S134, At step S135, controller
300 waits for the pulse count to reach "160", When the pulse count reaches
160" it indicates to controller 300 that the disk has been brought to the stock
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E/L key 4 is pressed in stand-by node, controller 300 sets constant mto
"1™ through "4" at the corresponding step in steps S10-S13, shown in Fig.
61. Controller 300 then proceeds to step S150 in Fig. 66 via step S70 in
Fig. 63, and checks to see if MFLAGis set to "STAND-BY'. Since MFLAG is
set to "STAND-BY" in the stand-by state, controller 300 proceeds to step
S151 and checks to see if the values for mand n are identical, thus
determining if the E/L key pressed has.a nunber identical to the current
stocker position. If the nunbers are t ame, then in steps S152-S157,

whi ch performthe sane operations as steps S89-S93, |oading plates 81L, 81R

d f . hg ' > Th .
Sigs o162, wAISOLAT SR SIS oty 08 gt FRONT o SR gTBAR TG | o
300 noves sl 'tdj"'H"gfdl"ﬁﬁse@?eﬁéﬁé&%%ﬁéﬂ%nbiméﬁii%hﬁ@to?%bii0” DOMN-2. I n steps

S162- S167, controller 300 brings disk I's at the playback position,
to the ej ect posili otepsFBI3AS14l, santmolle1 620 money olidisg Hew 3&tHomi gnal

FRONT to "H', and at 163, . . | ler 300 begi. ti i gnal
L pULsE ar EeliensBOGE o mpmeR be. e & piep i petetlier dniseRo r cach
"153". Wen gpaap yBRENTDAG QRS 18] corftfoliér %@Q@ait ap PATRERNG front of

the device while rotated counterclockw se. en the pulse count reaches
"153", it i nclange ¢s"L'G Sliding platec?5 B0fovedaio the dghtofiths déven; andovhpnt to t he

ej ect positign. A 65, signa, F angd. si.gnal REAR are set to "H'
For 5omae.  cREM SrdhE: PRIBEEY 97 Ak BOTHIRot O BORAS SFptind 6BEm1 67
D. FLAQ(n) , Wmaﬁﬁbgéglﬁpk% ?[&?f§ﬁb,c—%ﬁtrollésmc\b£i%efdé1th@'iﬁls€0m rol

returns to the main routi at step S151 described "above, the
val ues for necantl to seeche "d5%. Whentthe apulset hount creaches| 48Y, BOMdjsatescteds to step

SI70 shown | 051 S 96 sl TR HISE 59 1 ucnll pSTAB U LS STUE
signal PUP and signal’ P.DOWN are set to "H* for SOmsec,
electromagnetically braking motor 251.

In steps S142-8146, which perform the same operations as steps S37-
842, controller 300 moves the loading plates to open position POS.4,
Referring to Fig. 63, controller 300 refurns to step S72 and checks if
D.LOCK has changed to "L".

Disk Lock Error, Efect Operation

If disk lock errors occur even after the retry operation described above
is repeated three times, controller 300 proceeds from step 8120 in Fig. 65 to
step 589 in Fig. 63, Disk D, which is at an offset position, is brought to the

eject position.
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follow ng are perfoned: (1) |oading plates 81L, 81R are noved from open
position PCS. 3 to support position PCS. 2; (2) sliding plate 75 is noved
fromposition UP-2 to position DOM-1; (3) disk D, at the playback
position, is nmoved to the stock position; (4) sliding plate 75 is noved
fromposition DOMN-1 to position UP-2; (5) loading plates 81L, 81R are
noved to open position POS. 3. Controller 300 then proceeds to step S72,
shown in Fig. 63. Stocker 1011 is noved to the specified position POS(n),
and the disk I's brought to the eject pgﬁition. Qperations Corresponding to
E/L Key Entry In E ect Mbde The followng is a description of the :
operations that are perfornmed wh n L key. is, pr ed I n eject node.
When one of Hﬁ”ﬁ%‘i’”lﬁt%‘?gﬁw @@k@?’ E’W& "b%@é'geﬁgﬁégﬁt rol ler 300 sets
constant mto the appropriate value "1" through "4" at the correspondi ng

step in steps S10-S13. Controller 300 then proceeds to step S260 in Fig. 69
via step S70 in Filhe foBowing tacgesedmivn of Spagatins thatrae perforpedt wheee | f

M FLAG i t "EJECT". Si M F ' to "EJ " | | 300
proc eed!sst geyé@'éﬂf? e_&ﬁﬁ{?&;‘ﬁ’g@ﬁé %’e’lé‘%f{?s‘e‘&h@?\‘?%? 9@ lber%’o l{;ﬁ\eghﬁr are the
same, thus d@/ﬁg%é}rw ﬁlgbrbﬁ(sed Iﬁ?stE{l&-b%‘gﬂo I @8Rl R0 ke oA Nh 1S peker

position are 1d I cal”. Accordi ng the present enpbodiment, disk Dis
ej ect ed unti lthrobgh A4t @t vie berraspendingistep M4stepsdSIBGSIY shomuhinsFighéldi st ance

in the disk receiuin ate (11 LT .the disk gan .be.resinserted
into the deviCEBiglFodld enipgéﬁes?%@ﬂsvem%m?we%a'm%@ 3% i K 1997 by
the user. Then@lRédks (8388 IFMLFIEG S &l toHSTAND-BY'. MiReSHIFLAGSsGont r ol | er
300 i nmedi ateI}Z/ returns to the main routine, ignoring the E/L key entry.

1f, in step $228TANRBYZ| incthe standrbynsiate, condrotiet 30Q proceesdslto stapn8tdl | er 300
roceeds to st 22- S2 whi ch.perfor,mthe,s aper at i ons. as, st eps
o Sa6. &1 B aReik ig et it he MRLET £3%5h 236 srR SRR, BRSIRReRITE 10 5L TP o,

the E/L key pressed has a number identical to the current stocker position. If

the numbers are the same, then in steps S152-8157, which perform the same
operations as steps §89-893, loading plates 81L, 81R are moved from open
position POS.3 to position POS.2.

Then, in steps S158-S162, which perform the same 6perations as steps
S82.886, controller 300 moves sliding plate 75 from position UP-2 to
position DOWN-2. In étcps S162-8167, controller 300 brings disk D, which
is at the playback position, to the ¢ject position. First, at step 8162, controller
300 sets signal FRONT to "H", and at step 163, controller 300 begins
counting signal L PULSE. At step S164, controller 300 waits for the pulse
count to teach "153", When signal FRONT becomes "H", disk D has moved
toward the front of the device while rotated counterclockwise. When the
pulse count reaches "153", it indicates to controller 300 that disk D has been
brought to the eject position. At step S165, signal FRONT and signal REAR
are set to "H" for 50mse, electromagnetically braking the motor, At step

8166, 8167, D.FLAG(n), MFLAG are set to "0" and "EJECT", respectively,
and contro} returns to the main routine.

\.
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UP-2; and then at step S262, signal REAR is set to "H' and | oading pl ates
81L, 81R are further separated. According to the present enbodinent, if
disk Din the eject position has not been renoved, the |oading plates may
open In response to the E/L key entry and the di sk woul d be unstable. The
disk may fall outside of the device and be danmaged, or the disk may fal

I nsi de the device and cause a nmalfunction. In order to avoid this problem
controller 300 sets signal REAR to "H' at step S268 and waits for 50nsec.

At step S269, controller 300 checks tgysee if signal S.CLOSE is "H'.
According to the present enbodinent, after a 50nmsec interval, -1oading plate

81L will npve to OSLLi h r I IS no
di sk at the egj ectr?'pgsﬁﬂS oﬂglgﬁl&gérﬁé’? %88\/\}]1%?%@%2{035@3&&& fs‘%%?ﬁ{gglﬁ, as
shown in Fi ddehfeal, aeh &introiler SD0GroCEdyitd step 8¢DOrshovi'in Figv&Rén step§ there is

a disk at the eject position, shutter 120 will not conpletely c] ose because
flap 120A wiSi706% Melwhigh neyiormetheosame, operadons; agsteRs gjuisﬁé‘ﬁ()\d\’ in Fig.

57, and sig ' 0, v H' [ ' fde8bed s "L, it
I ndi cat es t%kgﬁ{n%&?&e%@be{lh It) ?gamﬁglaﬁgﬁ?éggﬁﬁrg?@tvﬁéfej ecFﬂl‘ posi ti on,
and at step pasiffdn FORBAL 5 peuibrsPQB2L (BEABing flite 178 isetoved ftoell f or
50nsec to stop notor 250. At step S271 t'hs-ﬁ disk is rﬁ&%ed,,and controller
300 waits fmoséiogn%{?'@@w@&@m je(3) disk P, at\fhe play Pt 13 enpved by
the user, shutter, 120 r tes:..to efdil?f a0 S i vsi gnal .
S.CLCSE to "'PPY"%AEO gl}eeﬁtgégfg? n%:’g'nwofl er g%pggt% @%ﬁaﬁbﬁ%@%ﬁ" H' agai n,
and the | oadhOwNl1atepssitiapBRel. (SMosdimgoplates BAILSBTR are nroved [th @perBO0 wai t s
for signal bar-INto change to "H'. If, at_ step SS2 9 cont,r&ge 300 finds

that signal pesitioadROBS. Q@??HﬁéQQﬂ‘e?@%ﬁstﬁ@p shown dn gt *for signal
IN Lo changeglger Hot 1 iChothd 1'ind Nh&lifiOBasitioh POSY CarkiOtN@sk s 0N Of the

| oadi ng
brought to the eject position,
Operations Corresponding to E/L Key Entry in Eject Mode

The following is a description of the operations that are performed
when an E/L key is pressed in eject mode. When one of E/L key 1 through
E/L key 4 is pressed, controller 300 sets constant m to the appropriate value
“1" through "4" at the corresponding step in steps 510-513. Controller 300
then proceeds to step 8260 in Fig. 69 via step 870 in Fig. 63 and step 8150
in Fig. 66, and checks to see if M.FLAG is set to "EJECT", Since M.FLAG
is set to "EJECT", controller 300 proceeds to step §221, and checks to see if
the values for m and n are the same, thus determining if the E/L key pressed
and the current stocker position are identical. According to the present
embodiment, disk D is ejected until distance W1 between belts 14 and 12 is
reaches the distance in the disk receiving state (112mm). Thus, the disk
cannot be re-inserted into the device unless it is forced between the guides
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pl at&, controller 300 begins counting signal L . PULS E at step S274. At
step S275, controller 300 waits for the pulse count to reach "10". Al ong
wi-th step S275, it would al so be possible to add a step that checks to see
if signal P . PULSE has stopped. Wen the pul se count reaches "10", it
indicates to controller 300 that the | oading plates have been brought to
open position PCS. 3. At step S276, signal FRONT and signal REAR are both
set to "H' for 50nmsec, electromagnetically braking notor 250. Referring to
Fig. 63, controller 300 proceeds to s gp 72 and noves stocker 1011 to
speci fied position PCS(n) as describ above, and brings the -disk to the

Co d he.R d f
Fl g5 60 and B 1o JEh LHsRice that 14 1BOITAL EOu }EO b ots (TI%50) sends a
read Commn@ooqﬁﬂﬁmétél?freaﬁﬁs wﬂﬁ%ﬁhﬁ role, Siﬁxﬁi?m§7th&<E/§tk%P eakd, i n the main

routine (Fig. 61). The“various nechanisns are controll ed as described

above, to bring tIﬁengbpeSSZtZédth@wgluenfmmdenmea%&@numsmmtr@}iexa&%p send the

read command for e c 307 and
B R s R R T T P G TR
sent to sigE3R-3960 g plaf 78 W frardfefredi RomMpmltion3DOWMNZ &y pd¥itidn
denodul ati on delnterleaV|ng error correction and ot her necessary

operations AfRs2pand dhemea steph 8263, pignal REAR s setdod Xt endalppd) n&(ﬁ’m&"ct ed

conmput er 30 t e rocessing
per f or med. %%jéée%%g} %%@%Fsééﬁ&hﬁéq A%ﬁé’%@en r%?ﬁgﬁt %ﬁ;{ g st ops
signal procgsii he ¢jéct positiont Bids not Béenassossl, U lbhdxﬁglpﬂat&(}&aykip&ﬁ itM FLAG i s
set to "STAND-BY" and controller 300 returns to the main routine. D sk

St ock Oper ag¢sponse to the B/E ey -entry rasddhe diskiwald be uaeeblaolé%e fisk ma&cei ve a
read Com”(i?le roﬁ&ld%OHPH{ee&e&%aﬁc%eadaH{aﬁécﬁrdrbtﬁg difk Sy Fhl ifisife 1} M nutes,

t hen control
device and cause a malfunction.

In order to avoid this problem, controller 300 sets signal REAR to "H"
at step $268 and waits for 50msec. At step S269, controlier 300 checks to see
if signal S.CLOSE is "H". According to the present embodiment, after a
50msec interval, loading plate 81L will move fo a position where shutter 120
can close, If there is no disk at the eject position, shutter 120 will be closed
by spring 125, as shown in Fig. 56, and signal S.CLOSE will become "H".
However, if there is & disk at the eject position, shutter 120 will not
completely close because flap 120A will be held wp by the top surface of disk
D, as shown in Fig. 57, and signal S.CLOSE will not be "H".

Thus, if signal S.CLOSE is "L", it indicates to controller 300 that a
disk is present at the eject position, and at step 5270, signal FRONT and
signal REAR will be set to "H" for 50msec to stop motor 250, At step S271,
the disk is removed, and controlier 300 waits for signal S.CLOSE to change
to "H". When the disk is removed by the user, shutter 120 rotates to the
closed position, setting signal S.CLOSE to "H", At step 5272, controller 300
sets signal REAR to "H" again, and the loading plate is opened. At step
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300 proceeds to JOB STOCK, shown in Fig. 70 and Fig, 71, via steps S8, S15.
In steps S201-S225, which performthe sane operations as steps S121- S145
descri bed above, the followi ng operations are carried out; (1) Loading

pl ates 81L, 81R are noved from open position POS.3 to support position
PCS. 2; (2) sliding plate 75 is noved fromposition UP-2 to position DOAN-

1; (3) disk D, at the playback position, is brought to the stock position;
(4) sliding plate 7S is brought fromposition DOMN-1 to position UP-2; and
(5) loading plates 81L, 81R are novedgho open position PCS. 3. Then, at step
S226, controller 300 checks to see if signal D.LOCK is "L", and if it is,

Youtt ne. 11 AT opeatlyd 208, wale For ey G ohdiER b L IR 3T 500"
proceeds to§phe ddnttollBRBO0 FiR@ythat BighaloS.CLDSE Ik "H ¢ HenIPAfins2R%tepcont rol | er
300 noves the oflsk, which i s o{rﬁet, to a position where shutter 120 is

opened, and SRR? aad sraitssfop signahd Natgashangd t@ R st ock position. Then,

controller 300 r . h LN, Flyd. [ D.LOCK is
checked agai n. Tf?ghl e?ﬁ@sq%ﬁggﬁérg’mdr?smp{e}gf%lrzgr%nd%?ghésthgdggﬁgsﬂg S225

are identi calaté, zohlr6lla@Bitidgbnronatigsigne L NPYIEPE afSiteyl ST Gatckegrer i bed
above, so the descri Btion wll be omtted here. her exanpl es of

61 Qther
oper ations 5275 .ceonbrader 3Q0 maits fasythe pulse seunt io reash & @ Algng Math@eRer ring to
Fig. 69, In I rl:Red, a s a0 ' to see if
signal S. Cl_ég%?'i Ist %Hﬁlg%ﬂg}%gég .tol F&g?gﬁ %E %h%@% tlggsgﬁcé?% controller
300 stops t e BUQISfEIQmﬁTEtob pdléu.CWhéﬂlmel wmiss Wh redches QD" sitdpdiGieOto and
continues to wai or. sign S.CLCSE to, c e to "H' at step,S271.
Hovever , i t SoiEaller A0 tisE the,dardings PIstpsBAYE  EXS PIGRENS, toSRRSR BOSAGN ¢ he
oading pl aipgyy § OACkSK 576 Slghal PRONT hlPRgTREAR HRVoth et 84 idligee Pl ate to

50msec, electromagnetically braking motor 250. Referring to Fig. 63,

controller 300 proceeds to step 72 and moves stocker 1011 to specified

position POS(n), as described above, and brings the disk to the eject position.
Operations Corresponding to the Read Command

Referring to Figs, 60 and 61, when an externally connected computer
303 (Fig. 60) sends a read command, controller 300 proceeds from step S7
to step S14 in the main routine (Fig. 61). The various mechanisms are
controlled as described above, to bring the selected disk D to the playback
position and send the read command for the specified file to signal processing
circuit 307 and servo circuit 308, The read signal generated by optical pickup
amp 2 is sent to signal processing oircuit 307 via RF amp 309, After EFM
demodulation, deinterleaving, error correction and other necessary operations
are performed, the signal is sent to externally connected computer 303 via
interface circuit 302, and the prescribed data processing performed. Once the
specified file has been read, controller 300 stops signal processing circuit 307
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posi tion DOMN-2, and return to the main routine, thus ignoring the E/L key
entry. Thus, if signal S.CLOSE is "L", controller 300 sets signal REAR to
"L" and signal FRONT to "H' at step S280 so that the |loading plate is
closed. Controller 300 waits for signal P . PULSE to stop at step S281.
When the | oading plates nove to receiving position POS.1 and signal P .
PULSE stops, controller 300 executes steps S283-S287, which performthe
same operations as steps S82-S86 described above. The sliding plate is
nmoved from position UP-2 to position 2, and controller 300 returns to
the main routine shown In Fig. 61. Steps in Fig. 73 that are i.dentical to
the steps in Fig. 63 are_gjven S step, and, t hei

descri pti ons‘nérsér‘{?n?lﬁ%sm&ﬂé?&m%w ‘gr gkmgygnﬂ%f’?’g#@ of the

i nvention w tguAcconpanying drawings, it is to be

under st ood tapgtkﬁgg ﬁglgn iagnljal s not limted to those precise enbodi ments,
and that various changes and nodifications may. be effected therein by one
skilled in the art without departing fromthe scope or spirit of the

i nventi on ad?i#eNfaELOPaPE appended cl ai ms. 62 For exanple, the present
I nvention is used in a changer-type disk playback device in the above

enbodi nent, but it would al so be possible to use the invention in a
si ngl e- di sk pl ayH#fdk sthadibyembtetcottreller0 doey aotreseive kacadi@mmand so, t he

o e o o 055 s bR oot 3 el S ' e O ok
it ve- o1 de d O 1 T e P T e e T R pai - of
belts 14. 815, In steps 8201-5225, which perform the same operations as steps 512?-

$146 described above, the following operations are carried out: (1) Loading

plates 81L, 81R are moved from open position POS.3 to support position

POS.2; (2) sliding plate 75 is moved from position UP-2 to position DOWN-

1; (3) disk D, at the playback position, is brought to the stock position; (4)

sliding plate 75 is brought from position DOWN-1 to position UP-2; and (5)

loading plates 81L, 8IR are moved to open position POS.3, Then, at step

§226, controller 300 checks to see if signal D.LOCK is "L", and if it is,

M.FLAG is set to "STOCK" at step S207. Control then returns to the main

routine. ‘

If at step $226 signal D.LOCK is not "L", then controller 300

proceeds to the flowchart shown in Fig, 71. In steps §229-8225, controller

300 moves the disk, which is offset, to & position where shutter 120 is

opened, and the disk is brought again to the stock position. Then, controller

300 returns to step $226 shown in Fig. 70, and signal D.LOCK is checked

sgain. The details of the operations performed in steps S229-§225 are

identical to the operations performed in steps S121-8146 described above, so

the description will be omitted here.

-
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In the enbodi nent descri bed above, drive-side disk guide 1002 and

fi xed-side disk guide 1003 are fixed to | oading chassis 80 so that they can
nove in parallel in a direction perpendicular to the direction of disk

i nsertion. However, it would al so be possible to have the gui des supported
SD that they can freely rotate around the rear of the device, thus allow ng
notion toward the disk transfer surface toward the di sk insertion opening.
In this case, the axis of rotation should be positioned so that the guides
do not open and cl ose when the disk is_noved, excluding the cases when the
disk is inserted or renoved. Al so, t heblerbodi ment descri bed above connect ed
the guides with pinion gear 85, but it would also be possible to fix one
gui de to t heOthet exenipigh af rpsrationn in resronse taEllakanengigsgortheeiect siatdr i ve- si de
di sk guide 1002 is fixed to the chassis, it could further sinplify drive
mechani sm 1004, which drives timng pulley 15. In this case, noving belt 14
away from di sk edRefefngotcBige $9,dinfthe dlomichar described abad, tamtralles 300dl e not or

v et £ OO T YR AR T,
roved avay (ool i donk e DhORAE ol P RTRAdng k' SBBOC ot

wher e the dir$&0smnd doatiwdseto wait doplsighel §.CLOSE texhagediootH'satistepf t he
device from¢the disk insertion opening._ However, the position to which the
di sk is trand¥dy Haweysosit ywuld alse heopgsaibln o heve spatiglierndf refenncthgei ng
conpletely | ko i f port the
i Sk api nol QORSPE e tp ik Bnebvind SoHRST HOSL Byt o Rflhg SR BPITE 0
81L, 81R ar epdsitiondDOWN-2]iznd remere to thegngin sontiren RS rboringuthe Bibkegan al so be
brought to an internediate position. In this case, when the disk is
renoved, thé¥¥o pl ates woul d nove to disk receiving position POS.1 due to

Thus, if signal 8.CLOSE is "L", controller 300 sets signal REAR to
"L" and signal FRONT to "H" at step S280 so that the loading plate is
closed. Controller 300 waits for signal P . PULSE to stop at step S281.
When the loading plates move to receiving position POS.! and signal
P. PULSE stops, controller 300 executes steps 5283-5287, which perform
the same operations as steps S82-S86 described above. The sliding plate is
moved from position UP-2 to position DOWN-2, and controller 300 returns
to the main routine shown in Fig. 61. Steps in Fig, 73 tha! are identical to the

steps in Fig. 63 are given the same step numbers, and their descriptions are
omitted.

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

\
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the action of spring 127. As described above, the present invention nmakes
It possible for a disk to be transferred to a pl ayback position w thout
requiring the disk to be inserted deeply into the disk insertion opening,
The present invention can also transfer a disk at a playback position to a
position where the spindle hole of the disk is exposed fromthe disk

i nsertion opening. This makes it easier to insert and renove di sks. Wen
renoving a di sk, the user can hold the spindle hole and edge of the disk,

t hus avoi di ng contam nation of the di recordi ng surface. The present

I nvention conprises: first disk transférring nmeans Including a.belt formng

a first disk transferring surface stretched, out ;hetween at.| eagt, two
pul I eys and engagé%fb?}@qéi?’h n@re?fngé%?n%zgﬁ ‘éd‘bsgdgp %c%-lgﬁr’}yr?ge il’léd froma
di sk insertiglaytaRR deRite iANtle aB6RNemBbdilneht, s fieWolldoal iR B Sosi®IthSi Ny a

second di sk transferring surface er_qu:;tgeabl e with apother Side of the edge
of the di sk ¥sasihet myentiopmin mesiggletdisin ptavbren depien i the; deasppsr havege neans

second di sk Yaskef 071, it BifboBim'BFhe aiiferdd P AU IR, 22 2na
second di sk witlkadrivessideadisk piide e 002 and g fixed-gide tdkeguidec IO, Blobevept | east at
the disk insertion opening sSide; pressing neans preSS|ng first disk

t ransf er ri ngt ¥opidelso b posadlie tej contigure fixpd-side diskgguide 1 dhe sHBe t hey nove
cl oser; belt M1 : 30k N . wO0ag nmeans
controlling If‘ﬁemegéft %is\%n‘gaﬁggﬁg lloéb"r%gdgtgﬁ@é&? (t:)}{‘:t(ﬁgel'1 %g@ﬁ%g Bf a disk
into the di gair olsbeltsi Bh opening and transferring the disk to the playback
position; and ejectjng gontrol ans .cqontrol ling belt drivi nmeans in
response to a pr 3&%@@@)03}@@# &Fﬁ%ﬁdﬁ 8 drive fl‘é@q&‘rﬁjﬂéﬁﬁ&&ﬁ at the

pl ayback posﬁ%édi%z%é g;sﬂ{’g}gdﬁéo?&% fik& 10 tatifng! SHassi 86 $b M OhEy Qhn t NE di Sk

I S exposed outs device
move in parallel in a direction perpendicular to the direction of disk insertion.

However, it would also be possible to have the guides supported so that they
can freely rotate around the rear of the device, thus allowing motion toward
the disk transfer sutface toward the disk insertion opening, In this case, the
axis of rotation should be positioned so that the guides do not open and close
when the disk is moved, excluding the cases when the disk is inserted or
removed. Also, the embodiment described above connected the guides with
pinion gear 85, but it would also be possible to fix one guide to the chassis
and have only one be movably supported, If drive-side disk guide 1002 is
fixed to the chassis, it could further simplify drive mechanism 1004, which
drives timing pulley 15. In this case, moving belt 14 away from disk edge De
becomes difficult, but the need for a spindle motor would be eliminated if
disk rotation during playback can be performed by using belt 14 to drive the
disk edge, and belt 14 would not have to be moved away from the outer disk
perimeter,

Furthermore, in the embodiment described above, a disk at playback
position is transferred to a position where the disk spindle hole is completely

—_—
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fromihe disk insertion opening. According to the device of the present
I nvention as descri bed above, | oading control neans responds to t
insertion of a disk into the disk insertion opening by controlling the belt
driving neans so that the disk is transferred to the playback position.

Al so, the ejecting control mans responds to a prescribed eject co
controlling belt driving neans so that the disk is transferred fromthe
pl ayback position through the disk insertion opening to an eject position
where the spindle hole of the disk ispﬁxposed out si de of the devi

What is claimed is: 1. A disk transfe
froman eject

ing device for transferrin

i anot her  posjti,opn wthin sai,d djsk t

it t
devi ce, conﬁxpgﬁ%alg‘?msglaﬁ Wgél%q oVice ﬁ&?‘ & dis,ingertion pRening Ve{n%ﬁgl

sai d chassi

el enent nounted on sal

ofitibhng vaugx& gﬁet

assli s having a secon

dish RMrdnbRRSA Yoes Hétfk%%g i;tos ﬁesél? @@ﬂ@g}m

trans sur

he

mrand by

ce. 65
g a disk
ferring
ted on
transfer
face; said

first disk thodndeing sempletely fexposed, saildngescihds dioskbler fonstherussuné ace; at
| east one of_ sai

fi d ,dj sk ,t f I t I ted
a8l 0 chadUPEDTt 43¢ il RUOHS B HPrt RS | Mo B FHACL et SRy or
el ement and otk SECRIN o4 Blorigh@RO UK rEleRIR boliBUR PO AT thilPbad O SUPPOT

said di sk between said first and second

trans

r surfacées; neans for

hol di ng sai dlsbi b bralighk te mnripfeemediate f usitiosn dn shig sk, dilsdn theadisk d5 sur f ace
in positions_s

e, the twe Blatts wduld niE 8 Bk WodVing poliflds PIs.1 due to

the action of spring 127.

As described ibove, the present invention makes it possible for a disk

to be transferrad to a playback position without requiring the disk to be
inserted deeply into the disk insertion oﬁening. The present invention can also
transfer a disk at a playback position to a position where the spindle hole of
the disk is exposed from the disk insertion oﬁening. This makes it easier to
insert and remove disks. When removing a disk, the user can hold the spindle
hole and edge of the disk, thus avoiding contamination of the disk recording
surface. ‘

The present invention comprises: first disk transferring means
including a belt forming a first disk transferring surface stretched out between
at least two pulleys and engageable with one side of an edge of a disk
inserted from a disk insertion opening; and second disk transferring means
comprising a second disk transferring surface engageable with another side
of the edge of the disk inserted from the disk insertion opening; supporting
means movably supporting at least one of either first disk transferring means
or second disk trausferring means so that first disk transferring surface and
second disk transferring surface can be moved toward each other at least st
the disk insertion opening side; pressing means pressing first disk transferring
surface and second disk transferring surface so that they move closer; belt

—_——
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surfaces are separated a distance substantially |less than a di aneter of
said di sk when no disk is supported between said surfaces; detecting neans
for detecting an insertion of said disk Into said disk transferring device
at said eject position; and said detecting neans including neans for
sensing a position of at |east one of said first and second transfer
elenments. 2. The disk transferring device as in claim1, further including
means, responsive to said detecting nmeans, for noving said disk fromsaid
eject position to said another positign along said first and second
surfaces. 66 3. The disk transferring device of claim2, wherein said

nmeans for Al i . i : i i d drive
ot ton_ one Y, b difing aCbdt SoRRhl ‘oI Il cOHRARRE B BAH T L
transfer el gfieig mansh {repaporisertorths ddsertipnsef & diski e el disk 4aserfiom di sk

transferring device of claim 3, wherein anqgther of said first disk transfer
el enent and Opeiag o Fangersiont ffhﬁngiﬁjérmeﬂhéréﬂmaﬁ%sp%lmﬂkéﬂdsﬁﬁ?tﬁkge agai nst

whi ch said I h i g . i g device
as in clai mg%kﬁaﬁ?%gr&’é%%élgsh?ﬁgq ‘r}'ea{%i’g‘e?“grmsg%ﬁ%’gt‘?ﬁd’% és‘gﬂgécglﬁj;ekp after said
di sk is novegmhrpanshd neasfefrirgaiise Uisksat tidplagheRdpabitidn te amséject sur f aces.
6. Adevice as in claimb5, further conprisjing: a fror]qt1 pl 1’:?2 ttached to
sai d chassi positipn hese thesenindle holg,ed-the dlisksig; exppsed futsige pEt #6¥éF8 ocat ed

bet ween a p@si.t i p i pi ndl e hol e of said disk when said disk
is at said g‘?@i%@%%ﬁ@n@?ﬁﬁ first and second disk transfer el enents.

According to the device of the present invention as described above,

loading control means responds to the insertion of a disk into the disk
insertion opening by controlling the belt driving means so that the disk is
transferred to the playback position, Also, the ojq_qting control means
responds to a prescribed gject command by controlling belt driving means so
thet the disk is transferred from the playback position through the disk
insertion opening to an eject position where the spindle hole of the disk is
exposed outside of the device,
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7. The disk transferring device of claim1, wherein said detecting nmeans
detects a separation of said first disk transfzmm | d second
di sk transfer elenment as said disk is being in E,mm,ﬁﬂgﬂaﬂtk
transferring device of claim?7, wherein said det®ectti ng neans "i31cl udes an
optical sensor neans for generating and detecting a |ight beam 9. The di sk

transferring device of claim8, wherein said detecting neans further
i ncludes a beaminterrupter nmounted on said at |east one of said first disk

transfer elenment and sai'd second disk ggransfer el ement. 67 10. The disk
transferring device of claim9, wherein said beaminterrupter .interrupts
said |ight hélg fi;sk is inserted at said eject position and said

first disk trans e? el enent and said second disk transfer el enent are urged
apart by said disk. 11. The disk transferring device of claim9, wherein

id b I nt t ' {, i,d Light t I nt of i ti f
221 di ok wher e Shid e kepusEing, vice ol Fapdantia o G SompS et anst er |
el ement_and ;sahySROMMN RfitioARRIE 1o AIERns1erPing Boflos) hliirahis 1 (1 g

devi ce of cl , further® conprising: neans, responsive to 'sal d detecting
means, for novi nop shasisgi sk from said eject position to said another

it err upt | ng. Sai cb BFtisi GARFEE eleomans ORRIFR o ol IS DAPRE R mecessar y
for said maﬁi&ﬁ%;ﬁ?\éﬁﬁﬂc&@ engage said disk. 13 A disk transferring
device, conprising: a chassis;
a second disk transfer element mounted on said chassis having a
second disk transfer surface;
said first disk transfer surface facing said second disk transfer
surface;
at least one of said first and second disk transfer clements movably
mounted in said chassis;
an urging means for pressing said first disk transfer element and said
second disk transfer element toward each other to support said disk
between said first and second disk transfer surfaces;
means for holding said first disk transfer surface and second disk
transfer surface in positions such that said first and second disk transfer
surfaces are separated & distance substantially. less than a diameter of said
disk when no disk is supported between said surfaces;
detecting means for detecting an insertion of said disk into said disk
transferring device at said eject position; and
said detecting means including means for sensing a position of at
least one of said first and second transfer elements.
2. The disk transferring device as in claim 1, further including means,
responsive to said detecting means, for moving said disk from said eject
position to said anather position along said first and second surfaces.
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two edge supports on said chassis, each wwth a surface; an urging neans for
urgi ng said edge supports together until their surfaces engage opposite

poi nts on an edge of a disk therebetween, sai orted by said
surfaces; said urging neans including nmeans fm‘ﬂglﬂm m ge supports

| oser to each other until said surfaces of sai rts are
separated by a predeterm ned di stance; said predetern1ned di stance bei ng

smal l er than a di aneter of said di sk such that when said disk is inserted
at said eject position, said supports gove apart in opposition to said

urgi ng neans; 68 neans for detecting an insertion of said disk into said
di sk transferring Ccﬁ%:a{r ‘l’ﬂq“ﬁ kit whireid B8iddintkng F@nsferring
device of claim 13',d?¥hr erm?ﬁc u %ﬁcoﬁggnlgxﬂrﬁ m)fﬁlng sai d di sk between

an ej ect posimoving inchidas:pl ayback position al ong said surface of each of
said two edge SUDQC%{;;VS; ﬁgd means for initiating said neans for noving
responsively to sai for detecting. 15. The disk transferring device

of claim 14 wher g d&nmﬁuﬁgbggggrts RV Belt 6n DABRP RAd Hestdiaramanent of at

| east one of said sald disk is inserted into said
di sk transf eelenremnt dadisaid secdnd Tisk ttansfer elemendy anchg devi ce of cl ai m 15,

Bt east one of s dpnrauninh s e belRC G ok anet erring device of
claim 16, wherei ngomhe liskSRankierith eSHPERI 3, Whsrein Bhyhdr vishitce al Ong
whi ch said endl ess belt rolls said disk.

first disk transfer element and said second disk transfer element has a fixed

surface against which said endless belt rolls said disk.

5. The- disk transferring device as in claim 1, further comprising
means for supporting said disk after said disk is moved beyond ends of said
first and second disk transfer surfaces. '

6. A device us in claim 5, further comprising:

a front plate, attached to said chassls, with an insertion opening;

" said front plate being'located between a position occupied by a
spindls hole of said disk when said disk is at said eject position and said
first and second disk transfer elements.

7. The disk transferring device of claim 1, wherein said detecting
means detects a separation of said firat disk transfer element and said
second disk transfer element as said disk is being inserted.

8. The disk transferring device of claim 7, wherein sald detecting
means includes an optical sensor means for generating and detecting a light
beam.

9. The disk transferring device of claim 8, wherein said detecting
means further includes a beam interrupter mounted on said at least one of
said first disk transfer element and said second disk transfer element.
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18 The di sk transferring device of claim14, wherein said neans for noving
I ncl udes: a drive belt; neans for supporting said drive-beltt on one of said

two edge supports; and neans for rotati ng 19. The di sk
transferring device of claim14, wherein Eiﬂl@ @lﬂ ﬂlj ans i ncl uding
means for detecting a novenent of at | east supports 69
20. The disk transferring device of claim 19, V\/nerel n one of said two edge
supports has a fixed surface along which said endless belt rolls said disk.

21. The disk transferring device of clqm 19, wherein said said edge
supports are resiliently interconnect and held apart by a distance

smal l er than a di h erted
bet ween t hem f or c?glg&@é %L%g‘adé&%rqc 0{ Eﬁ?mz%%ﬁ&eggQaﬁﬁgb
transferri ngixdﬂrupteramermptd gaidnlip Bth bémgdi?hidl:(dnm ftiseged at fsaidgéjea: at edvvl th
an insertion rtur I ch_sai i sk s inser o be placed in
sai d ej ect pB% 8§&rddﬁ\‘5?9h&h t&f“é‘ ¢lement and &@ﬁé&c‘mﬁegﬁi‘df%ﬁg@m s
| ocated |yin edge supports and said eject
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posi tion. ewce as in claim?22, wherein said two
edge supports ar elhDThbldmcdlmemﬂ tdevizai of claims9,swherein wridhbeamm t hat

Chassi o. 24 Intergumet AHerEipey ShlA ught ge&ﬁ?@tséip%ﬁ%ﬁﬁéo%r@ﬁ%% g =
detecting  where said disk is supported between said first disk transfer element and
said second disk transfer element,
12. The disk transferring device of claim 9, further comprising:
means, responsive to said detecting means, for moving said disk from

said eject position fo said another position along said first and second
surfaces;

said beam interrupter interrupting said light beam at a minimum
insertion of said disk necessary for said means for moving to engage said
disk.

13. A disk transferring device, comprising:

a chassis;

two edge supports on said chassis, each with a surface;

&n urging means for urging said edge supports together until their
surfaces engage opposite points on an edge of a disk therebetween, said
disk being supported by said surfaces;

said urging means including means for urging said edge supports
closer to each other until said surfaces of said two edge supports are
separated by a predetermined distance; :

said predetermined distance being smaller than a diameter of said
disk such that when said disk is inserted at said eject position, said’ supports
move apart in opposition to said urging means;

_
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nmeans is responsive to a nmovenment of at |east one of said two edge supports
when a disk is inserted into said disk transferringdevice_ 25. The disk
tr.ansferring device of claim 24, wherei et ecti ng nmeans incl udes

means for generating a |light beam and vé% I,f , fu iu’mg a light beam
26. The disk transferring device of clai mZ3™ detecting neans
further includes a beaminterrupter nounted on sai d at’ | éast one of said
first and second disk transfer el enents. 70 27. The disk transferring
device of claim 26, wherein said beamggterrupter interrupting said |ight
beam as said disk is inserted at said eject position and said first and

second transfer S%Jﬁﬁehrard%téﬂﬁﬁgdaﬁpﬁiértﬂﬁ ofi fhidlididke 186> sAiP diSk
transferring device of claim26, “~wherein said beaminterrupter interrupts

said |ight btansferring device apsaidrejectiposition: sai d di sk where said disk is

Cranat er el ement | 38 Tho Sultrapireris divies St SHBLTE ABPL RENEARTC 2 Gi Sk
between an ej ect psunk E@ﬂmbﬁng sﬂuammfdtwe@:saﬁ fedt positiinaribd plagbadk
transferring device mprising: a chassis; first and second di sk transfer

el enent s nouRPHH0B j@ég %ﬁi@iﬁﬁgﬁ%ﬂf gach efsnid 6\% egge supppris; e8d and second
transt er ol oment - T (oL BSKoE M T £7 HorbE igond B 10 B L' X
transfer el emansfovdewcting xed transfer surface; and

15. The disk transferring device of claim 14, wherein said detecting
means is responsive to 8 movement of at least one of said two edge
supports when sald disk is inserted into said disk transferring device.

16. The disk transferring device of claim 15, wherein said detecting
means including means for detecting a movement of at least one of said
edge supports,

17. The disk transferring device of claim 16, wherein one of said two
edge supports has a fixed surface along which said endless belt rolls said
disk, | B

18. The disk transferring device of claim 14, wherein said means for
moving includes:

a drive belt;

means for supporting said drive belt on one of said two edge
supports; and

means for rotating said drive belt.

19, The disk transferring device of claim 14, wherein said detecting
means including means for detecting a movement of at least one of said
edge supports,
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an urging neans for urging said first and second dISk transfer -el enent s
closer to each other until said novable transfer s d fixed
trransfer surface are separated by a predeterm ned ’ﬂ#@ ug
predet ermi ned di stance being smaller than a dianetel of sai uch that
when said disk is inserted at said eject position said first and second
transfer surfaces are pushed apart in opposition to said urging nmeans; and
means for detecting an Insertion of said disk at said eject position. 30.
The di sk transferring device of clain1g%, further including: 71 nmeans
for holding said disk between said novable transfer surface and said fixed

transfer surface; o L hereby
rolling said di skzg'g?ﬂvéen sgﬁgfé e%?e%‘g%gﬁtg@ g%ylggé%%qesdﬁa p05| tion
al ong sai d f edgel stipportd hes Slfh:édcﬂrfawdlonganhclmnidl encﬂesathohgmihlsdidmans for

novi ng respoa‘k‘ve to said neans for detecting. 31. The disk transferring
devi ce of I8 30, wherein said neans for detecting is responsive to said

ens, “ho 220", ShOTRS DAYy R B0 il B8C 1
claim 31, whsdpportsaredesili mtercomboded;mmdmyaa bnMMcdmacnce _
di sk. 33, %ﬁih%aéﬂwﬁe&%épé i Al csieh by S 5 o waefif Be ek BB '
Pr;\e/fiﬁtge{ (r)ﬂ ho?‘g@in?% %gén?pﬂarm meglai,hﬁnce necessary for the neans for
22. The disk transferring device as in claim 13, further comprising:
a front plate with an insertion aperture through which said disk is
inserted to be placed in said eject position;
said front plate being attached to said chassis located lying between
ends of sald two edge supports and said eject position.
23, The disk transferring device as in claim 22, wherein said two
edgs supports are movably connected to said chassis by a mechanism that
provides that they move in equal and opposite directions relative to said
chassis.
24, The disk transferring device of claim 13, wherein said detedting
means is responsive to a movement of at least one of said two edge
supports when a disk is inserted into said disk transferring device,
25. The disk transferring device of claim 24, wherein said detecting
means includes:
means for generating a light beam; and
means for detecting a light beam.
26. The disk transferring device of claim 25, wherein said detecting
means further includes a beam interrupter mounted on said at least one of
said first and second disk transfer elements.
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27. The disk transferring device of claim 26, wherein said beam
interrupter interrupting said light beam as said disk is inserted at said eject
position and said first and second transfer surfaces are moved apart by said
disk.

28, The disk transferring device of claim 26, wherein said beam
interrupter interrupts said light beam at a point of insertion of said disk
where said disk is supported between said first disk transfer element and
said second disk transfer element. - |

29. A disk transferring device for transferring a disk between an
eject position to a playback position within said disk transferring device,
comprising;

& chassis;

first and second disk transfer elements mounted on said chassis;

at least one of said first and second disk transfer elements movably
mounted on said chassis;

said first disk transfer element having a movable transfer surface;

said second disk transfer element having a fixed transfer surface; and

an urging means for urging said first and second disk transfer
elements closer to each other until said movable transfer surface and said
fixed transfer surface are separated by a predetermined distance;

said predetermined distance being smaller than a diameter of said
disk such that when said disk is inserted at said eject position said first and
second transfer surfaces are pushed apart in opposition to said urging
means; and .
means for detecting an insertion of sald disk at said eject position.
30. The disk transferring device of claim 29, further including:
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means for holding said disk between said movable transfer surface
and sald fixed transfer surface; |

means for moving said movable transfer surface, thereby rolling said
disk hetween said eject position and said playback position along said fixed
transfer surface; and

means for initiating said means for moving responsive to said means
for detecting. )

31, The disk transferring device of claim 30, wherein said means for
detecting is responsive to said first and second elements being moved apart,
in opposition to said urging means, by sald disk being inserted;

32, The disk tramsferring device of claim 31, wherein said
predetermined distance is & minimum distance necessary for said first and
second disk transfer elements to support said disk.

33, The disk transferring device of claim 31, wherein said
predetermined distance is 8 minimum distance necessary for the means for
moving to hold said disk. -
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