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BACKGROUND OF THE INVENTION

Thé presént
invention relates to-a disk transporting deVICiﬂ%gﬁé accept's 4 arge and

nd transfers *t hem
oanese utility

| smalldisks,suchasCDs,fhroughaninscrtionapcmneanduansfersﬂmmtOprescribed

positions for storage and playback.

Jai)ane_se utility model publication no. 60-106250, Japanese laid-open publication no.
2-7263 and other references describe disk players, each of which employs a pair of endless
tractor drive belts to transfer the disk between an eject position and a playback position. In

these devices, a pair of belts, each of which engages an opposite point on a disk edge, are
reeved around respective pulleys positioned toward the disk insertion opeping. A disk
inserted through the disk insertion opening is supported between the belts to transfer-it. In
" the former of the two references cited above, the pair of belts is always pressed toward each
other by a spring to urge the belts, without substantial movement, towaxd each other to
engage and support the disk inserted through an insertion opening. In the latter of the two
references, the pair of belts is urged apart by a spring. When a disk is inserted through the
disk inserfion opening, a plinger causes the belts to firmly engage the disk to support it.

In both devices, thebelmamposmonedsothaitheyarereevedammxdaptﬂley
muﬁmnulunwmdtm:dmknmmmwnommmg TmSnmhm1tmxammyln1mmnlhednk
mxplmnlhedmkxmmnmm«nnmmgsMﬁmmmWﬁobcemmguiamimqmomat The large
amount of travel and the depth required to push the disk in far enough to engage the belis

results in a bad operating "feel”.

OBJECTS AND SUMMARY OF THE INVENTION

disks.

compact and which uses a minimum of individual components.
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Xt is an object of the invention to overcome the drawbacks of the prior art.
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. It is another object of the invention to provide a drive system for variably sized

1t is still another object of the present invention to provide a disk transporter that is
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i nserted through the disk insertion opening is supported between the belts
to transfer it. In the forner of the two references cited above, the pair
of belts is always pressed toward each other by a spring to urge the belts,
wi t hout substantial novenent, toward each other to engage and support the
di sk inserted through an insertion opening. In the latter of the two
references, the pair of belts is urged abart by a spring. Wien a disk is

i nserted through the,.  disk insertion opening,.a plunger cayses th lts to
“firmy engage t &M%B@%&&MmM%B%Pﬁ%éﬁwr% s
are positien . : | htier s 'Wrd _
t he di sk |%W§%%%Mﬁg{uﬁg¥g%@%e§§%ﬁl nser%ﬂet e di sk deep
into the diggkgiki tdiRich ' Wbl I ditmeed 60 g Uisk e pg@pmged.
The | arge arrnugr!ﬁl’sﬁt;]¥i trave a%ﬁtie deptﬁﬁéletgtﬁed to gﬁsh t he dgiﬁs in far
enough t0 QRORRwbdr tefl, 4 scoarile! furthér Whéintheopisk 44 inagspoited|td .the pREBAETS

AND SUVMARY OF THE | NVENTI ON It is an object of the invention to
over cone’ t ipesitlomtoocieds sheodisk foe playbask, art .

‘ It is still another object of the invention to provide a belt drive disk conveying
system in which disks do 0t have to be pushed n very far in order to be supported by the
belts. ' |

It is still another ‘object of the irivention to provide a belt drive disk conveying

| system in which disks can be inserted with Httle effort and discomfort,

Briefly, a compact disk player/changer tramsfers cither a 5-1/4-inch or 3-1/2 inch
_size-CDsinsertedmwughanapermreandsupported,.atOppositc contact points on its edge, .
betweenlatemuymovableleﬁandﬁgm-sidé disk guides. The disk's left side contacts a belt
revolved on the left-side disk guide. The disk's right side contacts a fixed wall on the right-
side disk guide. Thebeltissupportedbyapuueya;aninserﬁonendoftheguidw. The
fixed wall of the right side disk guide extends all the way to the front of the disk player so
'matwnenadiski_sinsenedbetwemmegaides,theleﬁ-sidecomactpoimisonacurveq
portion of the belt reeved around the pulley and the right side contact point is on the fixed

| wall forward of the left-side contact point. The first and second disk guides ate urged
together, but the force is transmitted along a line forming an angle with rospect to the
. direction of convergence of the two guides. Because the force is directed at an angle, it
contains a component that tends to force the disk into the disk player and thereby counteract
thenendencybfthedisktobefomedorsqneezedomfrombetweenthétmgnides. The
rgsmtismﬁmediskisengagedandsuppmdafmmwshanowinsuﬁonascomparedm

' the depth required for a pair of guides, both having belts reeved around pulleys at the
forward end. '

- According to an embodiment of the present invention, there is provided, a disk
transferring device that transfers a disk, having an edge, from an insertion position to
apother position, comprising: a chassis, a first disk guide having a belt, a first belt support
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It is another object of the invention to provide a drive system for
vari ably sized disks. It is still another object of the present
invention to provide a disk transporter that is conpact and which uses a
m ni rum of individual conponents. '
2 It is still another object of the present invention to provide a
~disk transporter that includes a pair d disk guides, initially separated
by ad stagé:deatsg.glt Le[mow(%‘)gl tsx?p%o?tl tellxen%%lﬂmwngaﬁrst surface, the belt being reeved over
theﬁrstandatl_eastasecondsupportsuchﬂmtthebeltcanrevolvcamundthefirstandat
leastaseoondsuppdn, a second disk guide having a second surface, at least one of the first
and second disk pguides being movably connected to the chassis such that the first and second
disk guides are movable toward each other an an urging mechanism connected between the
chassis and the at least one of the first and second disk guides effective to urge the at least
one of the first and scoond disk guides toward the other of the first and second disk guides,
ﬂxeﬁrstandseconddiskguide’sbeingposiﬁonedrelaﬁvemth:chassissuéhtlmttheportiom
of the first and second surfaces face each other, at least when the disk is uanqumﬂ
between the insertion posumn and the another position, the disk being transported in
naqxnmcﬁoa¢z~ohﬁng<ﬁ1hchek,ﬂu:ﬁuuandswcondthﬂsgunkmtmnn;pomnomainﬂanve
to the chassis such that the disk may be inserted between the first and second surfaces
making contact with the first and second surfaces when the disk is placed at the insertion
position, the urging mechanism permitting the first and second disk guides to be forced
apért'when a.foroe is applied to the disk as the disk is moved to the insertion position and
the sccond surface being fixed with respect to the second disk guide,
Auwonﬁngtqamoﬂuxtnnbmﬁnmmtofﬂx:ppwenthnmnﬁon,ﬂuneispmnﬁded,atﬁﬂk
transfer device, comprising: first and second guides, the first guide having a belt with a
first surface and the second guide having a second surface opposite the first surface such
 that a disk may be inserted and supported therebetween, substantial portions of the first and
second surfaces being held at such a separanon dlstance and parallel, to form a longitudinal
intersticial space ﬂnnebenmun; and such that the disk may be inserted in an insertion
duecnon,supponzd,andtnuwpoﬂedlnuwwenthefhstandaumomdsuﬂhuﬂ;vﬂunlﬂn:bchxs
revolved, the intersticial space having an insertion end from which the disk may be inserted:
in the insertion direction into the intersticial space, the belt being supported on the first disk
guide by a curbed support at the insertion end, the second surface being substantially
straight along a direction of the insertion such that the disk can be supported between a first
point on the first surface and a second poit on the second surface, the second surface being
displaced from the first point in a direction opposite the dircction of the insertion.
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''the di sk, and which separate to a distance equal to the dianeter of the
i disk to support the disk between them and separate further when the disk
is transported to the playback position to clear the disk for playback.

It is,still another object of the inventiton to provide a belt drive disk
t conveying systemin which disks do not have to be pushed in very far in
order to be supported by the Wbelts. IS st|II anot her obj ect of

tcgﬁ Lgvleg"[sle(r){leto provi de. ﬁ bel.t dr ve di S“E conve{v‘jl n mr‘IFBWWL, ad| sks
di I h f h -1 Lgch

i 76 CDs mmm %ﬁf&ﬁ#@s@h@‘@ febop ¢ %9? B, Biec ot 4B,

ol des. Tt G ¢ bRFWIE R Tuscftid o &%*‘%Pmeﬂls%ﬁemvuﬁmy;sme%mg

dlskguidehavmgnsecondsurfaceopposuethefirstsurfaccfonmngaIOngnudmalspace
berween the first and second surfaces, at least one of the first and second guides being

movably supported by the chassis, the at least one of the first and second disk guides being
connected to the chassis such that the at least one is urged toward the other of the first and
seconddlskgmdw, whereby a disk can be supported at an edge thereof between a first point
onﬂmsﬁnumnﬁmcandasummdpohmmnﬂnsamndmuﬁmeandakmganhmmmwndkuﬁmm
when the belt is revolved about the pulley, the disk being insertable between the first aod
second disk guides from an insertion end of the longitudinal space and the first point being
further from the insertion end than the second point. | |

' Amordingbostillanotherembodimeﬁt'ofthepresentinvemion, there is provided, a
dk*:uwmmu'dnmu:ﬂmtuammmsaldﬁk,bmﬁngan«ﬂgm ﬁmpzaninﬂnﬁqn;mﬁﬁonto
another position, comprising: 2 chassis, 2 first disk guide having a belt, a first belt support
andatkaﬂ:nmﬁmmlbﬂtmqﬁdﬂ,ﬁwtwhhwﬁngaiistmnﬂweumebﬂtbﬁmgrmumﬂown
'ﬂwfhﬂnmdatkmnasawmimmprtmmhﬂmtmcbdtumrﬂmhemmnmimmﬁnuamlm
Jeast a second support, a second disk guide having a second surface, at least one of the first
and second disk guides being movably connected to the chassis such that the first and ;econd
diskguidesmmvawaardea_chomerandanurgingmechamsmconnectedbetweenme'
chassis and the at least one of the first and second disk guides effective to urge the at least
(mmofmwﬁmnamiummﬂdhkgﬁm%tdmudﬂwcﬂmrofmmﬁmtmﬂsamnddhkgmmw,
the first and second disk guides being positioned relative to the chassis such that portions of
the first and second serfaces face each other, at least when the disk is transporied between
thcinsmﬁonpositionandﬂxeanotherposition,ﬂlediskbeingtrgnsportedinrcsponsema '
revolving of the belt and the urging mechanism being effective to move the first and second
disk guides together such that the first and second surfaces are separated by a distamce
substantially smaller than a diameter of the disk prior to an insertion of the disk between the
 first and second surfaces, whereby the disk edge engages the first and second surfaces at 3
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revolved on the left-side disk guide. The disk's right side contacts a
tfixed wall on the right- side disk guide. The belt is supported by a
pulley at an insertion end of the guides. The fixed wall of the right side
| di sk guide extends all the way to the front of the disk player so that
when a disk is inserted between the guides, the left-side contact point is
,on a curved portion of the belt reevedBaround the pulley and the rlght

.;g?ﬁtcoq_hmﬁ‘géﬂm |$ Onth%{‘éﬁ%%é&‘&é m{:/ag of theleft Eﬂd gftce
of %22‘32%@{%@9@%%@1% i ?f“%e@%&%‘ﬁéﬂf%@eﬁ@@%% f*ff'k*”ﬁ: | :
ol ayer andilthShapoR de SMENRRCRirentling 3015 sdpiahf Anb bkdln W Bk iR ©

squeezed Oglcohd QiFfaR&! appRRishdiely eyl fthél @Rmetbile
According to still another embodiment of the present invention, there is provided, a
disk transfer device, comprising: a chassis and first and second longitudinal disk guides
 comnected to the chassis, af least onc of the first aud second disk guides being movably
connected 10 the chassis, the first and second disk guides being separated by a distance and
arranged with respect to each other such that a longitudinal Qpace, with an insertion end
thereof, is defined between the first and second disk guides, the first and second disk guides
having shapes and belng positioned such that a disk can be supported, at an edge of the disk,
bmﬁmanﬂm=ﬁnﬂinﬂsaxmﬂdhkgnﬁb&:na;kmauwopmhm;NMmgth=kmgmmﬁmuspmz
and the first and second disk guides being separated by a distance, prior to an insertion of
the disk, that is smaller than a diameter of the disk, whereby the disk can be inserted
between the first and second disk guides at the insertion end of the longimdinal space,
forcing the first and second disk guides apart, and supported, at the at least two points along
" the longitudinal space. | |
Acmmmngu:ﬂw4meeofﬂw|xmumtuwmnmnasdmwnhuimxwe a disk can be
transferred hyihmzdmktnuwﬁnnngxmwnsamismmndcmm:tmmﬂﬁnng1mmum from a
“shallow" disk inscrtion position. When the belt is revolved, first disk transferring means
and second disk transferring means open up and the disk is supported between them. The
disk is then transferred to the playback position. o

'TheSMMm,mﬂ(Mmrdﬂmn.ﬂmMumamlmhmmmwsofmmpnmmnﬁwmﬁwnWMI
become apparent from the following description read in conjunction with the accompanying

drawings, in which like reference numerals designate the same elements.
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result is that the disk is engaged and supported after only shal | ow

I nserti.on as conpared to the depth required for a pair of guides, both
havi ng belts reeved around pulleys at the forward end. . Accordlng
to an enbodi ment of the present invention, there is provided, a disk
transferring device that transfers a dISk having an edge, from an

i nsertion position to- another position® conpr|5|ng a chassis, a first

di sk guid port
3 and at wgmi%ﬁﬁtmwwlt having a first surface, the

bel t being reeygd OXGH exploded view of a main chassis of a disk player.

Fig. iisanexplodedviewofasupportmcchmﬂsmofadisktransfermecharﬁsm, a
clamper support mechaism, a disk clamper, a0d a disk lock mechanise, al attached 1o &
loading chassis 80 of the main chassis of Fig. 1.

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

Fig. 4 is an exploded view of a fixed disk guide of the disk transfer mechanism of
Fig. 2.

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

lﬂg.6isanemkwuecqw&mwﬁonofﬂwfhwddmkgmneome:4.

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

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

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

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

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

Fig. 12 is an exploded view of a djsk lock mechanism.
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the first and at | east a second support such that the belt can revolve
around t he first.and at. least a second support, a: -second di sk -gui de havi ng
a second surface, | east one of the first and second di sk gui des being
novabl y connect ed to the chassis such that the first and second disk

gui des are novabl e toward each other an an urgi ng nechani sm connect ed
between the chassis and.the at |east one of -the first and second di sk

gui des effective to urge the-at |least one of the first and second di sk

gui des toward the other of the first and second di sk guides, the first and
second di sk gui des being positioned relative to the chassis such that the
portions of the first and second surfgqces face each other, at |east when
the disk is transported between the insertion position and the anot her

position, the diskpgei1aGs 4 fopadPof Bl disk rransfis AMERMisPoFFiEeY #l ¥dkp of the
bel t, the first and second di sk guides being positioned relative
. receiving position,
Fig. 14 is a top-view of the disk transfer mechanism of Fig. 2 with a
disk in an initial stage of a disk loading operation for a large-diameter disk.
Fig. 15 is a top-view of the disk transfer mechanism of Fxg 2 ina later
stage of the dlsk loadmg operation for a large-dlame;er disk.
Fig. 16 is a top-view of the disk transfer mechanism of Fig. 2 in which
a large-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.
Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk released in the playback position in preparation for
playing the disk back.
Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk in a store position,
. Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a large-diameter
- disk being moved from the store position to and eject position.
Fig. 20 is a top-view of the disk transfer mechanism of Fig. 2, with a
small-diameter disk during insetion. .
" Fig. 21 is a top-view of the disk transfer mechanism of Fig. 2 in which
a small-diameter disk is firmly held in a intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.
* Fig. 22 is a top-view of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the playback position in prepafation for
playing the disk back.
Fig. 23 is a top-view of the disk transfer mechanism of Flg. 2 showmg
a small-diameter disk in a store position.
Fig. 24 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a small-diameter
disk being moved from the store position to and eject position.
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to the chassis such that the disk may be inserted.between the first and

second surfaces making contact wth the first and second surfaces when

the disk is placed at the insertion position, the urging nechani sm
permtting the first -and second di sk guides to.be forced apart when a

force is applied to the disk as the disk is noved to the insertion position

and

the second surface_being fixed with respect to the second di sk gui de.
Accordi ng to anot her enbodi nent of the present inventi.on, there-is

provided, a disk transfer device, conprising: first and second guides,
first guide having a belt wth a

t he

first surface and the second gui de having
a second surface opposite the first sgrface such that a disk may be

i nserted and supported therebetween, substantial portions of the first and

second.surfaces bagindmsglate iﬁm@l&ﬁgg Ate Genidbiidihenechidspar al l el , to
forma | ongitudi nal_lg intersticial space que etwgen,ﬂ‘gnd such that the
di sk nmay. be iwitieasliding platermecherismiimn first position.

L8191 " 1981 K

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

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

 Fig. 28 is a top-view of the loading plate opening/closing mechanism

with 2 sliding plate mechanism in a fourth position which engages a rack
member.

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

‘member and which a pinion has traveled a distance on the rack member to
~ open the loading plate opening/closing mechanism.

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

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

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

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

Fig. 34 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the first state in which the optical
mechanism is lowered. o
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direction, supported, and transported between the .first and second surfaces
when the belt is revolved, the intersticial space-having an insertion end
from which the disk may be inserted in the insertion direction into the :
intersticial space, the belt being supported on the first disk guide by a
curbed support at the insertion end, the second surface being substantially
strai ght along a direction of the insertion such that the disk can be
supported between a first point on the first surface and a second poi nt on
t he second surface, the second surface being displaced fromthe first
point in a direction opposite the diriftion of the insertion.
Fig. 35 is an end-view of .optical mechanism vertical transfer
mechanism where the sliding plate mechanism is in the first state in which the
optical mechanism is lowered, |
Fig. 36 is a top-view of optical mechanism vertical transfer mechanism
where the sliding platc mechanism is in the-second state in which the optical
mechanism is lowered. _
" Pig. 37is a end-view of optical mechanism vertical transfer mechanism
. where the sliding plate mechanism is in the second state in which the opticat
mechanism is lowered. '
Fig. 38 is.a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism js in the third state in which the optical -
mechanism is raised,
Fig. 39 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism m in the third state in which the optical
mechanism is raised.
Fig, 40 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the fourth state in which the optical
mechanism is raised. o |
Fig. 41 is a top-view of optical mechanism vertical transfer mechanism
-where the sliding plate mechanism is In the fourth state in which the optical
mechanism is raised. ' |
~ Pig. 42 is a top-view of the clamper support mechanism where the
 loading plates are in a position for receiving a disk,
Fig. 43 is an end-wise section of the clamper support mechanism where
the loading plates are the position shown in Fig. 42.
Fig. 44 is a top-view of the clamper ‘support mechanism where the
loading plates are in a position in which a large-diameter digk is supported.
' Fig. 45 is an end-wise section of the clamper support mechanistm whexe
the loading plates are the position shown in Fig. 44.
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4 According to still another enbodi nent of the present invention,
there is provided, a disk transfer device, conpri.sing: a chassis and first
and second di sk gui des, the first disk guide havi-ng a belt with a first
surface supported at at |east one end by a pulley, the second disk.guide
havi ng a second surface opposite the first surface formng a | ongitudi nal
space between-the first and second surfaces, at |east one of the first and
second gui des being novably supported by t he chassis, the at |east one of
the first and second di sk gui des being connected to the chassis such that
the at |l east one is urged toward the other of the first and second disk
gui des, whereby a di sk can be supportgy at an edge thereof between a first
point on the first surface and a second point on the second surface and

72", S0 oo AR G Bl i et 1 .
the optical mechanism and turntable have been raised to clamp the disk.

Fig. 47 is an end-wise section of the clamper support mechanism where
optical mechanism and turntable are in the configuration of Fig. 46.

‘Fig. 48 is a top-view of the clamper support mechanism after the
clamper has been relcased.

Fig. 49 is an end-wise section of the clamper support mechanism in the
configuration of Fig. 48.

Fig. 50 i3 an end-wise section showing the clamper support mechanism
afier releasing the clamper while no disk is present between the clamper and
the turntable.

Fig. 51 is an end-wrse section of the clamper support mechanism after
anamMmmuidmktmnmmngofajnmﬂummddmk

Fig. 52 is a top view of the disk lock mechanism with the sliding plate
mechanism in the first position in which the disks are locked.

" Fig. 53 is a side section showing the disk lock mechanism with the
sliding plate mechanism and the disk lock mechanisms in the position of Fig.
5. -. . _

Pig. 54 is a top view of the disk lock mechanism with the sliding plate
mechanism in the second position in which a disk is unlocked. '

Fig. 55 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Rig. 54,

Fig. 56 is a top view of the disk lock mechanism with the sliding plate
mechanism in the third position in which the lock is partly closed.

Fig. 57 it a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56,

Fig. 58 is a top view of the disk lock mechanism with the sliding plate
mechanism in the fourth position in which a disks are locked,

Fig. 59 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk ock mechanisms in the positions of Fig. 58.
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second di sk guides froman insertion end of the |ongitudinal space and the
first point being -further fromthe insertion end.than the second point". .
According to still ariother enbodi menf of the present invention, there is
provided, a disk transfer device that transfers a disk, having an edge,
froman insertion position to another position, conprising: a chassis, a
first disk guide having a belt, a first belt support and at |east a second
belt support, the belt having a first surface, the belt being reeved over
the first and at | east a second support such that the belt can revol ve
around the first and at |east a second support, a second di sk guide having
a second surface, at |east one of'thelﬁirst and second di sk gui des bei ng
movably connected to the chassis such that the first and second disk

gui des are novabl eFng\mfaQ a‘i&}?@k@t&qﬁﬂ‘ﬂs&ﬁoﬁ‘éﬂéﬁﬁeﬁﬁ@@mﬂ%&ﬁp”em ed
bet ween t he .
prepared to allow ingertion of a disk.
" Fig. 61 is a partial section showing the disk insertion ecror prevention
mechanism positioned as in Fig. 60. '
- Fig.62isa top;view of the disk insertion error prevention mechanism
closed after transport of a disk beyond a flap closure.
Fig, 63 is a partial section showing the disk insertion error prevention
mechanism positioned as in Fig. 62.
Fig. 64 is a partial end section of the disk insertion error prevention
mechanism during transport of a disk past the flap closure. '
Fig. 65 is a timing chart indicating the relative states of the loading
plates, the clamper support mechanism, the flap closure and signals used for
'ummmmﬁmgadkknm)mmdkkphmm
Fig. 66 is a timing chart indicating the relative states of the damper
lock mechanism the rack and pinion mechanism used to open the loading .
plates, the disk Jock mechanism, the position of the optical mechanism, the
position of the sliding plate and the state of a signal used to register the sliding
plate position.
" Fig. 67 is a block diagram of a control circuit for the disk player.
Fig. 68 is a flowchart of a main procedure of system controller 300,
Fig. 69 is a flowchart of a JOB LOAD procedure.
Fig. 70 is a flowchart of the JOB LOAD procedure.
Fig. 71 is a flowchart of the JOB LOAD procedure.
" Fig. 72 is a flowchart of a JOB EJECT procedure.
Pig. 73 is a flowchart of the JOB EJECT procedure,
Fig. 74 is a flowchart of the JOB EJECT procedure.
Fig. 75 is a flowchart of the JOB EJECT procedure.
"Fig. 76 is a flowchart of the JOB BJECT procedure,
Fig. 77 is a flowchart of the JOB EJECT procedure.
Fig. 78 is a flowchart of the JOB EJECT procedure.
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chassis and the at

| east one of the first and second di sk gui des effective

to urge the at least one of the first -and second- dISk gui.des -toward the -

other of the first and second di Sk guides,

t he. flrst and setond di sk

gui des being positioned relative-to the chassis such that portions of the
first and second surfaces face each other, at |east when the disk is

transported between
di sk being transported in response to a

theé insertion position and the another position, the
revol ving of the belt and the

urgi ng nechani sm being effective to nove the first and second di sk gui des

t oget her such that the first and seco
di stance .substantially smaller than

surfaces are separated by a
di arreter of the disk prior to an

i nserti.on of the het ween, t he [ nd surfaces wher eby t he
i i 790F p oyt of 0 1B STRRT 6

di sk edge engages

181781

Fig. 80 is a flowchart of the JOB STOCK procedure.

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

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

Fig. 83 is a cross-section of a second embodiment of the drive-side disk
guide. - - |
Fig. 84 is a cross-section of a third embodiment of the drive-side disk
guide. _. .
Fig. 85 is a cross-section of a fourth embodiment of the drive-side disk
guide, .
Fig. 86isa perspective drawing indicating an alternative embodiment
of the disk player in which the disk player is mounted vertically.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

R&férring to Fig. 1, a housing 1000 of a disk pl_ayer.conforﬁxs to
standard dimensions for computer peripherals having a 5-1/4 inch half-height
form factor. Housing 1000 has outer dimensions, 41,5 mm height x 146 mm
width x 209 mm depth. The disk player includes a disk changer that stores
four €Ds for selective playback. Housing 1000 is generally box-shaped with
four sides, a lower panel, and a top cover 3. A loading chassis 80 is attached

to integral mounting brackets of two-sides of main chassis 90 between top

cover 3 and the lower panel of main chassis 90. Top cover 3 may be omitted
when the disk player is mounned on 2 front panel of a computer (not shown in
the drawings). .

A front panel 1 is attached to a front one of the four sldes 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
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5 shallower insertion depth than if the first and second surfaces were

separated .by a di'stance corresponding to a full insertion of'the disk, the
fill insertion hei'ng that required to support and_ transport the disk and
correspondi ng to a separation distance between the first and second
surfaces approximately equal to the dianeter. According to still

anot her enbodi ment ‘of the present invention, there is provided, a disk
transfer device, conprising: a chassis and first and second | ongitudi nal

di sk guides connected to the chassis, at |east one of the first and second
di sk gui des being novably connected to the chassis, the first and second
di sk gui des bei ng separated by a distldance and

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

. Referring to Figs. 24, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably mounted on a lower side of loading chassis
80 on a left side of housing 1000, A fixed-side disk guide 1003 is slidably
mounted on the lower side of loading chassis 80 toward a right side of liousing
1000. L-shaped loading plates 81L and 81R hang on support pins 17A and 178
attached to their upper surfaces, respectively. Support pins 17A and 17B pass
through respective transverse guide grooves 80A and 80B in loading chassis
80. Rings 21A and 21B, at ends of support pins 17A and 17B, respectively,
prevent support pins 17A and 17B from slipping out of guide grooves 80A and
80B. Fixed and drive-side disk guides 1003 and 1002 attach to L-shaped
loading plates 81R and 81L, respectively, thereby permitting fixed and drive-
side disk guides 1003 and 1002, move iransversely on the bottom of loading
chassis 80. '

Guide rollers 19A and 19B, rotatably mounted on upper surfaces of

loading plates 81L and 81IR, travel in guide grooves 80A, 80B in loading

. chassis 80. Guids rollers 19A, 198 it closely within guide grooves 80A, 80B,

- 'Thus, guide rollers 19A and 19B insure accurate alignment of loading plates

81L and 81R throughout their respective ranges of movement. Support pins

17A are shorter than support pins 17B so that loading plate 81R is guided at

a position closer to loading chassis 80 than loading plate 81L, permitting
loading plates 81L and 81R to ovetlap. |

Respective opposing sides of loading plates 81L and 81R have iritegral

~ 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

811. moves laterally, pinion gear 85 romm in a direction _that forces loading

. plate 8IR 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
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arranged with respect to each other such that a |ongitudinal ,space, wth an
insertion end thereof, is defined between the. first and second disk

gui des, the first and second di'sk guides having -shapes and bei ng

posi tioned such that a disk can be supported, at an edge of the disk,
between the first and second disk guides, at at |least two points along the
| ongi tudi nal space and the first and second di sk gui des bei ng separated by
a distance, prior to an insertion of the disk, that is smaller than a

di aneter of the disk, whereby the disk can be rnserted bet ween the first
and second di sk guides at the insertion end of the |ongitudinal space,
forcing the first and second di sk guijges apart, and supported, at the at

| east two points along. the | ongi tudi nal space. _According to the
device of th mOIm%moau E%lith@lLaaid Pa6 21C fod surfacei of Komding be
transferred first disk transferring neans an second di sk transferring

means from achassxs 80, urges loading plates 81L and 81R toward each other.
A bent portion of loading plate 81L forms an integral shutter piece 811
* in loading plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensor 236 on
the front end of loading chassis 80, Disks are supported between fixed and
drive-side disk guides 1003 and 1002. Thus, the mutval spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Optical sensor 236 is. positioned so that the light beam is broken
whea a disk of a certain size is supported between timing and friction belts 14.
and 12. Referring also- to Fig. 65, a signal TN, which is output by optical
sensor 236, goes high (H) when the size of an inserted disk is between 78 and
84 mm, which cotresponds with small diameter compact disks.

Referring to Figs 3 and 5, drive-side disk guide 1002 includes an upper
disk guide 9 of a resin having a low friction coefficient such as Duracon. A
lowet surface of upper disk guide 9 forms an upper half of a guide groove 9°,
which guides the.edge of the inserted disk on the left side of housing 1000. A

 sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower

~ surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
snrﬁm 9A, engages the upper surface of the disk edge. A sloped surface 10A,
mnning longimdinhlly on a lower disk guide 10, slopes at a 45-degree angle

" in a direction opposite that of sloped surface 9A. A projection 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
gap of 1.3 mm width (H1), between projection 9B and projection 10B, is
slightly wider than the thickness of a disk (1.2 mm) so that the disk edge ls
guided precisely.

Referring to Fig. 3, a timing pulley 15 rotates on a shaft 16 on a
forward end of upper disk guide 9. Shaft 16 projects through the lower surface
of upper disk guide 9. Another shaft 6 projects upwardly from the upper
surface of lower disk guide 10 at its rear end. Another timing pulley 7 rotates
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"shal l ow' disk insertion position. Wien the belt is revolved, first disk
transferring means and second di sk transferring means open up and the disk
is supported between them The disk is then transferred to the playback

" posi tion. The above, and other objects, features and advant ages of
the present invention will becone apparent fromthe foll ow ng description
read in conjunction with the acconpanying draw ngs, in which |like

ref erence nuneral s designate the sane el enments. - .

15

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

form a loop with a long axis of the loop being parallel to a direction of
transport of disk D, d. An inside surface of timing belt 14 has teeth or ‘
serrations. Quiside surfaces of timing pulleys 15 and 7, adjacent corresponding

portions of the inside surface of timing belt 14, also have teeth or serrations

to engage the teeth or serrations of timing belt 14, thereby preventing slippape

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

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

Referring now also to Fig, 8, a tapered disk guide 11E (see Fig. 8)
toward a front end of fixed-side disk guide 1003, An gap H2 of groove 11C
is 1.5 mm wide, slightly wider than the thickness of a disk. This gap width
allows the disk edge to be guided precisely without binding. Friction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end of groove
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E extends. Friction belt 12 has a
high friction coefficient to prevent the rim of the disk from slipping. Ends 12A
of friction belt 12 are wrapped around belt fixing piece 11F and held in place
by a reinforcement plate 13. Reinforcement plate 13 also supports flat wall
11D to prevent it from bowing due to the force applied by the disk running
along friction belt 12. _

Referring to Fig. 3, 5, and 6 an outer perimeter surface 14A of timing
belt 14 is positioned to engage with the disk edge, guided between projections
OB, 10B, on the left side of housing 1000. Friction belt 12 engages the
opposite edge of the disk. Timing belt 14 is revolved by timing pulley 15 fo
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BRI EF DESCRI PTI ON OF THE DRAW NGS _ Fig. 1 is an exploded view of a
mai n chassis of a di.sk pl ayer. Fig. 2 is an expl-odcd view of a
support nechani sm of a disk transfer nechanism a’ cI anper support
mechani sm a di sk ¢lanmper, and a disk |lock nechanisim all attached to a

| oadi ng chassis 80 .of the main chassis of Fig. 1. Fig. 3 is an

expl oded view of a drive-side disk guide of the disk transfer nmechanism of
Fig. 2. Fig: 4 is an exploded view of a fixed disk guide of the disk
transfer mechani smof Fig. 2. Fig. 5 is an end-w se cross-section

of the drive-side disk guide of Fig. 3. Fig. 6 is an end-w se
cross-section of the fixed disk guide gf Fi.g. 4. Fig. 7 is an

expl oded view of a |oading plate opening/closing nmechani'smof the disk

transport Wecmﬁﬂ&aﬁkﬁsﬂehhmg 1000 Fruﬁbﬁbelﬁlzﬁfﬁcd%t%%@loﬁdﬂﬁs section
of the fixed di skmgw de of and I's an expl oded vi ew

of an optical plae8aRi Thereiome, dgmi;lg hels du mnaml&@d wgbawg the center of
the disk would move toward the left of the device causing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is
determined from the angular displacement of timing pulley 15. The non-linear
displacement of the disk would make it difficult to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley. 15.
This is so because, with bowing of timing belt 14 and friction in the sliding
supports, the transverse movement of the disk would be a complex function of
fore-aft displacement of timing pulley 15 which would vary with properties of
the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likely to lead to errors in fore-aft position detection of the
disk. | |

Referring momentarily to Fig. 82, timing belt 14 is prevented from
bowing by a guide wall 10D, on lower disk guide 10. The inside surface 14B
of timing belt 14 stides over guide wall 10D, This prevents the force of the
disk from pressing timing belt 14 inwardly. A mefal plate 8, between digk
guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents digk guides 9 and 10 from
flexing. A disk protection sheet 23, atiached to the top and bottom surfaces of
the rear side of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk guide 9.

Refeﬁing now to Fig. 7, a ldading plate open/close mechanism 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive
motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.
Gear G3A on 2 lower portion of gear member 63, engages worm gear 253,
Plate 86A is fixed to a shaft 88 which fits in a center hole 1A of shaft 91,
allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably
inferconnecting plates 86A and 86B. Timing pulley 15 rotates on shaft 16
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Fig. 10 is an expl oded view of an optical nechanismvertical transfer
mechani sm of the optical nechanismof Fig. 9. - - Fig. 11 is an

- expl oded vi ew'of a stocker and stocker verti cal transfer mechani sm
Fig. 12 is an expl oded view of a di sk | ock nmechani sm

7 -Fig. 13 is a top-view of the disk transfer mechani sm of
Fig. 21in a disk recei ving position. :
17

protruding from a distal end of plate 86.3. An intermediate gear 82C, rotating
at a middle of plate 86A, meshes with both gear 63C, on an upper portion of
gear member 63, and gear 82B, thereby transmitting rotation of the shaft of
- motor 250 to gear 82B. Rotation of pear 82B is further transmitted to timing

pulley 15 by a gear 82A that rotates on a middle of plate 86B. Gear 82A
meshes with gear 828 and a gear 15B on a lower portion of timing pulley 15.

Referring. momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timing pulley 15 as timing pulley 15 moves
trapsversely with drive-side disk guide 1002. Thus, the rofation of motor 250
is transmitted to timing pulley 15 by an extensible transovission withour
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
IIansmlsswn instead of a movable motor and {ransmission, the mass and
weight of the drive mechanism travcllmg with loading plate 81L is minimized,
making it possible to use a weaker spring 127 to urge loading platez 81L and
81R medially topether. Disk insertion is thereby made easicr and more
responsive. In addition, the pressure load on timing belt 14 and friction belt
12 is reduced, |

Optical serisor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
interrupts a light beam detected by optical sensor 232 as gear member 63
rotates. Optical sensor 232 generates a loading pulse signal, signal
L. PULSE. Because bowing of the timing belt 14 is prevented as discussed
above, rotation of shutter wheel 63B is comrelated in a predetermined way with
movement of disk D, d. Therefore, signal L. PULSE can serve as an
indication of disk movement. During disk transfer, one pulse in signal
L. PULSE indicates a movement of 0.5 mm of the disk in the present
embodiment, The same signal L. PULSE also indicates the distance moved
by loading plate 81L during an operation that is described below. In this
operation, one pulse indicates that loading plate 81L has moved 0,314 mm.
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Fig. 14 is a top-view of the disk transfer mechanismof Fig..2 with a
disk in an initial stage of a-disk |oading operatiron for a | arge-di aneter

di sk. " Fig. 15 is-a top-view of the disk. transfer.nmechani sm of
Fig. 2in a later stage of the disk |oading opertion for a :

| ar ge- di anet er di sk. Fig. 16 is a top-view of the disk
transfer nmechantsmof Fig. 2 in which a large-dianeter disk is firmy
held in an internediate position, in which it is supported by the

di sk transfer mechanism .and in a playback position. Fig. 17
Is a top-view of the disk transfer nechanismof Fig. 2 show ng a

| ar ge-di aneter disk released in the plgayback position in preparation for

pl ayi ng the di sk back. Fig. 18 is a top-view of the disk

transfer mechani sReférikg gow s i 1J, when no disk 8 hejd-baiween teive-sidsk in a store
posi tion. : . .. Fig.. .19 is a_ top-view of the disk transfer nmechani sm
of Fig. 2 sh@ﬂﬁl%ﬂg_@%g@@‘ gqm@i‘gﬂo%meif%0;%51'5618#36“5&‘???30% occupi ed
by a Iarge-di?ﬁgef topefh | ihdt HB & {48 grésvet i ON to and

ej ect position. . Tl and 178 .Eﬁg‘ﬁ“%y@gg?{(’)%-vi elf/eeo tg‘tghe di s}?gt ransfer
mechani sm of 80Aqand 80Bywespectively. This placesditk ttinsfer meehanisgkl 00 in mdisk nser t i on.

O P L 2 hai i S, ) b AR ER RO Bl Sl B " LT
o on, MRt g ot A ey sesnn
of Fig. 2 shomedified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than
the 80 mm diameter of small-diameter disks, When disk transfer mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until 2 disk D, d is inserted a certain distance.
When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first engages with ﬁming belt 14 and disk guide 11E. As described
above, 'disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E during disk insection.
As the disk is inserted, loading plates 81L and 81R are forced apart against the
force of spring 127. The presence of disk guide 11E prevents disk D from
" rubbing against timing belt 14 during this phase of insertion. By preventing the
disk from rubbing against timing belt 14, damage and wear to timing belt 14

is minimized. ‘
Referring to Pigs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation'distance between timing belt 14 and
~ friction belt 12 is increased to 78 mm. This initiates disk loading, To pull disk
D into housing 1000, disk transfer mechanism 1001 revolves timing belt 14
counterclockwise. However, timing belt 14 cannot pull the disk in until the
disk has reached a certain point where the tendency of the disk to slip back out
due to the force of spring 127 is overcome by the force of friction between the
disk edge and timing belt and friction belt 12. This requires that the user push
~ the disk inwardly up to that point. The present design is optimized for a user
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ey

a snal | -di ameter. disk released in the playback position in preparation for

pl ayi ng the, di sk back.
transfer mechanism of Fig. 2 showi ng

posi tion..

of Fig. 2 show ng
occupi ed by a small-di aneter
to and eject position. -

C181/57 4 1961 0K

Fig. 23 is a top-view of the disk
a small-dl aneter disk in a store

Fig. 24 is a top-view of the disk transfer mechani sm

19
that inserts disk D into insertion aperture 1A holding the disk spindle hole and
the disk rim with the right forefinger and the thumb, respectively. The disk
can then be easily and naturally rotated clockwise as the disk is pushed in.

~ Drive-side disk guide 1002, draws the disk in by pulling the left side of disk

D, rotating it clockwise, with the hand of the user urging it along until disk
transfer mechanism 1001 gets a solid grip on disk D. |
Once disk transfer mechanism 1001 has brought disk D to a position
where it is firmly supported between timing belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is brought to a playback
position (P2) and then to a stock position (P3). Referring momentarily to Fig.
19, by driving timing belt 14 clockwise, disk transfer mechanism 1001 brings
disk D from a-stock position (P3), or-a playback position (P2), to an eject
pasition (P4) where disk D, d may be removed by the user. Disk transfer
mechamsm 1001 is controller to brmg disk D as far to the front of the disk
player as possible without causing permitting timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped Just before timing

belt 14 and friction belt 12 would shift medially under the force of spring 127,

This insures that disk D is firmly held in the eject position. The disk D is
moved between the eject position, the playback position, and the stock position
in response to keypad eniries by the user.

Referring momentarily to Figs. 13, 17, and 25 when a disk is played
back, loading plates 81L and 81R are separated by a distance greater than the
diameter of the disk, thereby releasing the disk so that the disk can be rotated
freely. A rack engager 1005, which moves loading plates 81L and B1R apart,
is also driven by motor 250. ’

_ Referring again to Fig. 7, a rack release plate 134 ig attached to main
chassis 90 by pins 135, inserted in a guide grooves S0H in main chassis 90,
so that rack release plate 134 can slide left and right relative to main chassis
0. A bend 134B in rack release plate 134 is positioned to engage a bend 75E
in a sliding plate 75, A T-shaped rack release lever 130 rotates on a shaft 133
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Fig. 25 is a top-view of the |oading plate opening/closing mechanismwth a

sliding plate-nmechanismin a first posi.tion. . - Fi'g. 26 is a top-view
of the | oading plate opening/closing nechanlsn1mnth a sliding plate .
mechani smin-a second position. Fig. 27 is d top-view of the |oading
pl at e openi-ng/ cl osi ng mechanismwith a sliding plate mechanismin a third -
posi tion. Fig. 28 is a top-view of the | oading plate opening/closing
mechanismwi th a sliding plate nechanismin a fourth position which engages
a rack menber. Fig. 29 is a top-view of the |oading

pl at e- openi ng/ cl osi ng nmechanismwith a sliding plate nechanismin a fifth
position which engages the rack.rrenbelzloand whi ch a pinion has traveled a
di'stance on the rack nmenber to open the |oading-plate opening/closing

mechani sm: extenduF ftom fid o u:tfﬂﬂ‘o!'hﬁ&ﬂm?i: ke lﬂ@rﬁ’i‘[{m%%hhﬁﬁ\;\ﬂpam smin

which the sliding plate mechanismis in a rst posi ch the
danper | ock rhﬂtﬁmmhmbmﬂmeﬂﬁﬂaldlmdmmsﬂ;urgcsrackrelmﬂe!pr 3lis a

o i & socortit ey bR Sk bhad ndl'sbtve, NS 0@ o Bk v i na

| ocked posutlmc lever 130ripgsse Thrbughaart geswcafmtmmﬁaﬁaﬁberlmk mechani sm
|n\/\/n|chtheslld|n Iaterrecanlsmls ai qlrdp05|t|on|nM|chthe
danper | ock -insert a groove 1. Aofrackrelease plate 134, so that rack release

lever 130 rotates counterclockwise responsively to a rightward movement of

rack release plate 134,

Referring now also to Fig. 29, projections 87A on the lower end of
rack member 87, are inserted into holes (hidden in the drawing) in main
chassis 90, Rack member 87 has an intcgral rack 87D with a longitndinal axis
that rups laterally. The insertion of projections 87A into the holes forms a

 pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pivot in an arc whose tangents are perpendicular to the axis
of rack 87D. Thus, rack member 87 pivots toward and away from the front
of the disk player, Integral rack 87D engages with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B of rack member 87 is
connected to arm 130A of rack release lever 130 by a plate 131 and a spring
132. When rack release lever 130 rotates in-a counterclockwise direction, rack
member 87 rofates toward the rear of the disk player causing rack 87D to
mesh with gear 15C. . _ _

Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so that it engages with gear 15C (ON) or disengages (OFF)
in response to the position of sliding plate 75, Wil sliding plate 75 is moving
between a position DOWN-2 and 2 position UP-1, bend 75E of sliding plate
75 is positioned at a distance from bend 134B of rack release plate 134,
Therefore, in this range of positions, the force of spring 138 rotates rack
release lever 130 to position rack release plate 134 toward the left end with
pms 135, 135 restmg at the left-most ends of their respective guide groaves
90H, 90H. In this range of positions of sliding plate 75, rack member 87 is
held away from gear 15C by plate 131 as shown in Figs. 25-27 under the
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mechani smremains in a | ocked position. Fig. 33 is a top-vi.ew of the
danper- 1 ock mechani smin whi¢h the sliding plate nechanlsnlls in a fourth
position in which the danper |ock mechanismis moved to an unl ocked

posi tion. Fig. 34 is a top-view of optical -‘nechanismvertica
transfer nmechani smwhere the sliding plate nechanismis in the first state
I n-which the optical nechanismis | owered.

9

21

urging of spring 138, When sliding plate 75 moves from position UP-1 to
position UP-2, bend 75E engages with bend 134B, and rack release plate 134
is moved to the right of the disk player. Therefore, rack release plate 134
rotates rack release lever 130 counterclockwise against the urging of spring
138 causing plate 131 and spring 132, to pull rack member 87 to a position
where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches
position UP-2 form position. UP-1 as timing pulley 15 is rotated, gear 15C
rotates so that it follows along rack 87D as shown in Fig. 29. This causes
loading plates 81L and 8IR to move laterally between positions in which a
disk is held between timing belt 14 and friction belt 12 to open positions POS.
4, in which the disk is released (Compare Figs. 13 and 17).

Referring to Figs. 9 and 49, an optical mechanism 1006 includes a
chassis 30, a turntable 102, an optical pickup 2, and an optical pickup transfer
mechanism 53. Disk D is mounted on furntable 102 and rotated as disk D is
played back. Turntable 102 bas a gear 37 attached to its lower surface,
Turntable 102 and gear 37 are fixedly attached to the rotating shaft of a main
motor 33A which drives them. Gear 37 meshes with gear 35 which, in turn,
meshes with gear 36 of auxiliary motor 33B. Gear 35 rotates on a shaft
attached to chassis 30, Turntable 102 is thus rotated by both main motor 33A
and auxiliary motor 33B.

Main motor 33A and auxiliary motor 33B are both employed to dnve
turntable 102 during playback and to drive optical pickup 2 and turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination provides certain benefits.
During disk playback, motor 33A and aiixiliary motor 33B are supplied with
drive voltage at a ratio of approximately 7:3 so that auxiliary motor 33B acts
as a load on main motor 33A. The load of auxiliary motor 33B eliminates

'backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageonsly, because auxiliary motor 33B is partially driven by main
motor 33A, a back-emf gencraled auxiliacy motor 33B reduces the total current
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Fig. 35 is an end-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanismis in the first: “state in which the

‘optical nmechani sm'i's | owered.. Fig. 36 is a: top vi ew of -opti cal.
mechani sm vertical transfer mechani smwhere the slidi ng plate nmechanismis
in the second state in which the optical mechanismis | owered. Pi g.

37 is a end-view of optical nechanismvertical transfer nechani sm where the
sliding plate nechanismis in the second state in which the optical

mechani smis | owered. Fig. 38 is a top-view of optical nechanism
vertical transfer mechani smwhere the sliding plate mechanismis in the
third state in which the optical mech®ni smis raised. Fig. 39 is a

t op- vi ew of tical mechanismyvertical tr f er . mechani where the sliding
pl ate machanﬂz‘m tosthe kwe imoters; Therefore, the Ia WE‘W %W‘li’g SpiRani smis

rai sed. é&“‘*’ﬁﬂ optical mechani smverti cal
transfer meclgu-anl sm vm re the %fm’dl ng fgate mechanismis in the fourth state
in which the opti Duringwcdessing and start- ,mldgh torque and speeg. ard desireddot op- vi ew of

i) et 0 S M B A, .
start-up and accessing, main motor 33A and auxiliary motor 33B are supplied
with equal drive voltages thereby driving disk D with twice the drive torque
of playback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin reading disk D quickly, and the access time
can be shortened. Since main motor 33A: and auxiliary motor 33B aré powered
equally, ' vibration due to backlash between connected gears "35-37 is
transmitted to tarntable 102, However, this vibration presents no problem since
the vibration is only. undesirable during playback, not during acceleration or

" deceleration of disk D. Further details of the motor drive circuit can be found
in Japanese Patent Application Serial Number 6-340510 (filed December. 28,
1994).

A centering' cone 101, projecting from the top surface of turntable 102,
precisely centers disk D with respect to tarntable 102. A magnet 105, inside
centering cone 101, atfracts a clamper 1009 (not shown in Fig. 9 and described
below). Guide rods 31, 38, mounted in chassis 30, guide optical pickup 2 -
along a linear scanning path that forms an angle of 25 degrees in the clockwise
direction with the front side of main chassis 90. The scanning path of optical
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102,
A scanning motor 33 and optical pickup transfer mechanism 53, that includes

" deceleration gears 51, 52, 54, and a rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 230A, 230B detect the rofation of a shutter
wheel 55, driven by a gear 51, This allows the distance of scanning movement
to be detected.

Lower dampers 41, fitied into attachment holes 30C on chassis 30,
vibrationally isolate chassis 30 with optical mechanism 1006, from a base 40.
A respective spring 42, between each lower damper 41 and base 40, supports
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Fig. 42 is a top-view of the clanper support nechani smwhere the | oading
plates are in-a-position for receiving-a disk. * Fig. 43 is an
end-w se section of the clanper support mnechani sntwhere the | oading pl ates
are the position shown in Fig. 42. : Fig. 44 is a top-view of the

cl anper support nechani smwhere the |loading plates are in a position in
which a large-dianeter disk is supported. Fig. 45 is an end-w-se
section of the clanper ‘support mechani smwhere the |oading plates are the
position shown in Fig. 44. ' :

10 '

| 23
the weight of chassis 30. Fasteners 43 insert through upper dampers 44 on the
upper surface of damper 41 passing through lower dampers 41 to connect to
base 40. | o o |
A damper lock mechanism 1008, selectively locks optical mechanism
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is
otherwise vibrationally isolated, Damper lock mechanism 1008 includes a Y-
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-shaped lock
plate 65 also has a pin 65B, projecting from its lower surface, that fits intt;_a
guide groove 40E on base 40, permitting lock plate 65 to move alorig a limited
path defined by guide groove 40E. Engagement tips 64A and 64B of lock plate
64 pass through holes 40A and AQB, 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 lfocated on
a left side of base 40, and insert into a hole 30C located on a left side of
chassis 30. (Hole 30C is not visible in Fig. 9, but is visible in Figs, 30-33.)
Lock plates 64 and 65 are interconnected by connecting plate 66, which rotates
on a shaft 67 projecting upwardly from base 40. A compression spring 68 is
inserted between base 40 and lock plate 64, 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 noich 66A on anend
of connecting plate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A. to control the angular position of
connecting plate 66. | |
Referring now to Figs. 30-33 and 66, damper lock mechanism 1008 is
locked and unlocked in response to the position of sliding plate 75. An edge
758" of sliding plate 75 is at a substantial distance from a notch 66A of
connecting plate 66 when sliding plate 75 is between position DOWN-2 and
position UP-1, Thus, while sliding plate 75 is between position DOWN-2 and
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Fig. 46 is a top-view of the danper support nechanisminmediately after the
optical nmechani smand turntabl e have been raised t,o clanp the disk.

Fig. 47 is an end-w se section of the clamnper support mechani sm wher e
optical nmechanismand turntable are in the configuration of Fig. 46.

Fig. 48 is a top-view of the danper support nechanism after the danper has
been rel eased. Fig. 49 is an end-w se section of the danper support
mechanismin the configuration of Fig. 48. ‘Fig. 50 is an .end-w se
section show ng the danper support nechani sm after rel easing the clanper
while no disk is present between the danper and the turntable. Fi g.
51 is an end-w se section of the clanzﬁr support nechani sm after an
attenpted di sk clanmping of a msalign di sk Fig. 52 is a top view

posi {1 on 1 viIPn WERPHRCRA M &5 4 i owatd ol oF gBE GE BRI 1000 "C 1 [ o
showi ng the %ﬁﬁek&é@oﬁ%ﬁﬁ?&kx&ﬂkpﬂz@mw&mn&n@g&ﬁemm&NMMISﬁAm and the

.di sk I ock nechani snms i-n position of 54 is a top

vi ew of the dintsxholesci0Ae30@ 0f shassis B0 %@W@H@alma&@ﬁm%m in the
second posi ti GRekd 38 ekbaSts taSe 46 WHEL Hiding plate 75 is moved from

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

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

Vertical transport mechanism 1007 raises anﬁ lowers base 40, which
is supported at its forward side on guide pins 45A and 45B and at its rear end
on ramp channel 48°. Ramp channel 48" is cut out of a stainless steel guide
plate attached to base 40 at the rear end thereof, Guide pins 45A and 45B rest
in ramp channels 75A° and 75B’ in bends 75A and 75B, respectively, of
aliding plate 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
a vertical extension 75C in sliding plate 75, Base 40, with elastically supported
optical mechanism 1006, rides up and down on guide shafts 137A, 137B,
which are attached to main chassis 90 and passing through openings in base
40. Sliding plate 75 is translated left and right relative to main chassis 90
causing guide pins 45A and 45B to ride up and down in ramp channels 75A°
and 75B°, respectively, and simultaneously causing ramp channel 48” to ride
upwardly on pin 47.
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Fig. 55 is a side section showi ng the disk | ock nechanismw th the slidi-ng
pl at e mechani sm and di sk | ock nmechanisns in the position of Fig. 54.

Fig. 56 is a top view of the disk |ock mechanismwi th the sliding plate
mechanismin the third position in which the lock is partly closed.

Fig. 57 is a side section showing the disk | ock mechanismwth the sliding
pl ate mechani sm and di sk | ock nmechanisns in the positions of Fig. 56.

Fig. 58 is a top view of the disk | ock #®chanismwith the sliding plate
nmechani smin the fourth position,in which a disks are |ocked,

59 is a side Soafts H3PAq) rﬁwﬂmmﬂmwmr%cﬁl&ﬂﬁ%%ﬂmmﬂ@wyfpl ate
mechani snyA0a 45! Vnan BEAI6t Fasd Sroupf i3Sl 148 3a Hig Hate 3. Shass

136A-136C have wide heads w hold sliding plate 75 adjacent to main chassis 90. A worm

gear 254 pressed onto a rotating ghaft 251A of a motor 251 méshes with a gear 184A of a gear
member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another
gear 184B of gear member 184 meshes with a gear 71, which in turn meshes with a gear 72.
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter |
gear T4A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.

Gears 71 and 72, and gear elements 73 and 74, all rotate on respective integral shafts that fit
into respective holes in the bottom of main chassis 90. Therefore, rotation of motor 251
translates sliding plate 75 left and right.

A shutter wheel 58, attached 10 a top of gear memiber 184, periodically interrupts 2
1ight beam of an optical sensor 233, supported on  bracket 181, as gear member 184 rotates,
%o generate a series of signals (sliding plate motion pulse signai, P, PULSE, described below).
* This series of signals is used by a controller to determine the position of sliding plate 75.

Referring now also to Fig. 66, horizonial portions G1 of ramp channels 7SA’ and 75B"

guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a
position DOWN.-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
nwdmnhnluxwisdmmminﬂmdownpmmkminFm.Qh,bdwdekI)hxﬁmlmwbm*
position. When sliding plate 75 moves between position DOWN-1 and position UP-1 (the

latter shown in Figs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of
ramp channels 75A" and 75B', thereby lifting optical mechanism 1006. When sliding plate 75
moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41, guides
pins 45A and 45B | '
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11 Fig. 60 is a top-view of a disk insertion error prevention
ared to allow insertion of-a disk. - - . Fig. 61.is a .
partial section showi ng the disk insertion error preventi on nmechani sm

mechani sm prep

positi oned as

in Fig. 60. Fig. 62 is a top-view of the disk

insertion error prevention mechani smclosed after transport of a disk
cl osure. . Fig. 63 is a partial section show ng-the disk

beyond a fl ap

insertion erro
64 is a partia
mechani sm dur i

r prevention mechani smpositioned as in Fig. 62.

| end section of the disk insertion error prevention

ng transport of a disk past the flap closure.

Fi g.
Fig. 65

is atimng chart indicating the relatigge states of the |oading plates, the

cl anper suppor
transporting a
i ndi cating the

t mechanism the flap cI osure and signal used for

' i t n chart'
rﬂh?ﬁlil'ﬁbﬂz&n% otits the ao#pncalmcchalﬁélﬂ Hhaind T heldg™ NY

relative stat

[ ack rrec ani smthe ‘rack and

pi ni on nechani pnmm(l’ptwdmmm%amhmphahnenp pesitiondindiig.| 6 Hormrechani sm

sk BagBRSC. 57 T TP ot uelRRltd e of BE 1k G 19 P! 2t

the position o
and the state

lower surface of disk D d in the playback position and mounted on the uppcr
surface of turntable 102. Therefore, there is no need to displace disk D, d, as
in a tray-type disk player, to play disk D, d back. As can be seen from
inspection, guide groove 48’ and pin 47 cooperate in such a way thai the rear
end of ‘base 40 is lifted in concert with the forward end, just as described

One pulse of signal P . PULSE indicates approximately 0.231 mm of
movement of sliding plate 75. A shutter piece 75G, on a bend on sliding plate
75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis 90. Thus, cptical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt the light
beam as sliding plate 75 moves to the right of position DOWN-1 or just

| interrupts as sliding plate 75 moves left of position UP-1. This reference

181728

signal, generated by optical sensor 237, is signal P . REF. Signal P, REF
goes Jow (L) when shutter piece 75G ceases to interrupt the light beam
generated by optical sensor 237 and goes high when the beam is interrupted.

The positions of sliding plate 75 are determined by counting ﬂle number
of pulses of signal P, PULSE after the signal P. REF goes fow (L). Position
DOWN-1 is detected by moving sliding plate 75 leftwardly afier signal

P.REF goes high (H), and halting afier counting three pulses from signal -

P PULSE. Sliding plate 75 is positioned at position DOWN-2 by halting
after counting 20 pulses. Sliding plate 75 is positioned at position UP-1 by
moving sliding plate 75 to the right until signal P. REF goes low (L) and
stopping after counting 27 pulses of signal T . PULSE. Sliding plate 75 is
positioned at position UP-2by halting a rig}itward movement after counting 45
pulses.
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‘pl ate position. Fig.. 67 is a block diagramof a control circuit for
t he di sk pl ayer. Fig. 68 is a flowhart of a main procedure of
system control | er 300. Fig. 69 is a flowhart of a JOB LOAD
procedure. Fig. 70 is a flowhart of the JOB LOAD procedure.

Fig. 71 is a flowhart of the JOB LOAD procedure. Fig. 72 is a
flowhart of a JOB EJECT procedure. Fig. 73 is a flowhart of the
JOB EJECT procedure. Fig. 74 is a2fl onchart of the JOB EJECT

o o0edure. ", Bt i 7 Moo B e 5 B 15 P
1 owehar | Sbob g B W60 00 botiom sufabd 6wl b feconidgE sk 191, 41

attached. A clamp support 115 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 snrface of clamper base 100 to protect disk
surfaoes from damage. Turntable 102 has a magnet 105 which is positioned to atxract-
ferromagnetic plate 111. ' |

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 8L and 81R, pass
through guide groove 80D of loading chassis 80 and insert into guide grooves 77B and 77B of
clamper holder 77L, 77R. Respective projections 77C, 77c; projecting downwardly from
clamper holders 77L, 77R, pass through, and are guided by, respective guide grooves 80E,
80E of loading chassis 80. Thus, clamper'holders 771, 7R are free to move left and right
with respect to loading chassis 80. Clamper hoMers 77L, 7TR have respective supports T7A,
77A on respective ends which face each other. Supports 77A, 77A are shaped to clamp and
support flange 115A of clamper 1009 when supports 77A, 77A are brought together. Support
77A has a V-shaped cross section. A spring 128 urges clamper holders 77L and 77R together
to smgly embrace flange 115A. Flange 115A fits precisely in supports 77A, T7A 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.

. Reférring to Figs, 4245, clamper support mechanism 1010 supports clamper 1009
above disk D responsively to movement of loading plates 811. and 81R as follows. When
loading plates 81L and 81R are moved between a disk receiving position (POS. 1, shown in

Figs. 42 and 43) and large-diameter
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12 Fig. 79 is a flowhart of the JOB EJECT procedure. Fi g.

80 is a flowhart™ of the JOB -STOCK procedure.

Fig. 81 is a-flowhart

of t-he JOB STOCK procedure. ~ Fig. 8 is a Iépnmﬁse cross-section of
drive-side di sk guide 1002. Fig. 83 is a cross-section of a second
enbodi ment of the drive-side disk guide. Fig. 84 is a cross-section

of a third enbodi nent of the drive-side disk guide.

Fig. 85 is a

cross-section of a fourth embodi ment of the drive-side disk guide.
Fig. 86 is a perspective drawing indicating an alternative enbodi nent of
the di sk player in which the disk player is nmounted vertically. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI M2RTS

disk support position (POS.3 shown in Figs. 44 and 45), pins 78, 78, on
loading plates 81L and 81R, travel in guide grooves 77B, 77B of clamper
holders 77L., -.7'7R without affecting clamper holders 77L and 77R. The force
of spring 1is- brings clamper holders 77L, 77R tégcther causing supports 774,
T7A to hold clamper 1009 0.3 mm above disk D in the playback position.
Referring now also to Figs. 4649, optical mechanism 1006 is raised
to the up pasition. Next, loading plates 81L and 81R are separated (an open
position, POS.4 shown in Figs. 48 and 49). In the open position, respective
pins 78, 78 on loading plates 81L and 81R press against respective ends of
guide grooves 77B, 77B spreading clamper holders 77L and 77R apart against
the force of spring 128. This causes supports 77A, 77A to release flange
115A. Clamper 1009 is then attracted to magnet 105 of turntable 102 clamping

disk D between turntable 102 and clamper 1009, Loading plates 81L and 81R

are brought to the open position (POS.4) even after disk D has been moved to

the stock position so that the stocker can be moved up and down, When this -
happens, since no disk D is present on turntable 102 in the up position, .

clamper 1009 is atiracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Fig. 50,
Referring to Pigs. 2 and 50, a shutter piece 771’ on clamper holder

~77L indicates clamp errors the outer perimeter position of loading plates 81L

and 81R. An optical sensor 234, on loading chassis 80, delects 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 774,
77A arc tightly held together around flange 115A and at a low level (L) when
supports 77A, 77A are moved apart.

Referring now to Fig. 51, supports 77A, 77A have wedge-shaped cross
sections. If flange 115A is forced upwardly or downwardly, supports 77A,
77A can be spread apart. This may happen if, when optical mechanism 1006
is moved to the up position, disk D is misaligned with respect to turntable 102.
Turntable 102 will force disk D upwardly against clamper 1009 causing
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Referring to Fig. 1, a housing 1000 of a disk player confornms to standard
di mensi ons for. conputer peripherals having a 5-1/4 inch hal f-height form
factor. Housing 1000 has outer dinensions, 41.5 pm'hei ght x 146 nm wi dth x
209 mm depth. The di sk player includes a disk changer that stores four CDS
for selective playback. Housing 1000 is generally box-shaped with four
sides, a |ower panel, and a top cover 3. ‘A |oading chassis 80 is attached
to integral mounting brackets of two sides of main chassis 90 between top
cover 3 and the | ower panel of main chassis 90. Top cover 3 may be omtted
when the disk player is nounted on a front panel of a conmputer (not shown
I n the draw ngs). A front panebgl is attached to a front one of the
four sides of main chassis 90.. Front panel 1 has an insertion aperture 1A

for recei vi ngnpperteTPA TIQtoMkpFS apart) Thistwil Raiite @iel OUT sighal @ g léar toward its
center than at |ts ends. The shaped’?‘;c I nsertion apertyre 1A insures that
only the edgeliatRg R seEer condition; J¥pte shate in they P, pesitqns of raptictlser t ed and

renoved. Ther Gl tHaRisnl f08! i WPper surface of turntable 102 and the lower surface of
disk DD precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, clamper
* holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefore, unless loading plates 81L and 81R
have been brought to the open position POS.4, the output from optical sensor
234 should remain in the high (H) state even when optical mechanism 1006
has moved to the up position. Thus, the output from optical sensor 234 (signal
OUT) is also used to detect clamping errors between clamper 1009 and
turntable 102. | '
Referring now to Fig. 65, signal OUT goes low (L) when loading
plates 81L. and 81R separate beyond the point where a largédiamctsr disk can
be supported between timing belt 14 and friction belt 12 at position POS.3,
This sexves‘ as a reference point for the determination of other positions of
loading plates 811 and 81R. Moving laterally from this reference position,
where signal OUT goes low, and counting 11 pulses of signal L. PULSE,
position POS.4 is identified, Positions POS.1-POS.3 are represented,
respectively, by 13, 76, 83 pulses of signal . FULSE as loading plates 81L
and 81R travel medially from position POS.4.
Referring to Fig, 11, a stocker 1011 is generally defined by.a top plate
151, a base plate 154, and a stocker body 150, Stocker plates 152A-152D are
insertably affixed in respective slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect floppy disks, is
adhesively bonded to top and botiom surfaces of stocker plates 152A-152D and
top plate 151. Sheets 153 are folded and wrapped around forward ends of
stocker plates 152A-152D and top plate 151, Stocker 1011 removably supports
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13 surfaces
el imnating
renoval .

i ncl udes a d

1003 is slid

support plns

pins 17A and,
sl i ppi ng out

of dishs are prevent-ed from contacting front -panel

1,

a-potential cause-of damage to disks #uring irsertion and
Referring to Figs. 2-4, a disk transfer mechani sm 1001

ri ve-side di sk guide 1002, slidably nounted on a | ower side of

| oadi ng chassis 80 on a left side of housing 1000. A fixed-side disk guide

ably nounted on the | ower side of |oading chassis 80 toward a

ri ght side of housing 1000. L-shaped | oading plates 81L and 81R hang on

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

- Support pins 17A and 17B pass throughgrespective transverse gui de grooves

- 80A and 80B in | oading chassis 80. Rlngs 21A and 21B, at ends of support

0
top plate 151 and stocker plate 152D. A first stored disk is inserfed between

top plate 151 and stocker plate 152A. A second stored disk is stored between
stocker plates 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourth stored disk is stored between stocker plates
152C and 152D. .

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

a bearing 150A to guide stocker 1011 along a vertical path of movement. Nuts -

1641, 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 transfer mechanism 1012, located below stocker

- 1011, drives screws 167R, 167L. A motor 252, supported by bracket 182 on
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main chassis 90, has a rotating shaft with a press-fitted worm gear 62. A gear
member 169, rotatably supported by shaft 170, has a gear 169A, on an upper
portion thereof, that meshes with worm gear 62; A gear 169B on a lower
portion of gear member 169 meshes with a gear 167A attached to screw 167L.
Gear 167A meshes with a gear 168L. Gear 168L meshes with a gear 166
which in turn meshes with-a gear 168R. Gear 168R meshes with a gear 167A
atlﬁched to screw 167R. Clockwise rotation of screws 167R and 167L lowers
stocker 1011, and counterclockwise rotation of screws 167R and 1671 raises
stocker 1011. . .

. Ashutter member 173 rotates on a shaft projecting upwardly from main
chassis 90. Shutter member 173 has a gear 173A, on its lower surface, that
meshes with a gear 168A coaxially connected to gear 169L., Rotation of shutter
member 173 is detected by optical sensors 238 and 239 and used to determine
the vertical movement and position of stocker 1011. A shutter plece 1738
projects from an edge of shutter member 173 and slits S1-S4 in shutter
member 173 divide shuttec member 173 at 90 degree intervals. Shutter piece
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80B. Fi xed and drive-side disk guides 1003 and 1002 att.ach to-L-shaped

| oadi ng plates 81R and 81L, respectively, thereby.permtting fixed and
drive- side dissk.guides 1003 and 1002, nove transveérsely on the bottom of

| oadi ng chassis 80. Quide rollers 19A and 19B, rotatably nounted on
upper surfaces of |oading plates 81L and 81R, travel in guide grooves 80A,
80B in loading chassis 80. Guide rollers 19A, 19B fit closely w thin guide
grooves 80A, 80B. Thus, guide rollers 19A and 19B insure accurate alignnent
of |oading plates 81L and 81R throughout their respective ranges of
novenent. Support pins 17A are shorter than support pins 17B so that

| oadi ng plate 81R is.guided at a posidlion closer to | oading chassis 80 than

| oadi ng place_81L, pernmtting |oading plates 8lL and 81R to overl ap.

' Respective oppiibandslity $i=54 are detected byopticalisersors 238 and239) respestivelynt egr al r acks
810L and 810 | s 85, which rotates on the bottom surface of

| oadi ng chas&g%@,ﬁhﬁaﬁgggwm racks 810L and 810R. Wien | oading plate
81L noves | at er al Opticadi sendor 2382 Igefbratisd aaiteker reforesica’ pobition signal forces

| oadi ng pl at 0 ve,an equal, di stance in, the opposite direction of
| oadi ng pl at &gﬁﬁ)A"%PishWMt%ﬁdn%%éﬂl t beagty generateshangd, ypper

portion of sygeQkd 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 correspoxids to an alignment of the disk-holding space between top plate
151 and stocker plate 152A with a disk transfer position,

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

‘Referring to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in stocker 1011, from moving out of stocker 1011. An
upper disk lock shaft 158 projects downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes through spindle holes of disks stored
in stocker 1011. A .lower end of upper disk lock shaft 158 extends to a
position slightly (0.8 mm) above an upper surface of a disk D being
transported into stocker 1011 as shown in Fig. 55, Upper disk lock shaft 158

| prevents movement of the disks above the disk D bcing transported. Figs. 53
and 55 show the stocker in position POS(1), 5o upper disk lock shaft 158 does
not pass through any of the disk spindle holes within stocker 1011, A lower
disk lock shaft 156 projecting upward from main chassis 90 is coaxially
aligned with upper disk lock shaft 158. : :

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base 155
permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft
156 moves between a lock position and an unlock position. In the lock
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14 pin 17B of loading plate 81L and pin 21C on, ap upper sufface of |oading
chassis 80, urges |oading plates 81L and 81R tomard each other. ° A
beat portion of |'oading plate 81L forns an |ntegral shutter piece 811 in

| oadi ng plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a |ight beamgenerated, and detected, by an optical sensor 236
on the front end of |oading chassis 80. Disks are supported between fixed
and drive-side disk guides 1003 and 1002. Thus, the nmutual spacing of fixed
and drive-side disk guides 1003 and 1002 is det er i ned by the width of the

di sk they support. Optical sensor 23633 s positioned so that the |ight beam
i s broken.when a-disk of a certain size is supported between timng and

friction bel togeidfin. a tapered uipper end of lower disk lock shaft 156 fits into upper disk.
lock shaft 158 (see Fig, 53). In the unlock position, lower disk lock shaft 156
is lowered away from upper disk lock shaft 158, creating a gap between upper
and lower disk lock shafts 158 and 156 through which a disk can pass (see
Fig. 55). A spring 159 inside lock shaft 156 appliés an upward force on lower
disk lock shaft 156. A sheet 157, of compressed urethane, is attached to the
" upper surface of lower disk lock shaft 156 to help avoid possible disk damage.

To raise and lower lower disk lock shaft 156, disk lock mechanism
1013 includes a lock release arm 172 rotatably supported by a shaft 183 of
disk Iock base 155. Lock release arm 172 has a pressing portion 1724 that
engages upper surfaces of projections 156A at a base of lower disk lock shaft
156. Spring 178 applies a clockwise rotating force to lock release arm 172
sufficient to overcome the force of spring 159 thereby forcing lower disk lock
shaft 156 to its lowermost position. A relay plate 96 moves toward the front
and rear guided by integral guide grooves 96C, 96C that engage pins 97 on
main chassis 90. A rear-facing surface 96A of relay plate 96 pushes against an
engagement portion 172B of lock release arm 172 to rotate lock release arm
172 counterclockwise against the force of spring 178. An engagement portion
968 on a lower surface of relay plate 96 engages with a cam surfaqe 75D,
having surfaces C1-C5, on an edge of sliding plate 75 (visible in Figs. 52, 54,
56, and 58).

Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
positioned responsively to the position of sliding plate 75. When sliding plate
75isina posmon DOWN-2, engagement portion. 96B of relay plate 96 is
engaged with surface C1 of cam surface 75D. In position DOWN-2, as shown

"in Fig. 53, lock release arm 172 is rotated to a position in which it exerts no
downward force on lower disk lock shaft 156. Thus, in position DOWN-2,
lower disk lock shaft 156 is seated in upper disk lock shaft 158, the lock
position, held there by the force of spring 159,

161788 4 19610 9874192 219 NOSMDYEL ¥ NOSOHAS 09:21 9661 1P S



and 12. Referring also to Fig. .65, a signal IN, which is output by optical
sensor 236, goes high (H) -when the size of an insegt'ed di sk is between. 78
and 84 mm which corresponds with small di aneter conpact disks.

Referring to Figs 3 and 5, drive-side disk guide 1002 includes an upper

di sk guide 9 of a resin having a low friction coefficient such as Duracon.
A | ower surface of upper disk guide 9 forns an upper half of a guide groove
9', which guides the edge of the inserted disk on the left side of housing
1000. A sloped surface 9A, with a slopg of 45 degrees, runs |ongitudinally
on a | ower surface of upper di sk gui de¥d. A projection 9B, on a bottom end

of sl oped surface 9A, en es the upper surface_ of the disk . A sl oped
surface 10A, r unni Ygen gk lPéﬂ“hZ I%W‘F‘{)%rﬁﬁﬂ§@°d§b8§% opes at a
45- degr ee angggwérya WW%&&?&? %gﬁﬂ

projection 10B on an 9%36@ en sl oped surfaCe Stages Iower
surf.ace of thefntlaylplﬂdgéfolhvgalnpedswfaﬁeﬂﬂloﬁmmﬁDbmgm oj ection 9B
and projectio 0 s gl ghtl i der .t han_ th thickneso sk (1.2 nm
so that the d ég‘% ﬂfé‘ﬁ%&'é%ﬂ 96& ‘iﬂj‘ Fig. 3, a
timng pull eyfouﬁwmlo}wwmhaéktmﬂeﬁsmamf@ammcmﬁeqﬁdmﬁer di sk
guide 9. Shaft 16 projects through the | ower surface of upper di sk gui de

9. Anot her shurgingofpong dvs, fomwdsblmknl@m&i&@md@uy fleweward. | over di sk
guide 10 at isfheh Riain Blate 79 Bhthed 'a pRicRUDOWN-1, 'sBowh 85 Fig. 54,
' engagement partion 96B of relay plate 96 rests on surface C3, Lock release
arm 172 halts at the angle shown in Fig. 55, and lower disk lock shaft 156 is
held ar the unlock position, permitting disk transfer. -
| As sliding plate 75 is translased further to the right side of housing
1000, engagement partion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, am} lower disk
lock shaft 156 begins moving upwardly under the urging of spring 159. When
sliding plate 75 reaches a position UP-1, shown in Flg. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk lock shaft 156 moves upward to the position indicated in Fig,
" 57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface C5, which is aligned with surface C1. At this point, as
. shown in Fig. 58, lower disk lock shaft 156 has reached the lock position
again, where it fits into upper digk lock shaft 158.
A shutter 156B, projecting from lower disk lock shaft 156, indicates
when Jower disk lock shaft 156 reaches the lock position. Shutter 1568
interrupts a light beam penerated and detected by an optical sensor 229,
attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock
position, Optical sensor 229 genertes a disk lock signal . LOCK), which
is high when lower disk lock shaft 156 in the unlock position. When sliding
plate 75 is at position UP.~Zor position DOWN-2, lower disk lock shaft 156
is at the lock position, as described above. However, if disk D is not
positioned with its center hole aligned with lower disk lock shaft 156, lower
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on shaft 6. Atimng belt 14-is stretched between -timng pulleys 15 and 7
to forma loop.with a long axis of the-loop belng parallel to a direction
of transport of ‘disk D, d. An inside surface of timng belt 14 has teeth or
serrations. Qutside surfaces of timng pulleys 15 and 7, adjacent
correspondi ng portions of the inside surface of timng belt 14, al so have
teeth or serrations to engage the teeth or serrations of timng belt 14,
t hereby preventing slippage of timng belt 14 with respect to timng
pul l eys 15 and 7. Referring, nowto Figs. 4 and 6, a fixed-side
di sk gui de 1003 supports 34
disk lock shaft 156 is blocked by disk D, preventing it from reaching the lock
position, If disk locking is not properly achieved, vibrations can cause disks
to shift out of place within stocker 1011, possibly causing damage to the disks
by lower and upper disk lock shafts 156 and 158 which move vertically within
stocker 1011. Signal D, LOCK is used to detect such disk-locking errors.
Referring to Figs. 60-64, a disk insertion error preventing mechanism
1014 prevents errors during insertion of disk D. A-shutter 120 rotates on a
shaft 129 rotatably supported at either end by bends 80F, 80F projecting from
loading chassis 80. Flaps 120A, 120A, projecting radially from an axis of
rotation of shutter 120, block insestion aperture 1A on front panel 1. A pinion
. gear 120B, subtends a 180 degree arc about the axis of rotation of shutter 120.
Material, such as felt or compressed urethane, is adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top surface of disk D,
since the top surface of disk D engages ffaps 120A during loading and ejecting
operations.
A shutter arm 121 rotates on a shaft 122 projecting pexpendmularly
from 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, shutter
120 opens and closes responsively to the rotation of shutter arm 121. A pin -
123, fixed on the upper surface of the loadmg plate 81L, engages with side
surface 121B of shutter arm 121 responswely to movement of plate SlL
Referring now also to Fig. 65, the angle of shutter- 12q change’s
responsively to the position of loading plate 81L. Referring to Fig. 60, when
loading plates 81L and 81R are positioned at disk recciving position POS.1,
pin 123 of loading plate 81L rotates shutter arm 121 clockwise against the
urging of spring 125. The rotation of shutter arm 121 causes shutter 120 t
rotate toward the outside of the device, moving it to the open position. This
allows a disk to be inserted into insertion aperture 1A.
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friction belt ‘12. As in drive-side disk guide 1002, fixed-side disk guide.
1003 has a disk guide 11 of a resin material having a low friction
coefficient. A guide groove 11' is formed longitudinally on disk guide 11
to guide. the disk edge'opposite drive-side disk guide 1002. Guide groove
11" includes sloping surfaces 11A, 11B, and a square U shaped groove 11C
that forma channel shape with a tapered entry. . Referring now al so
to Fig. 8, a tapered disk guide 11E {see Fig. 8) toward a front end of
fixed-side disk guide 1003. An gap_ of groove 11Cis 1.5 nm w de,

Sge 10" be qur dedup e oL GHF BAAED e i IV S0P Bk Wbl | 07, L0510
flat wal |l 1Jg leddisy plate! 811 mbveg toidRcleft $iE ofthousiig 1000, win 408l neivegr oove 11C.

Friction belt 12 runs the Iﬁngth aof fixed-gsjide disk %Ui de 1003 except for
the front péWﬂY &rom, gutter AT 21 permiging spring F25ctp rotatesshifies & bel pel t 12 has a

hi gh 1] ct | QBufefobiowise s iRl RACTS1 folies! fiBeaD0A fose idBlimbirly S! | PDI o

Ends 12A of friction bel't are w appe nd belt fixing piece 11F and
held in pl atnunlbt,heﬁresklonftbe mmmprbﬁﬂlskm asFsbown dn Figredt Pin 32% 13 al so

supports fl at 11D t ‘b‘-h?rce appl i ed
by the di sk P P%@'ﬁ?v&é’agﬂ%ﬁ @%m“%%d%ﬁp‘?ﬁ o Fig. 3, 5,
and 6 an oufpeis deivtn HPAEISK trims mﬂﬁﬁnﬂlhbﬁpmyhﬁldetwdmﬁ lager| ti oned to

engage with the disk edge, guided between projections 98, 10B. on the |eft

si de of houdland294 A G released: to » glos:pasition is uyerarm 121 is rotated
counterclockwise to a position where its side surfice 121B engages with bend

80 of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 cannot rotate
past the close position in which flaps 120A point downwardly because an arm
supporting rack 1214 is supported by bend 80F, preventing further rotation of
shutter 120. Thus, insertion of another disk is blocked.
A shutter piece 120C, on the upper part of shutter 120, interrupts a
light beam generated by an optical sensor 235, on loading chassis 80, to detect
' the closure of shutter 120, The closure of shutter 120 is indicated by shutter
~ close signal (S.CLOSE) generated by optical sensor 235. Signal $.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 2 large diameter disk D is inserted and transported to
pasition P1, flap 120A falls away from the vpper surface of disk D, closing
shutter 120. This causes signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by counting
" pulses from signal L~ PULSE. For play position P2, six pulses are counted.
For stock position P3, 160 pulses are counted. For a small-diameter disk d,
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to

i nsi de hou5|ng 1000. Fr|ct|on beIt 12 is fixed relative to | oadi ng

opposite edge of the di sk. Tr mng belt 14 is revol ved by ‘timng- pulley 15

16 nove the di sk.

pl at e

81R. Therefore, if timng belt 14 were permtted to bow, the center of

the di sk would nove toward the |left of the device causing the path of the
fromfront to
determ ned fromthe angul ar displacenent of timng pulley 15.
The non- | i near di spl acenent of thj% di sk would make it difficult to
determne the fore-aft

di sk

rear,

is

La1/27 4 1941 N

to be nonlinear. Al so, the distance of disk transfer,

play position P2 is indicated by 46 pulses of signal T PULSE and stock
position P3 by 200 pulses of the same signal,.

Refernng to Fig. 67, a drive control clrcult 1015 includes a system
controller 300 (preferably a microprocessor) having a ROM, a RAM, and an
interface circuit. Controller 300 receives user input from a mode keypad 301,
with B/L key 1 - B/L key 4, which a user presses to command controller 300
to eject and load disks stored in positions 1-4 of stocker 1011, respectively.
Controller 300 is also connected {0 8 computer 303 via an interface_ circnit

302. Controller 300 implements mechanism opefations corresponding to mode:

key entries and commands, from computer 303 according programming
described in the flowcharts of Figa, 68-81.

Optical sensors 232, 235, 234, and 236 apply .ugnals L. PULSE,
T CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generates and applies signals FRONT and REAR to motor drive circuit 304,
to control canse drive motor to move the disk toward the front and rear,
respectively, and to cause drive motor 250 to open and close loading plates
81L and 81R, respectively. Motor drive circuit 304 applies a drive voltage to
drive motor 250. When signal FRONT goes high (H), a drive voltage is
applied by motor drive circuit 304 to rotate timing pulley 15 clockwise.

‘When signal REAR goes high (H),  drive voltage is applied to by motor drive

circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
circuited to electromagnetically brake motor 250. When both signals are low

(L), the output of the motor drive circuit is an open lead state to allow the

motor 250 to freewheel.

Optical sensors 237 and 233 apply signals P . REF and P . PULSE,
respectively, to coatroller 300. In response fo signals P.REF . and
P . PULSE, controller 300 generates and applies signals P.UP and P. pun
to motor drive circuit 305, to control the pdsition of Sliding piaﬁe 75. Motor
drive circuit 305 outputs a predetermined drive voltage to motor 251 of optical
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di spl acenment -of.7t:he di sk fromthe anguJar dlsplacenent of timng pul l ey 15.
This is soO because with bowing of timing belt 14 -and friction in the -
sliding supports, the transverse novenment of the di sk would be a conpl ex
function of fore-aft displacement of timing pulley 15 which would vary
W th properties of the timng belt (which could al so change -over tine).
Therefore any bowi ng in timng belt 14 is likely to lead to errors in
fore-aft position detection of the disk. ' Referring nonmentarily to
Fig. 82, timng belt 14 is preventedgfrom bow ng by a guide wall 10D, on
| ower disk guide 10. The inside surface 14B of timng belt 14 slides over

Dol t 14| nvdigpanbith veitof bt (Eclaisf 2007 of FF, 10. Whirt i PORCCS 2O 0 010
10,_reinforgmulmﬂﬂﬁﬁua(hneGdngdﬂmmmmﬁnnnmwﬁﬂﬂhm@mm*ﬂsuwmﬁﬂdmd 10 are of
br ot 6t on- 518Dk s eveﬁb@ﬂ-%%sﬁ?ﬁwaﬂ?ao%%méﬁbae M 0 e r oar
Isialggr ;)f agl()\sle m 39 ﬁmgmm}l%g‘sgrsr I ng gr IF’lbgd 7, a
| oadi ng pl aﬂm;ﬂhﬂcbmhﬂgndsﬂdﬂ'ndﬂ.@m :gohlght(m,anomdnvaﬂmnitl ey 15. Nbt or
23 1 5 pr oo S0 i chaisdfhomaboidialyirae it 251 "WHEEBOR vl Qeévﬁ” Tenber
63 rotates afe Rwa(lL) %mwhﬁobﬁm iR operciBab s t& Qllow mo@eas168A on a | over
portion of %ﬁg; nenﬁer 63,. engages wor m gear 253,
Optical sensors 238, 239, and 229 apply signals S.REF, §. POS,
and I5_ LOCK, respectively, to controller 300. In response to these signals,
_omMnﬂhrBBOgamuawsamdapphwsmythﬂUUPamdST DWN 1o motor
drive circnit 306, which drives motor 2$!ofsumhu vertical transfer
mechanism 1012. When signal ST. uP goes high (H) a drive voltage is output
to move stocker 1011 upward. When signal ST. pwN goes high (H), a drive
voltage is output to move the stocker downward. When both signals are high
(H), the output from motor drive circuit 306 is shori-circuited,
electromagnetically braking motor 252, When both signals are low (L), the
_ motor Ieads are opened fo permit motor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backnp power supply (not shown
in the drawing) so that flags in memory indicating stocker position, presence
of disks and disk sizes are saved.
The read signal generated by optical pickup 2 is applied to a signal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
inuxkaﬁng,enurcmmuﬁnnamdoﬂmmummlomxmkmsam:pmﬁmnmd,ﬂm'
signal is sent to computer 303, which is connected externally, via an interface
circuit 302. Ba.éed on a servo error signa:l, o_btaixwd from optical pickup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by optical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and SETVO
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Plate 86A is-fixed to a shaft 88 which fits in,a center hole 91A of shaft

91, al  owi ng plate 86A to swing freely. A gear.'82B rotates on a shaft
hi ngeabl y interconnecting plates 86A and-86B. Ti.m ng pulley 15 rotdtes.
on shaft 16 17 protruding

froma distal end of plate 86B. An internedi ate gear 82C, rotating at a

m ddl'e of plate 86A neshes with both gear 63C, on an upper portion of gear
menber . 63, and gear’ 82B, thereby transmtting rotation of the shaft of
notor 250 to gear 82B. Rotation of gear 82B is further transmtted to

timng , 38

circuit 308 are connected to controller 300, and control openitions are
performed based on the operating mode.

Referring to Figs. 68-81, the letter, n, denotes the stocker position (i.e.
n=1, 2, 3, or 4). Four ﬂags, D.FLAG(n) (D.FLAG(1)-D.FL.AG(4)), one for
each stocker position, indicate the presence of disks in respective oncs of the
holding positions POS(1)-POS(4) of the stocker. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the respective
ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags
D.FLAG(n) means a disk occupies the respective holding position POS(n). A
value of 1 of ane of flags S.FLAG(n) means 4 disk in POS(z) is 2 smali-
diameter disk. For example, if D.FLAG(1) and S.FLAG(L) are both set to 1,
then a small-diameter disk is stored in holding position POS(1) of the stocker,
the topmost level. M.FLAG indicates the operating mode of the device.

A flag M.FLAG is set to READY when in the disk player is in the disk
receiving state shown in Fig. 13. When a disk D (or d) is brought to the eject
position, as shown in Rigs. 19 and 24, M.FLAG is set to EJECT. When disk
D, d is clamped and loading plates 81L and $1R arc brought to the open
position, as shown in Figs. 17 and 22, M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 81R ‘are
brought to open position, as shown in Figs. 18 and 23, M.FLAG is set to
STOCK, In the stand-by state, M.FLAG is set to PLAY when disk playback
is commenced, .

The disk player can be in any of a number of different operating modes
to which the control program is responsive. These modes are indicated by
corresponding settings of M.FLAG. The following table svmmarizes these -
modes. The modes shown for each mechanism are not necessarily
comprehensive but are those used to characterize the obemting modes signalled
by M.FLAG.,
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pul l ey 15 by a gear. 82A that rotates on a niddle jof.plate 86B. Gear 82A
meshes with gear. 82B and a gear 15B on a | ower portlon of timng pulley 15.
Referring nonentarily to Figs. 25-29, plates 86Aﬁ 86B pi vot responsively
the position of timng pulley 15 as timng pulley 15 noves transversely

wi th drive-side disk guide 1002. Thus, the rotation of notor 250 is
transitted to timng pulley 15 by an extensible transm ssion w-thout noving
notor. 250. Wth such an extensible transm ssion, there is no need for space
for novenent of a bulky notor. In addition, by having an extensible

transm ssion instead of a novable nmoger and transmi ssion, the mass and

wei ght of the drive mechanismtravelling with Ioadlng plate 81L is
mnimzed, FERFgFEFoSoT e oSt OR T =S LA a2 a1 | oadi ng

pl ates 81L mm&mmmawler Di sk i nsert| on is ther eby made easi er

and nor-e reponswe In addition, the pressure load on timng bIt 14 and

friction beltsidg i s reDesefiftion Optlcal sensor 232 is attac ed to a
bend 180A i " a bracket 180, A 1ppe tion of
gear nemnber | [ I rq"gggﬁg ed byl opti cal
sensor 232 § n‘%ﬁk égiﬂ%{ﬁ%ﬂ%ﬁi&dd enf;}'br igljle‘gliselga es a

| oadi ng pul § i gnal , me@inmgpbsuimeﬁ.l Mnunsmgbmw ng of the t| i ng belt 14

'S prevent e

correlated #ngjgerpr edef Bisli'tfh%ﬁei’"?a‘écﬁﬁhfsﬁi 1@1’@6@8&3 akk ¥, %(beﬁledﬂ Therefore,
signal L. PngE can sgrve as an

timing belt 14 and friction belt 12 with the disk at the eject

position, where it can be removed as shown in Figs. 19 and

24.

Disk transfer mechanism 1001 is in the open position,

POS.4, where timing belt 14 and friction belt 12 are

separated from the outer perimeter of disk D, d as shown in
Figs. 17 and 22.
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i ndi cation of disk novenent..During disk transfér;-.one pulse in signal L.
PULSE i ndi cates’ a novement of 0.5 nm of -the disk:#n the present enbodi ment.
The sane signal L . PULSE al so indicatés the distance noved by | oading

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

18 Referring now also to Fig. 13, when no disk is held between
drive-side and fixed-side disk guide 1002 and 1003, the force of spring 127
pul | s .support '

40

Loading Plate Opening and Closing Mechanism 1004

| State Description

.

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

{ Rack member 87 is moved away from timing pulley 15 as
shown in Fig. 25.

30.

‘Optical mechanism 1006 is unlocked from base 40 and
elastically supported by lower dampers 41 and upper dampers
44 as shown in Fig, 33, -

e

: | .
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pins 17A.and 17B tagether until they-rest againét:the ends of .guide grooves
80A and 80B,.respectively. This places disk transfer-nechanism 1001 in a

di sk receiving position (POS. 1). In the disk receiving positi
pl ates 81L and 81R, attached to support pins 17A and 17B, resp
| ocated at specified positions. The specified positions are su
di stance WL between timng belt 14 and friction belt 12, which
supported by | oading plates 81L and 81R, is 76 nmm This separ
di'stance is slightly smaller than %@e 80 nm di ameter of small -
~di sks. When disk transfer nmechanism 1001 is in the disk receiv

timng beliecldis—statignary and raoniac cauntil a-digle D-g

certain d'zhﬁﬂﬁé' _qﬁﬁhﬁn disk D), d is inserted through i
aperture JA t P#’l’%"gtr Isk ‘D, d first engages with timng b
di sk gui d¢ E. As dﬁﬁ§%§ﬁsg above, disk guide 11E is of a reg
havi ng a | rictio cient. Thus, the disk rimslides U

022t BT [t e v ears T

plates 81l |

presence ¢f disk gu Wmﬂﬁ@%ww%&wwai n
14 during[this phas¢ of i1nsertion. By preventing the disk fro
agai nst tifmi ng bel t | siowniimBige43nd wear to tining belt 14 is
Ref er ri ng fo—Fi-g / =¥e ; 50— —Rrerotere

I ndi cat ed |

I

5 ¥ a¥a¥a a ) '~
-

bypR). t h} CyepalimichasiarlveitedlaAn{pRHBR R 1007
raised optical mechanism 1006 to the up position as shown in
Fig. 49. |

1 Clamper Support Mechanism 1010

State Description

P
|
Belease Support released on clamper 1009 and clamper 1009- |
is attracted to magnet 105 of turntable 102 l
shown in Fig. 50. ' i )

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

| Disk Lock Mechanism 1013
| | o
‘i State Description

\[ Locked | Lower disk lock shaft 156 is in a lock position as shown in

‘ Figs. 52 and 53. ‘
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friction belt-12 is increased to 78 nm This ini.tiates disk |oading. To
pul | disk D into housing 1000, disk transfer mechani sm 1001 revol ves timing
belt 14 countercl ockwi se. However, timng belt 14 cannot pull the disk in
until the disk has reached a certain point where the tendency of the disk
to slip back out due to the force of spring 127 is overcone by the -force of
friction between the disk.edge and timng belt and friction belt 12. This
requires that the user push the disk |nmardly up to that point. The present
design is Optlﬂ]ZEd for a user . )

19

‘ D:sk Inqerhnn Exror Prevention Mechanism 1014

Description : | -

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

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

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

Operating Modes - M.FLAG
READY ' | EJECT

1 1001 Receive Eject : Open Open

| 1004 Off Off | On - |On
Lok  |Lok  |Uslock | Unlock |
DOWN-2 | DOWN- UP-2 UP-2

| 1010 Support | Suppart. Release - | Releas

[
1013 Lock Lock Lock
1014 Open  Open Closed Closed]
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that inserts disk Dinto insertion aperture -1A.Rol di ng.the di sk spindle
hole and the disk rimwith the'right forefinger; fand the thunb,

respectively. The di sk can then be easily and naturally rotated cl ockw se
as the disk is pushed in. Drive-side disk guide 1002, draws the disk in by
pulling the left side of disk D, rotating it clockwi se, with the hand of
the user urging it along until disk transfer mechani sm 1001 géets a solid
grip on disk D. Once di sk transfer mechani sm 1001 has brought disk D
to a position where it is firmy supported between timng belt 14 and
friction belt 12, disk D is noved i4alependently of the user. Disk Dis
brought to a pl ayback position (P2) and then to a stock position (P3).

Ref erring nmonenWiienl the powéti sypply ds tlimeddml, contplles 300rbeging lexechiting | ockwi se, di sk

transfer macha,nl sm,10 s d| sk osition (P3), or a

pl ayback pds amg‘lﬂ’é '&@0 %4‘)“&7?)&@&"8‘#5 D,. d may be
renoved by dhﬂﬁb&? ss&&@nsf er rrechanl sm 1001 is controller to bri ng
disk D as far to tsf"ile front of the disk player as possible wthout causing
permtti ng ti m Mnismunmmmexmz& frapg panehbithe grip on it.
That is, 4.0 s Sto ed 4 and friction
belt 12 wod‘FJ ‘Hé'dp *@gp@fi@a@&?ﬁ%gﬁ&giﬁ his . insured

that disk %asﬁurpﬁmhnwmwmummmmm iekdigk i s noved
bet ween the eject p03|t|on the pl ﬁéba ition, the stock position

in respons W&, Jouding, apart, ﬂéf&!ﬁr PAg®onentarily to
_F' gs. 13, :hgadi@nﬂla?c'ssm,eﬂlo@esdhﬁ&nhf sptlu@'?ﬂi to rotate shutter arm 121

counterclockwise. The rotation of shutter arm 121 closes shutter 120. Shatter
120 is held open a8 it slides against disk D until disk D is inserted completely
into the device. The disk is protected from damage by the compressed urethane
 (or similar material) adhesively bonded to the periphery of flap 120A.

If a disk is inserted as far as position PO (shown in Fig. 14 for a large
ditk and in Fig. 20 for small-diameter disks), the output of optical sensor 236
(signal TN) goes high (H) causing the control program to branch from step $1
to step S2 and then to a procedure JOB LOAD, In pracedure JOB LOAD, disk
D, d is brought fo the playback position in steps S20-S34 as follows, First,
controller 300 outputs a high (H) state at signal REAR at step $20. Control
then loops at step $21 till signal S.CLOSE goes high (H), indicating shutter
120 has closed. The high level () output by signal REAR causes timing belt
14 to be rotated counterclockwise, rolling disk D, d clockwise along the left
side surface of friction belt 12, and toward the rear of housing 1000.

Once the disk reaches position P1 (Fig. 16 for large disks or position
P6 in Fig, 21 for small-diameter digks), flap 120A of shutter 120 drops from
the upper surface of disk D, d to the closed position. This cases the output
from optical sensor 235, signal S.CLOSE, to go high (H). Controller then
checks signal TN at sicp S22. If signal TN is high () at step S22, indicating
a small diameter disk, controller 300 sets small-diameter disk flag S. FLAG(n) -
to 1 at step $23, where nis an internal memory variable whose value is set to
represent the current stocker position, Conirol then advances to step $24 where
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back, |oading.plates 81L and 81R are. separated:; by a di stance greater t han

t he di ameter .of ‘the di sk, thereby releasing the di'sk so that the disk can
be rotated freely. A r ack engager 1005, which noves-|oading plates 8IL and
81R apart, is-also driven by notor 250. Referring again to Fig. 7, a
rack rel ease plate 134 is attached to nain chassis 90 by pins 135, inserted
in a guide grooves 90H in nain chassis 90, so that rack rel ease plate 134
can slide left and right relative to nain chassis 90. A bend 134B in rack
rel ease plate 134 is positioned to engage a bend 75E in a sliding plate 75.
A T-shaped rack rel ease |lever 130 rf4tates on a shaft 133

disk presence flag D.FLAG(n) is set to 1. At step $25, controller 300 refurns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step 526 until signal S.CLOSE goes low (L).-
When signal FRONT goes high (H), timing belt 14 of disk transfer
* mechanism 1001 begins rotating clockwise, movmg disk D, d toward the front
of the disk player as the disk rolls counterclockwise. Disk D, d forces shutter
120 open toward the outside of the device. When signal S.CLOSE goes low
(L), controller 300 returns signal FRONT to low (L) and sets signal REAR to
high (H) at step S27. At step S28, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated
counterclockwise, and disk D, d moved toward the rear of housitig 1000 as
disk D, d rotates clockwise.

The movement of disk D, d causes shutter 120 to close, in turn causing
signal S.CLOSE to go high (H). At step 529, controller 300 begins counting
_the output pulses (signal T.. PULS E) from optical sensor 232 by incrementing
an internal count variable once for each pulse of signal L. PULSE. At step
530, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is 0, indicating a large disk, then, at step S31, a
value of 6 is stored in an internal memory variable, SET. If S.FLAG(n) is 1,
indicating a small-diameter disk, then controller 300 sets variable SET to 46
at step $32. At step 33, controller 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count
variable. Once the internal count variable reaches the value of SET, indlicating
that disk D (d) has reached position P2 (P7 for small disks), control proceeds
to step §34. At step 534 signal FRONT and signal REAR are set high (H) for
a prescribed period (50msec) electromagnetically braking motor 250, stopping
its rotation abruptly.

As just described, the initial loadmg operation begins when a disk is
inserted through insertion aperture 1A. The disk is drawn into the disk player
and immediately brought partly outward again before being drawn inward to
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20 extending fromthe upper surface of a notor :bracket 180. A spring 138,
strung between rack rel ease | ever 130 and noter bracket 180, urges rack

rel ease lever 130 in a clockw se direction, as vi ewed from above. An arm
130B .of rack rel ease | ever 130 passes through an opening 87C in a rack
menber 87, inserting into a groove 134A of rack release plate 134, so that
rack release |ever 130 rotates counterecl ockw se responsively t-o a rightward
~novenent of -rack rel ease plate 134. Referring now also to Fi-g. 29,
projections 87A on the lower end of rack nenber 87, are inserted into hol es
(hidden in the drawing) in main chaggis 90. Rack menber 87 has an integra
rack 87D with a longitudinal axis that runs laterally. The insertion of

proj ection ﬁgb&k : p@g;gs 0 ' ' et ween rack
menber 87 Ztggﬁ I'n ?ﬁ%@@?s _ %%’?W‘?’Hgd ac rrer%er g?n?‘g@g!?vot in an arc
whose t angediskstoanegisier predintibiy dndrepieatably ait the refereficerpositios définedioys, rack nenber
87 pivots toward.and_.a mJghe front of the.disk.player.. Integral rack
- 87D engages @W‘@ezﬂf ﬁl{zéga%béfvﬂw%mn%ﬁ é&&g}f‘?:%btyl m ng pul | ey
15. A bend Réidufihg HRCHoVERIERE bf HrhingSheROM) ACHk YSkehinl a3 foferticer ack rel ease
| ever 130 by a plate 131 and a_spring 132. Wen rack rel ease lever 130

_rotates i n posiionrheceliahle o plaee te disktin die: playback pasitionaceyratelys Byes t oward t he
rear of theydiesl et ofiHlaio e olitrdl /2 thE disk player, errors due to
inisregistration of the disk during initial insertion can be eliminated. For
example, if the user, in pushing the disk ivside the disk player, forces flap
120A down prematurely, holds it open, or continues to push the disk in, such
that the disk slips beyond the registration point (where flap 120A just closes),
the registration will be inaccurate and an unreliable reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
befdre moving the disk to the internal position. In this way, the disk is moved
accurately to position P2 for large disks or P7 for small disks.

Control proceeds from step 534 to step $35. In steps $35-539,
controller 300 movg sliding plate 75 from position DOWN-2 to position UP-
1. At step §35, controller 300 sets signal P.UP to high (H) causing a drive
valtage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through Stcp $36 until the output from optical sensor 237
(signal P, REF) goes low (L) indicating that sliding plate 75 bas shified to the
reference position signalled by optical sensor 237. Referring momentarily to
Fig. 66, the reference position of sliding plate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
sliding plate 75 plate 40, optical mechanism 1006, is in the vp pesition.
Additionally, lower disk lock shaft 156 is in the unfock position.

After signal P.REF goes low, a process is begun in step $37, in
which an internal counter variable is incremented for each pulse of signal
P.PULSE. The internal counter variable is compared with the number 27
at step S38. Control loops through step S38 until the counter reaches 27.
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mesh with gear 15C Referring now to Figs. 7, 25-29, and 66, rack
engager 1005 control s factk nenber 87 so that it engages with gear 15C (QON)
or di sengages (OFF) in response to the positiom of sliding-plate 75, "Wile
sliding plate 75 is novi ng between a position DOM-2 and a position UP-1,
bend 75E of sliding plate 75 is positioned at a distance from bend 134B of
rack rel ease plate 134. Therefore, in this range of positions, the force of
spring 138 rotates rack release | ever 130 to position rack rel ease plate
134 toward the left end with pins 135, 135 resting at the left nost ends of
their respective guide grooves 90Hg 90H. In this range of positions of . '
sliding plate 75, rack nenber 87 is held-away from gear 15C by plate 131 as

shown In RefSring RrofentitfiFto FiRC66, during the loop through step S38, sliding
plats 75 moves from the reference position to position UP-1, during which
~ time base 40, with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves partially toward the lock position. When the
counter reaches 27, where sliding plate 75 reaches position UP-1, control
passes to step §39. At step 539, signal P.UP and signal P.DOWN go high for
50 msec, electromagnetically braking motor 251 to stop it quickly. Disk D, d,
which is in the playback position, is mounted on turntable 102, because of the
movement of optical mechanism 1006 to the up position. Thus, ﬁagmt 105 on
turntable 102 ativacts clamper 1009.
As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical scnsor 234 to determine if clamper holders 77L and 77R are
properly clamped about flange 115A. If clamper holders 77L and 77R are
properly clamped, as indicated by a low state of signal DUT, control branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to
position UP-2. At step S41, controller 300 outputs high (H) at signal P.UP.
~ At step S42, controller begins incrementing an internal counter variable for
each pulse of signal 7. PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step $43,
stiding plate 75 moves toward the right of-the disk player. When the counter
variable reaches 18, indicating that sliding plate 75 has reached position UP-2,
control proceeds fo step S44. At step 544, signal P.UP and signal P.DOWN
are set to high (H) for 50msec, electrozﬁagneticaliy braking motor 251,
At position UP-2, optical mechanism 1006 is in the up position, and
lower disk lock shaft 156 is eatirely in the lock position shown in Fig. 59. In
addition, the lock on optical mechanism 1006 is released as shown in Fig. 33,
and rack member 87 is brought to a position where it engages with timing
puiley 15 as shown in Fig. 29.
In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (for large disks or support position POS.2 for
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21 urging of spring 138. Wen sliding plate:75 noves from position UP-1 to
position WP-2, bend 75E engages with bend 134B, and rack rel ease plate 134
is nmoved to the right of the disk player. Therefore, rack release plate 134
rotates rack rel ease | ever 130 countercl ockwi se agai nst the urging of
" spring 138 causing plate 131 and spring 132, to pull rack nenber 87 to a
position where rack 87D neshes with gear 15C. Thus as sliding plate 75
approaches position UP-2 formposition UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows along rack 87D as shown in Fig. 29.
This causes |oading plates 81L ang781R to nove laterally between positions
in which a disk is held between timing belt 14 and friction belt 12 to open

'posutuon&uamahxﬂemndhmhlvﬂhrammwkummmwﬁqﬁnmﬂ gs. 13 and 17).
Referri nrgdn;o Fi.gs. 9 and 49, .an §§t i cal machanl sm 1006 i ncl udes a chassi s

130, a turdatdisiedee,do theepegpopition POS ddin which timige helt 4 ‘bm&i‘"ﬁﬂckup t ransfer

nmechani sy, ﬁ‘k’"@ n igd as disk Dis
pl ayed baCE 1aRFnta ﬂ@%yﬁegﬁt R"k’tao"ne to |ts ower surface.
Tur nt abl sighaPREAR tg high (H), causing fiming pylleyt i5de fntate conntenelockwisec i ng shaft of a
00 10 Ofg Fdfbg ke s v o Bolios BBt 3 holtia 7.2 ik skier 35 W1 h. T

turn,
87 moves to cause gear 15C to engage with rack 87D. Thus, as timing pulley

15 rotates counterclockwise, loading plates 81L and 81R are moved laterally
~ as described above. At the instant that timing pulley 15 begins rotating, timing

beit 14 is engaged with the outer perimeter of disk D, d. This applics a

clockwise rotation force to disk D, d, but, since disk D, d is hetd on turntable

102, disk D, d remains In place despite the momentary tangential force applied

to it. _
| Whea signal OUT goes low (L), controller 300 begins counting sigilal
L. PULSE at step S47. Control loops through step S48 until the count vaiue
reaches 11. During the loop, the fateral advancoment of loading plates 81L and
81R causes clamper holders 771, 77R to separate. With the separation of
clamper holders 77L and 77R, the support on clamper 1009 is released,
permitting clamper 1009 to move under the force of magnetic attraction, fo
turntable 102, clamping the disk. After the count value reaches 11, the point
at which loading plates 81L and 81R are at their most open (lateral) positions
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at
step S49. Thus, at step 49, an electromagnstic braking force is applied to
stop motor 250. Then, at siep S50, mode flag M.FLAG is set to STAND-BY
and control is returned to the main routine in Fig. 68.

An error resulting in misclamping by clamper 1009 can be caused by
clamper support 115 moving npward, spreading apart clamper holders 771,
77R, and causing signal OUT to go high (H) as discussed above. If this
occurs, control branches from step 340 to step S51 in which
controller 300 checks a number of times an error correction routine (the
routine to be described instantly) has been exécuted. In steps S52-556, sliding
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meshes with gear 36 of auxiliary notor 33B. Gear. 35 rotates on a shaft
attached.to chassis 30. Turntable 102 is thus rotated by both main notor
33A and aUX|I|ary not or 33B. Mai'n' ot or "33A and auxiliary notoor 33B
are both enployed to drive turnable 102 during playback and to drive
optical- pickup 2 and turntable 102 during accessing and start-up operations
described further below. Two notors are used because their operational

conbi nati on provides certain benefits. During disk playback, notor 33A and.
auxiliary notor- 33B are supplied with drive voltage at a ratio of
approximately 7:3 so that auxiliary4gotor 33B acts as a | oad on nmai n notor
33A. The load of auxiliary notor 33B elininates backl ash between neshed

gears 35- 3platBi78i il iretinigd \iide pogition UP-1ttorpokicin DOWR.2. Axtwmpt S§%s0usl y, because
auxiliary notor 33B.is partlal%drlven by rraér not or 33A aback enf
‘gener at ed Sourelies 300 tociigh ¢H) causig 5lidipg platefS to

to the left of the disk player. Control then loops through step $53 until mgml
P REF goes high (H), When sliding plate 75 moves beyond position UP-1,
optical mechanism 1006 is lowered and lower disk Iock shaft 156 is lowered
and then raised again to the lock position. At a point just short of position
DOWN-1, signal P.REF goes high (H) and control advances to step S54
where controller 300 begins mnumhg signal P. PULSE. Control loops
through step S55, until the count value reaches 20, indicating that sliding plate
75 has reached position DOWN-2, wherenpon confrol passes to step S56. At
step S56, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnotically braking motor 251. At step $57, controller 300 sets signal
FRONT to high (H), moving disk D, d toward the front of housing 1000. '
Control then proceeds to step 526.
'I‘hus, when a clamping error occurs, disk D, d is returned to the front
(the position in which flaps 120A are open) and the registration procedure of
. steps $26-S28 performed again, finally bringing the disk back to the playback
position, This procedure serves to eliminate offsets in the disk playback
position caused by vibration or other causes, resulting in improved reliability
in clamping of disk D, d. |
Referring now also to Fig, 71, if after three consecutive executions of
the exror correction routine beginning at step S51, misclamping still occurs,
controller 300 proceeds from step SS51 to step S58. At step S58, signal P.OWN
" is set to high (H) causing stiding plate 75 to begin moving from pesition UP-1
to position DOWN-2. The description of steps 559-562 is omitted since the -
details are identical to those of steps $53-856 described above. In steps S63-
S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19
(small-diameter disk d is brought to eject position P9, shown in Fig. 24). At
step S63, controller 300 sets signal FRONT to high (H). Then, at step 564,
controller 300 begins counting signat T._ PULSE. Control loops through step
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22 flowto the two notors. Therefore, the |load of auxiliary notor 33B is,
to a first-order approximtion, non- d|SS|pat|ve During accesstng
and start-up, a high torgue and speed are desi r'ed t'o minimze delay in
eaching sel ected and steady operation. Therefore, during start-up and
accessing, main notor 33A and auxiliary nmotor 33B are supplied w th equal
drive voltages thereby driving disk Dwith twce the drive torque of

pl ayback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin reading disk D quickly, and the access
time can be shortened. Since main g9tor 33A and auxiliary notor 33B are
power ed equal ly, vibration due to backl ash between connected gears 35-37 is

transni tt eSEStuntl dig bonat Galid reactidd 10T SWhed §iisal FRONY pod tEé ﬁﬂ?ts no problem

since the vibration is only undesirable durlng pla ba during

accel er at itining pelf ¢4 of disktransfer sreckanisg 1601 ptavts mevmgiélsth. dtowardhe notor drive
TPt oo le Bitnl BERR 4 JRGAT H il DY Y mORR ot ' 3R, Ptonpt 0T 6 340510
counterclockwise along friction belt 12, When the count value reaches 105, at
which point disk D,d is at the eject position, control passes to step S66. At
| step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag
M.FLAG to EJECT at step S67, and control returns to the main routine.

Once disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS. 1
(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal TN, to go low (L). Control branches from the main loop
at step 83 when disk D, d is at the eject position (because flag M.FLAG is set
to EJECT as described above) to step S:l Control proceeds to step S11 if
signal TN is low, indicating that the disk bas been removed from the eject
position. Controller 300 then proceeds to steps S$11-S13. D.FLAG(n) and
S.FLAG(n) are to O in steps S11 and $12, respectively. M.FLAG is set to
READY in step S13. Then, controller 300 returns to the main loop (steps S1-
S10) at step S5 and continues to monitor for disk insertion, disk removal,
eject/load key actuation, read commands from the computer, or an absence of
a read command over a prescribed interval.

The following is a description of the control sequences initiated when
one of B/L key 1 through B/L key 4 is pressed, Briefly, when an E/L key with
the same number as the current stocker position is pressed, controller 300
brings the disk, stored in that stocker position, to the eject position if a disk
D, d is present at the stock position or the plagback position. If a disk D, d is
in the eject position, that disk is brought to the playback position. If an E/L
key is entered having a different number from the current stocker position, and
if there is a disk D, d in the eject position or the playback position, then
controller 300 moves that disk to a stock position, moves stocker 1011 to the
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A centering cone 101, projecting fromthe top surface of turntable 102,
precisely centers disk Dwith respect to turntable 102. A nagnet 105,

i nside centering cone 101, attracts a cl anper.1009 (not shown in Fig. 9 and
descri bed below). Guide rods 31, 38, mounted in chassis 30, guide optical
pickup 2 along a linear scanning path that fornms an angle of 25 degrees in
the clockwi se direction with the front side of .nain chassis 90. The
scanni ng path of optical pickup 2 is a radial line of disk D when disk Dis
nounted on turntable 102. A scanning notor 34 and optical pickup transfer
mechani sm 53, that includes decel ggation gears 51, 52, 54, and a rack 50,
enabl e a scanni ng novenent of optical pickup 2. Optical sensors 230A, 230B

The di st apesitiorpdiing o T8 B ko nbled; g B ecilicd il O 110 o1 O
fitted i nwdh_apjeabpm_mm HGMSIBDCGGMPMBI theslieplﬁedlpoatwmﬁheﬂ y isolate
22 bet v cortinle, 30, sl (BF Rl 18 i, cctopPaltion JECiE ayBade®SPECt ! Ve SPTING
position, in stocker 1011. After stocker 1011 is transferred to the speclf ed '
position, loading plates 81L and 8IR are brought to the disk recciving
position.
When E/L key I-E/L key 4 is pressed controller stores a
corresponding number (from 1 to 4) in an internal variable, m. If E/L key 1
is pressed, control branches from step S5 to step S14 where the value 1 is
stored in internal memory variable m and control passes to JOB E/L. If E/L
| key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to JOB E/L. If
E/L key 3 is pressed control branches from step S7 to step S16 where the
value 3 is stored in internal memory variable m and control passes 10 JOB
E/L. If B/L key 4 is pressed, control branches from step S8 to step S17 where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. | |
At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
¥f M.FLAG is set to STOCK, control proceeds to step 871, where controller
300 checks to see if the values for m and n are identical, thereby determining
whether the E/L key pressed corresponds 1o the current stocker position. If the
values are identical, controller 300 executes steps S86-S92, in which loading
plates 81L and 81R are moved from open pnsition POS.4 to a position just
short of support position POS.3 (or support position POS.2 for small—dmmeter .
disks), At snep $86, controller 300 sets signal FRONT to high (H). At step
S87, controller 300 begins counting signal T, PULSE, Control then passes
from step S88 to 890, if S.FLAG is 1, indicating a small-diameter disk.
Control passes from step $88 to S89, if S.FLAG is 0, indicating a large-
diameter disk, or to step $90 if S.FLAG 1, indicating a small-diameter disk.
In step S90, 75 is stored in internal variable SET. In step S89, 12 is stored in

L91/799 4 . IQSI N . 0B¥§197 719 NOSMO¥EL ¥ NOSRMAS - §GeEi 9661 RL)



23 the weight of chassis 30. Fasteners 43 insert through upper danpers 44
on the upper surface of danper 41 passing through | ower danpers 41 to

connect to base 40. A danper | ock mechani sm 1008, sel ectively |ocks
optical nmechani sm 1006 on chassis 30 to a base 40 from which opti cal
mechani sm 1006 i s ot herw se vi brational I | sol at ed. Danper | ock mechani sm

over Dot e, s Bae it o b e e aroatel 430 o pr°’eeZB' T oAt g

| ok pi atiegtel warihik 82T, Klongof Yorpa g e Sl e some s srachesiin ED o
Lo oor vt iEaSe R fe g FRONY @lﬁﬁé@?%%ﬁ&%ﬁ@gﬁ%%%% tting
:E(rjlgggglrrgtn ;Pt“ﬁ%ﬂ anWﬁf%ﬁpass tﬁ#%ﬂg%ﬁhgﬁgs 40A and

40B, | ocafRi 1edtify plafeh BIE afiPSIR areaficved thediallfitogether. As loading plates 811, and
Sﬂkanabnnummunmudcmﬂgchmumrhddms77Land7%Rconwngeummnihequngof
spring 128 5o that clamper support mechanism 1010 fifts flange 115A of clamper 1009 and
support it. At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal
FRONT and signal REAR to high (H). Note that the vatues 12 and 75 arc just short of the
values used to count to positions POS.3 and Pbs.ﬁ, respectively. The reason for using a
value in SET that is smaller than the pulse count required to separate Joading plates 81L and
81R exactly enough to support the disk is that if detection errors cause a pulse to be missed,
the spacing will still be small enough to support the disk.

" Controller 300 moves sliding pate 75 from position UP-2 to position DOWN-1 in steps
S93.597. At step 93, controller 300 outputs a high H) level ar signal P.DWN, causing
motor 251 to begin moving sliding plate 75 toward the left side of housmg 1000. Control
Joops through step 594 umtil signal P. REF goes high (H), indicating that sliding plate 75 has
arrived at the reference position. Early in the traverse of sliding plate 75 from UP2t0
DOWN-1, damper lock mechanism 1008 locks optical mechanism 1006 to base 40 and loading
plate open/close mechanism 1004 disengages rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates 811 and 81R
together so that timing belt 14 and friction belt 12, of disk transfer mechanism 1001, are
brought to positions in which disk D, d is supported between them. The motion of sliding
1&me75¢nmn5luwerdﬁkkxkshﬂ&156u:mwamaﬁmnvnwnsﬂﬁnngWe75nmnmsqumu

“UP-1, optical mechanism 1006 is moved downward. Control passes to step S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loaps through step $96
until 3 pulses are counted
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insert into holes 30A-and 30B, respectively, located on a right side of
chassis 30. [Engagenent tip 65A of Il'ock plate 65%passes t irough_a hol e 40C

| ocat.ed on a l'eft side of base 40, and insert into a hole 30C | ocdated on a
| eft side of chassis 30., (Hole 30Cis not visible in Fig. 9, but is visible
in Figs. 30-33.) Lock plates 64 and 65 are interconnected by connecting

pl ate 66, which rotates on a shaft 67 projecting upwardly from base 40. A
conpression spring 68 is inserted between base 40 and,l ock plate 64, urging
| ock plate 64 toward the right side of base 40. Thus, l-ock plates 64 and 65
nmove in opposite directions agai nstgg and with, the force of conpression
spring 68. A notch 66A on an end of conmecting plate 66 passes though an

openi ng_ 40 fdicatie B 4Rling plitde 78 AP arvivid Alpdsifidn DOWRLL. Aedp 309! ) engages -
notch 66A to control thegA%Bn‘%ul ar polgi tiﬁop%ﬂg@ connect | ngmgl ate 66.

Ref erring signaltRoUPiagd sigual BDWINarcse} tachigipd) foo Himsce,clocthatsnotan08 i s | ocked
of i1t g2} I eeSaRagRgichll bikied A fobon POV Lot FislePile 73, Goof .
connect i nggplical heLlGanivie 0008 is Jowgedamlt [BwertdisiSloble ShaBiel561ie towere) DOM- 2 and
position UP-1. Thus, while sliding plate 75 is between position DOMN-2 and
- to the unlocked position, This permits disk transfer within stocker l(ﬁl.
In steps $98-S101, controller 300 brings a stored disk D, d from
stocker 1011 to the eject position, At step §98, controller 300 sets signal
FRONT to high (H) to start motor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting signal
L PULSE. Control loaps through step S100, uritil the count value reaches
259 indicating the arrival of disk'D, d at the eject position. At step SlOl,.
signal FRONT and signal REAR are set to high (H) for 50
electromagnetically braking motor 250. | -
In steps $102-S108, controller 300 moves sliding plate 75 from position
DOWN-1 to position DOWN-2. At step S102, controller 300 sets signal P.UP
to high (FI) causing motor 251 to begin moving sliding plate toward the right
side of housing 1000. Control loops through step S103, until signal P_REF
goes low (L), indicating the arrival of sliding plate 75 at the reference
position. At step 5104 controller 300 sets signal P.UP to low (L) and signal
P.DWN to high (H) to canse motor 251 to begin moving sliding plate 75
toward the left side of housing 1000. Control laops through step $105 until
signal P _REF goes high (H). At step $106, controller 300 begins counting
signal P. PULSE. Control loops through step S107 until the count reaches
20 indicating that sliding plate 75 has arrived at position DOWN-2, At step
$108, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagpetically braking motor 251, At step S109, M.FLAG is set to
EJECT, and control returns to the main routine of Fig. 68.
Jf valués for m and n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicates the position of lover disk lock shaft 156, If signal
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24 UP-1, lock plates 64 and 65 are urged toward the right side of housing
1000 by the force of coppression spring 68 forcing engagenment tips 64A,

64B, 65A into holes 30A - 30C of chassis 30. This causes optical nechanism’
1006, on chassis 30, to be locked to base 40. Wen sliding plate 75 is
nmoved from position UP-1 to position UP-2, edge 75B"*engages notch 66A
turning connecting plate 66 countercl d®kw se agai nst the force of

conpression spring 68. Lock plate 64 i therebg.nnved toward the |eft side
of hous ANBOLH Jow (L), indiating i lewepr diskdoak shAL136 i ot the losk noritiam, 9mivgl 1000,

cauS! 19 SLISHERED Wi S o Bk SRAe dof} B5RERRR DS olRAT 130, °C,
Posi ti onpdiiids th B, %8 pressed). Thus, for exampls, if E/L key 4 is pressed, stocker 1011 is

moved to position POS(4). Once stocker 1011 has been brought to the specified position,

controller 300 sets internal memory variable n (which indicates the current stocker position)

equal 1o m.

At step §75, controller 300 checks to sée if D.FLAG(D) is 1 to confirm whether a disk
is at position POS(n). ¥ D.FLAG(u) is 1, indicating that there is a disk in position n of
stocker 1011, controller 300 proceeds to steps S86-S92 (described above) whereupon loading
plates 1L and 81R are moved from the open position POS.4 to the support position POS.3 (or
position POS. 2 for small-diameter disks), and disk D, d is brought to the cject position.

I, st step $75, D.FLAG(a) is 0, confroller 300 moves loading plates 81L and 81R
from open position POS.4 to disk receiving position POS.1 in steps §76-S79. At step S76,
comnﬂk5300smmm@mﬂlﬂKnTruah&hCELwhmrqutﬂdmgpﬂkwlSsmnsnxmhg
clockwise moving timing pulley 15, and loading rack 81L, along rack member 87. At stcp
877, controller 300 begins counting signal L, PULSE. Controf loops through step S78 until
the count value reaches 82, The rotation of timing pulley 15 with gear 15C engaged with rack

87D, causes loading plates 81L and 81R to move medially together. As Joading plates 81L
t and 81R close, spring 128 brings clamper holders 77L aod 77R together so that clamper
support mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
. that loading plates 811 and 81R have acrived at a position just short of disk receiving position
POS.1, control passes to step $79. Atstep S7§, signal F;‘RONT and signal REAR are set t0
bigh (H) for SO msec, electromagnetically braking motor 250. '

In steps S80-S84, controller 300 moves sliding plate 75 from position UP-2 to position
DOWN-2. The details of this operation are similar to the operation in steps S52-S56,
described above, therefore, the details are not
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mechani sm 1006 is elastically supported-by | ower danpers 41 and upper
danpers 44. Referring to Figs. 10, 45, afd 47, a vertical transport
mechani sm 1007, rai ses and | owers -base 40, with'the attached optical
~mechani sm 1006, between an up position (Fig. 47) and a down position (Fig.
45). In the up positi.on, disk Dis played back. In the down position,

opti cal mechani sm 1006 is shifted down and away fromdisk Dtb clear the
way for transfer of disk D. Vertical transport nechani sm 1007 rai ses
and | owers base 40, which is supported at its forward side on guide pins
45A and 45 and at its rear end on rsgnp channel 48'. Ranp channel 48" is cut
out of a stainless steel guide plate attached to base 40 at the rear end

t her eof dﬂupmmmmme&ésunmfmeﬁlﬁmwhﬁpﬂmswd 75B" in
bends 75Aq(;15r;1,d 75B, resE tlveI%,l of slidi n pl ate . Ranp channel 48

rests on pisoAmove; frem el thato éméls&'@éﬁ“eﬁ@ﬁ@ on 75Cin

sliding pl W mechani sm
1006, ri deis%@p{g’n%j ?ﬁ@zgﬁgw%f@@1%é%&% e attached to
mai n chassi ingrﬁgaaﬁsmdgnht\olsgb 386 £ contgHeri BOGJWMB‘LAG tadi ng plate 75

Is transla and relatlve tg main chassis 90 causing guide pins
45A and 45 “Qnﬁmi % annel s 75A° and 75B',

(r)ﬁsgleﬁt '4\7’e| Yy amjstﬁd 3] tf@%ﬁdn‘lﬂﬂxsmg iddFRng BRP Rwer 48k 1bck T i de upwar dly
shaft 156 is not at the Iock position, controller 300 proceeds to step S110. As
described above, this situation indicates misalignment of the disk because, if
the disk is not accurately positioned, fower disk Jock shaft 156 is blocked by
the disk. As described above, the correction mechanism for this condition is
to transport the disk to a position where shutter 120 is opened and then moving
it ipward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then moved again to the stock position. At step S110,
controller 300 checks the mimber of retry attempts made. In steps S111-S117,
operations identical to those in steps S86-S92 are carried out, with Ioading
plates 81L and 8IR being moved from the open position POS.4 to support
position POS.3 (for large disks or POS.2 small disks). Then, in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 being moved o the
down position and the unlock position, respectively.

In steps §123-S132, controller 300 follows a procedure that is similar
to steps S57 and S26-S34 where disk D, d is bronght to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or P7 for
small disks). This procedure is as follows. First, at step $123, controller 300
sets sigoal FRONT to high (H), starting disk transfer mechanism 1001 so that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until signal S.CLOSE goes low (L), indicating the disk has pushed
shutter 120 open. At step $125, controller 300 sets signal FRONT to low L)
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25 Shafts 136A-136C, screwed into main chassis 90, gui, de the |eft
and right novenent of 'sliding plate 75. Shafts 136A-136C pass "t hr.ough
channels 75H in sliding plate 75. Shafts 136A-136C have w de heads to hol d
sliding plate 75 adjacent to nmain chassis 90. A worm gear 254 pressed onto
a rotating shaft 251A of a notor 251 neshes with a gear 184A of a gear
menber 184, which rotates on shaft 92 projecting upwardly from main ChaSSIS
90. Anot her

55
and signal REAR to high (H) to begin moving disk D, d rearward. Control
then loops ﬁough step $126 until signal S.CLOSE changes to high (H) again,
indicating that shutter 120 has just closed in response o the movement of disk
D, d. After signal S.CLOSE goes high (1), controller 300 begins counting
signal L. PULSE at step 127, Controller 300 checks S.FLAG(n) at step
$128 and if it is 1, indicating a small disk, the value 200 is stored in intsrnal
variable SET at step S130, otherwise, the value 160 is stored in SET. Control
loops through step S131 until the count value reaches the value of SET
indicating the disk has reached the stock position. At step $132, controller 300
sets signal FRONT and signal REAR to high (H) for 50 -msec,
electromagnetically braking motor 250,

In steps S133-5137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step §133, controller 300 sets signal
P.UP to high (H). Control Joops through step $134 until signal P. REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P . REF goes low
(L), controlier 300 begins counting signal 7. PULSE at step $135. Control -
loops through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S137.
At step 8137, signal P.UP and signal P.DOWN are set to high (H) for 50
msec, electromagnetically braking motor 251.

Steps S138-S142 perform the same operations as steps S45-S49 in
which controller 300 moves loading plates 81L and 81R to open position
POS.4. Since this procedure is described in detail above, it is not repeated

here. After step S142, controller 300 passes to step S72 where D.LOCK is

checked. If the disk lock error occurs after the retry operation described above

is repeated three times, controller 300 proceeds from step $110 in Fig. 74 to
 step S86 in Fig. 72 and Disk D, d is brought to the eject position. |

When an E/L key is entered during stand-by- mode, a disk, in the
storage location corresponding to the E/L key pressed, is retricved and brought
to the playback position. For example, if E/L key 1 is pressed in stand-by
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gear 184B of gear member 184 meshes with a-gear. 71, which in turn nmeshes
wth a gear 72. Gear 72 in turn meshes with . a ]arge di anet er gear of -gear
el ement 73. A small dianeter gear of gear el ement 73 meshes with a | ar ge
di anet er gear of gear elenent 74. A small dianeter gear 74A of gear
element 74 in turn meshes with an integral rack 75F in sliding plate 75.
CGears 71 and 72, and gear elenents 73 and 74, all rotate on respective
integral shafts that fit into respective holes in.the bottom of main
chassis 90. Therefore, rotation of notor 251 translates sliding plate 75
| eft and right. A shutter Wheel 58, attached_to a top of gear
menber 184, peri odical | interrupts a |ight beam of an optical sensor 233,
support ed amtm!két S0t capstapsm tord rab afep 1314 asdeseribed abowe.generate a

Eglrlosv)s. ° I'S serl eswgglpg‘l%geHal S |t§05‘§(€g’l§%§ '%?%g#‘?éﬁgfe dStEér?n'e?\g“t E\gd
posi tion ofhesd MIFDAGI: shezketh If M. FLAGnssettoSTAND-BY as in this case,
controller 300 procseds to step S151. If m and n are identical, indicating the
current stocker position corresponds to the E/L key pressed, conirol passes
from step S151 to step S152. Steps $152-8157, perform the same operations
as steps 586-S92, Therefore, in steps $152-S157, loading plates 81L. and 81R
are moved from open position POS.4 to a pos:tion just short of support
position POS.3 (for large disks, or POS.2 for small disks). Control then passes
to step S158. | |

Steps S158-5162, perform the same operations as steps $52-856 and the
detaﬂs ars, therefore, not repeated. Thus, in steps S158-S162, controller 300
moves sliding plate 75 from pbsition UP-2 to position DOWN-2, In steps
'8163466, controller 300 brings disk D, from tﬁe playback position, to the
eject position following a procedure identical to that of steps $63-S66 and the
details are, therefore, not repeated. At step $169, M.FLAG is set to EJECT,
axi control returns to the mam routine. '

If, at step SIS1 described above, the values for m and n differ,
coniroller 300 proceeds to step S170 (Fig, 76). Steps §170-S210 perform the
same operations as steps S111-S142, Thus, loading plates 81L and 81R are
m from open position POS.4 to a position just short of suppbrt position
POS.3 (for large disks, POS.2 for small-diameter disks); sliding plate 75 is
moved from position UP-2 to position DOWN-I; disk D, d, is moved from the
playback position, to the stock position; sliding plate 75 is moved from
position DOWN-1 to position UP-2; and loading plates 81L and 81R are
méved to the open position POS.4, Controller 300 then proceeds to step 572
(Fig. 72). From step ST2, operation proceeds through steps S73-S92 where
stocker 1011 is moved to POS(m) and loading plates §1L and 81R close
around the disk. Control proceeds to $93 through-8109-where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156 to ualock
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Referring now also to Fig. 66, horizontal portions Gl of ranmp channels 75A
and 75B' guide pins 45A and 45B of base 40, without lifting them as
sliding plate 75 noves between a posi-tion DOMW-2 (shown in Figs. 34 and
35) and a position DOAWN-1 (shown in Figs. 36 and 37). Thus, . base 40, with
optical nechani sm 1006, remains in the down position (optical mechanism
1006 is shown in the down position in Fig. 45), below disk Din the

pl ayback position. When sliding plate 75 noves between position DOMN-1 and
position UP-1 (the latter shown in Figs 38 and 39), guide pins 45A and
45B are |lifted by sloping portiong72& of ranp channels 75A" and 75B',
thereby lifting optical nechanism 1006. Wen sliding plate 75 nobves

bet ween pmiﬁmdw&@n%ﬁmmm ntJF08 t6 tlear the way forahevamenn Fi gs. 40 and
41), guides  pins 45A and . 45B - . | . .

of the disk. In steps S98-S109, the disk is moved to the eject position and

Jower disk lock shaft 156 locked apain, Then control returns to the main

routine. | _

Referring to Figs. 72-79, when one of the E/L keys is pressed while
the disk player is in the EYECT mode (M.FLAG = EJECT), controller 300
sets memory variable m equal to a value corresponding the E/L key pressed.
For example, if EfL key 3 is pressed (step S7), the value 3 is stored in internal
memory variable m (step S16). Controller 300 then proceeds from the main
control flow diagram to step 5220 in Rig. 78 via step $70 of Fig. 72 and step
S150 of Fig. 75. At step 5220, the status of M.FLAG is checked. In this case,
M.FLAG = EJECT, so control to proceeds to step S221. At step S221 control
branches step $20 if the values of m and n are the same, indicating that the
E/L key pressed corresponds to the current stocker position. In stelps $20-540
to $41-S50, disk D, d is brought from the eject position to the playback
position, clamped, loading plates 81L and 81R retracted to release disk D, d,
mcdhklmwm:mhuﬂinstmyxmm&.mmtmmmﬂnmmmmtnth:nmm
routine, _ _

If, in step §221, the values for m and n are not identical, conn'ollc_r 300
proceeds through steps $222-8236, which perform the same operations as steps
S20-S34 described earlier, That is, in steps $222-5236, disk D, d is brought
from the eject position to the playback position, In steps S237-5240, controller
300 moves sliding plate 75 from position DOWN-2 to position' DOWN-1 as
follows. At step $237 (Rig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housing 1000. At
step S238, contmlier 300 begins counting signal P. PULSE. Control loops
through step Si07 until the eoﬁnt value reaches 17 indicating sliding plate 75
has arrived at position DOWN-1. At step 5240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagnetically braking motor
251. As a result of sliding plate 75 being moved to position DOWN-1, lower
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26 remain in-horizontal portions G3 and optical: mechanismrenmains in the
up position (optlcal mechani sm 1006 is shown in the up position in Fig. 47)
for disk playback. 1In the up position, optical nechanism 1006 is at the

| evel of a |ower surface of disk D, d in the playback p03|t|on and nount ed
on the upper surface of turntable 102. Therefore, there is no need to

di splace disk D, d, as in a tray-type disk player, to play disk D, d back.
As can be seen frominspection, guide groove 48 and pin 47 cooperate in
such a way that the rear 58

disk lock shaft 156 is in the unlock position, permitting disk D, d to be moved
to the stock position.
Steps S241-S260 perform the same functions as steps S$182-5210
~ 'described above. That is, controller 300 moves disk D, d, from the playback
position to the stock position; sliding plate 75 from position DOWN-1 to
position UP-2; and loading plates 81L and 8IR to open position FOS.4.
Control then passes to step 872 (Fig. 72). From step $72, operation proceeds
 through steps $73-592 where stocker 1011 is moved to POS{m) and loading
plates 811 and 81R closed around the disk. Then control proceeds to steps S93
throngh S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock shaft 156 to unlock the disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Then, in steps
S98-5109, the disk is moved to the eject position and lower disk lock shaft 156
locked again. Finally control returns to the main routine. -
When an externally connceted computer 303 (Fig. 67) sends a read
command, control proceeds from step S9 to step S18 in the main routine
shown in Pig. 68. The various mechanisms are controlled, as described above,
o bring the selected disk D, d to the playback position and the stand-by mode
activated. The read command.for the specified file is sent to signal processing
circuit 307 and servo circuit 308. The read signal generated by optical pickup
amp 2 is sent to signal processing circuit 307 via RF amp 309. Afier EFM
demodulation, deinterleaving, error correction and other usual operations are
pmﬁmimd,ﬂm ﬁgmiiasmn to externally connected computer 303 via
interface circuit 302. Once the reading of the specified file is complete,
controller 300 stops signal processing circuit 307 and servo circuit 308.
'M.FLAG is then set again to STAND-BY and controlier 300 returns to the
main routine. '
Referring to Figs. 68, 80, and 81, if, while in stand-by mode,
controller 300 does not receive a read command from computer 303 for a
prescribed interval, for example, 10 minutes, then coutroller 300 proceeds
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end of base.40 is'lifted in caoncert with the fdraard end, just as described
above. - One pul se of signal P. PULSE indi'cates approxi mately 0.231 nmm
of movenent of sliding plate 75. A shutter piece 75G on a bend on sliding
plate 75, interrupts a |ight beam generated and sensed by optical sensor
237 on main chassis 90. Thus, optical sensor 237 detects a reference
position of sliding plate 75 at the point where shutter piece 75G just
ceases to interrupt the light beamas sliding plate 75 noves to the right

of position DOMN-1 or just interrupts as sliding plate 75 noves |eft of
position UP-1. This reference signéd, generated by optical sensor 237, is

SO0 o S 510 oS e SR 01 i TSI, o ok o
gg?e??nanmegﬁb%mg hsgep%gl 'légﬂ%f @%ﬁﬂggs 0 92%?#3@1@;,%?5; thSt 2; et he
si gnal P. 8HzEnd 8¢R aremoped froMcpen positidhM0S.4 10 3 posiienciugichnt ofovi ng sl i di ng
Count i ng, SFAmoH Hokbn PASTS bt Rk il 5 poptpn PO ot pt-Bel' | "D %1 e
at posi | gaidOMfitisg platd175 ' iévad féi pugisth 'UFI 238 poimiGeDOWNRII ng pl ate 75 i's
positioned at position UP-1 by noving'sliding plate 75 to_the right until
si gnal P. diskD,ghds broyght from theplayback nosigiom e the stask positiep; slidipg| ses of si gnal
Ao 2 BT ARS8 i 1 170
plates 81L and 81R are moved to open pasition POS.4. Control branches from
step S302 to step S303 if signal D.LOCK is fow (L) In step 5303, M.FLAG
is set to STOCK at step $303. Control then returns to the main routine.
If signal D.LOCK does not pass to a low state at step §302, indicating
that it is misaligned, then controller 300 proceeds to step $304 (Fig. 81). In
steps S304-8335, controller 300 moves the disk toward the front until shutter
120 opens and then'temms it td a point where shutter 120 closes again,
thereby registering the disk again, The disk is then brought aain to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and signal
D.LOCK is checked again. The details of the operations performed in steps
5304-5336 are identical to the operations performed in steps -5110-5142
described above, so the description is omitted here.
Referring to Fig. 83, a second embodiment of a support for timing belt
14 provides smoother operation. An endless teflon sheet 400 having a low
friction coefficient is ﬁmpped around the peripheral surface of a guide wall
10D, which supports timing belt 14. Thus, when timing belt 14 is revolved,
teflon sheet 400 lubricates the adjacent sliding surfaces of timing belt 14 and
guide wall 10D. This provides smoother sliding compared to direct g_dntact
between timing belt 14 and guide wall 10D, Of course, the teflon sheet can be
made from another material having a low friction coefficient.
Referring to Fig. 84, a third embodiment of drive-side disk guide 1002,
also provides low friction support for timing belt 14.-In this embodiment,
small-diameter rollers 401 alternate with large-diameter rollers 402 on the
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pul ses. 27

Referring to Figs. 2 and 49, a clanper 1009 clanps disk D on turntable 102.
Cl anper 1009 includes a clanper base 100 with a bottom surface to which a
ferromagnetic plate 111, is attached. A clanp support 115 has a flange
115A top and a shaft 115B whi ch passes.through an opening 80G in | oading
chassis 80. Flange 115A tapers at its p@@®ineter. Shaft 115B Is insertably

hes vel yioggh g6 B i, fie rolR REREPORH Sisba P R RS HRBhp e
150 | PIOLE gl Y i e o i o 1
an arrangement has poor potential from a production cost standpoint. By using large rollers
and small rollers in an alternating pattern, it is possible to achieve nearly the same result
with fewer components, thereby reducing production cost while effectively preventing
inward flexure of timing belt 14. _ .
Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also
provides low friction support of timing belt 14. In this embodiment, the distances between
shafts 403 of rollers 401 are made smaller than the diallneter'of rollers 401. Thus, rollers
401 overlap each other. This decreases the interval between support points (the points of
contact between rollers 401 and the inside surface of timing belt 14) thereby improving the
mqmoﬁamdsuﬂgMstofﬁmmglwh1¢
| Referring to Fig. 86, although the embodiment of the invention described above is a
 horizontal configuration in which CD's are insexted, stored, and transported with their
recording surfaces horizontal, an alternative embodiment could be a vertical configuration.
In a vertical configuration, timing belt 14 would be optimally located on the uppe side, and
disk D wonld be inserted from insertion aperture 1A in front pane] 1. Disk D would then
rotate with its top moving toward the back of the disk player as it is fed and rotated. This
" would provide a natural feel to the vser as opposed to having to push the bottom in faster
than the top of the CD. | |
Ahhmmwjnﬂmenmomnwmnksuﬂndahmm,hﬁhdﬁkgﬂMasGbmdsﬁeanddnwr
side) are movable, the invention is applicable to a device in which only one disk guide is
movable. In addition, although in the prefem;id embodiment, the disk guides remain paralle] -
throughout their respective ranges of movement, at least some of the benefits of the
invention can be obtained with a system in which the disk guides are moved at their forward
ends (the ends closest to the insertion aperture) only. These mﬂ.mhu'wumnmm are
unmmumdtobevnﬂﬁnﬂmsuumtfatummsmmecfﬂnuﬂmnw
Having described preferred embodiments of the invention with reference to the
' accompanying drawings, it is to be understood that the invention is not limited fo those
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ferromagnetic plate 111. Referrl ng also to Figs. 43 and 47, a

cl anper support nechani sm 1010, hol ds cl anper 1009 slighty (0.3 mm above
disk D when disk Dis in the-playback position. Respective pins 78, 78,
projecting upwardly fromthe upper surface of |oading plates 81L and 81R
pass through gui de groove 80D of |oading chassis 80 and insert into guide
grooves 77B and 77B of cI anper hol der 817L, 77R Respective proj ecti ons 77C,

77C, projecting doyvnvvar from C r _hol der s,

and are queceembpdinents, @“&p 5@@%@%@%%&53& ng cna SI s 80.
Thus, cl anper. holders 7 g&,ﬁ, %gp%@&fﬂﬁvédneﬁhsdéﬂﬂﬂespect
to | oadi éfﬁ‘ggg 3’8 %M er?‘h%' ) ave respective supports
T7A, 77A %mﬁg ends which face each other. Supports 77A, 77A are
shaped t 8@?@& an support flange 115A of clanper 1009 when supports 77A,
77A are brought toget her. Support 77A has a V-shaped cross section. A
spring 128 urges clanmper holders 77L and 77R together to snugly enbrace
flange 115A. Flange 115A fits precisely in supports 77A, 77A in a definite

- position when supports 77A, 77A are brought together. Thus, supports 77A,
77A hold flange
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115A at a precise vertical position keeping cl anper 1009 at 0.3 nm above
di sk D. Referring to Figs. 42-45, clamper support mechani sm 1010

supports ‘cl anper 1009 above di sk D responsi vel m | oadi ng

pl ates 81L and 81R as follows. Wen | oading rﬂmmsmﬂ!mﬁnﬂ“ are noved
bet ween a di sk receiving position (PCS.1, showwire Figd. 82 'and 43) and
| ar ge- di anet er 62

CLAIMS
1. A disk transferring device that transfers a disk, having an edge, from an
insertion position to another position, comprising:
a chassis; -
a first disk guide having a belt, aﬂmbeltsupponatlkastasecommltsuppon;
said belt having a first surface; .
said belt being reeved over said first and at least a second support such that said beit
can revolve around said first and at least a second support;
a seoond disk guide having a second surface;
at least ome of said first and second disk guides being movably connected to said
chassis such that said first and second disk guides are movable toward each other; and
| an urging mechanism connected between said chassis and said at least one of said
) ﬁrstandseconddiskguideseffectivetourge said#tleastoﬁeofsaidﬁrstmd second disk
guides toward the other of said first and second disk guides;
said first and second disk guides being positioned relative to said chassis such that
portions of said first and second surfaces face each other, at least when said disk is
transported between said insertion position and said another position, said disk being
transported in respomnse to a revolving of said belt;
said first and second disk guides heing positioned relaive to said chassis such that
said disk may be inserted between said first and second surfaces making contact with said
first and second surfaces when said disk is placed at said insertion position;
said urging mechanism permitting said first and second disk guides to be forced apart
when a force is applied to said disk as said disk is moved to said insertion position; and
said second surface being fixed with respect 1o said second disk guide.
2. A disk transfer device, comprising: |
first and second guides, said ficst guide having a belt with a first surface and said
second guide having a second surface opposite said first surface such that a disk may be
inserted and sapported therebetween; ' '
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di sk support position (PGCS:3 shown in Figs. 44 and 45) -~ pins 78, 78, on

| oadi ng plates 81L and 81R, travel in guide grooves 77B_77B of clanp

hol ders_77L, 77R without affecting clanmper hold ml ml"ﬂ mgl The force
of spring 128 brings clanper holders 77L, 77R t upports
77A, 77A to hold clanper 1009 0.3 nmabove disk Din the pl ayback posi tion.
Referring now al so to Figs. 46-49, optéBcal nmechanism 1006 is raised to the

B&."?iéhi °“W' “gfé' id S 81: :“d SGhH, g I orE SRt ve
oui de g o e P, B B el S e B 05
115A °5C§“3§e’*%%£9? it 1025 R0 RirpoR ot and FAupiniaefog sale”"0°

cl anpi ng %ﬁd%ﬁﬂ?ﬁﬁ&e&ﬂﬁéﬂﬁﬂ&h@?ﬂ@ﬁéﬁ cI anper 1009. Loading plates 81L
and 81R are brought to the open position ('POS 4) even after .disk D has been

noved to the gdi@ el spar Ioink hatindettionsnd dton which skid diskviaay bepimerdeddown.
When this happens, since no disk Dis present on turntable 102 in the up .
p05|t|onmsmdmﬂﬁe@ionmtsmmm@pmgnet 105, and rests on centering

cone 101 of turntable 102, as shown_ in Fi ferring.to, Figs. 2
and 50, a shuﬁﬁl@rbeﬁlb‘?!&‘ﬁm OB $8i, gllmﬁgl‘lﬂ FrﬁS‘F‘@g AP or s
t he outer, peri ne%aer posi tion of |oading plates 81L

insertion end;

said second surface being substantially. straight along a direction of said insertion
. snch that said disk can be supported between a first point on said first surface and a second
poiat on said second surface; |
said second surface being displaced from said first point in a direction opposite said
direction of said insertion.
3. A disk transfer device as in claim 2, wherein said first and second disk guides
are interconnected such they move oppositely in concert.
4. A disk transfer device as in claim 2 wherein said second surface has a lower
friction coefficient than said first surface. |
5.  A-disk transfer device as described in claim 2 wherein:
said first disk guide includes first guiding means having a first guide slot allowing
engagement with an upper and lower surface of said disk when said disk is engaged with
said first surface; and |
' said second disk guide includes second guiding means having a second guide slot
whose width is different from that of said first guiding means and allows engagement with
- said upper and lower surfaces of said disk. '
6. A disk transfor device, comprising:
a chassis;
a pulley connected to saidlchassis; and
first and second disk goides, said first disk guide having a belt with a first surface
supported at at least one end by said pulley;
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and 81R. An optical sensor 234, on |oading chassis 80, _detects the position
of shutter piece 77L'. Optical sensor 234 generates a |l oading plate

out ernost position detection signal (OUT) whi c lll’ll,ﬂ'lgu!‘mm[&mrel H when
supports 77A, 77A are tightly held together ar and at a | ow
| evel (L) when supports 77A. 77A are noved apart. Ref efring now to
Fig. 51, supports 77A, 77A have wedge-®haped cross sections. If flange 115A

ll'ﬁl ]csO;r;)e/dthpéﬂ‘gl or %%&Eﬁrts TTA 77Aﬂ@3§‘§b§05é${1§%%ﬁlagpart
\F/)\AOIS: t:cgp’l g ﬁ? E“ ag ﬁal | %W?H% ggt g;ﬂts?ﬁlge 102.. Turntable 102
at least one of said first and second guides being movably supported by said chassis;
sa:datlcastoneof said first and second disk guides being connected to said chassis
suchtnatsaiaaneastoneisurgedtowardmeoﬂmofsaid first and second disk guides,
wherebyadxskcanbesupponedatanedgethereofbetweenaﬁrstpomtonsmdﬁrstmnface
_ and a second point on said second surface and along an insertion direction when said belt is
revolved about said pulley; -
- said disk being insertable between said first and sccdnd disk guides from an insertion
cnxlofsanlLungnudmnalspace,
said first point being further from said insertion end than said second point.
7. A disk transfer device as in claim 6, wherein said ficst point is on a curved
portion of said belt reeved around said pulley.
8. A disk transfer device thiat transfers a disk, having an edge, from an insertion
position to another position, comprising:
a chassis; _
a first disk guide having a belt, a first belt support and at least a second belt support;
said belt having a first surface; |
said belt being reeved over said first and at least 2 second support such that said belt
can revolve around said first and at least a second support;
a second disk guide bawngasecondsurfacc
atlenstoneofsaidﬁrstandsemnddlskgmdesbemgmovably copnected to said
chassis such that said first and second disk guides are movable toward each other; and -
an urging mechanism copnected between said chassis and said at least one of said
first and second disk'guides effective to urge said at least one of said firstand seoon;l disk
guides toward the other of said first and second disk guides; | '
~ said first and second disk guid'es.being positioned relative to said chassis such that
portions of said first and second surfaces face each otber, at least when said disk is
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29 supports 77A, 77A to spread apart. This will cause the QUT signal to go
|l ow indicating an error condition. Note that, in the up positionof optical

mechani sm 1006, the upper surface of turntable surface of
di sk D precisely coincide. Therefore, normally, ﬁmmummm"ﬂﬂpmt urnt abl e
102 to the up position should not raise disk D at afl.L Notesal so that as

clanmper 1009 is attracted toward turnta@ e 102 due to the nmagnetic force of

magnet 105, and sipce there js gonly Q.3 of,.cl earance ,above, dj sk D,

cl anper hoﬁPéPW?B?‘W%s%!ﬁemFFﬁm”f g?“é@t!‘ g%o%rﬂnf’m position,: said, disk, peipg anper
1009 is | owered. t.q the r.fac f disk. D . Therefore, unless . |oading plates
81L and 81%%#8%&%%@08%‘53%8%1% ition PCS. 4, the output from
optical sensor sﬁ%,}?&ljgﬂcﬁaﬁﬁﬁl i ' -atﬁﬁe er@oﬂﬁ‘ s 2l
nmechani sm 1006 has ed tot e%ﬁ%%%ﬁ'%%h‘% u?sl, t_emgu put ?@%%ﬁ&d&@i cal
sensor 234 (ehat)saidsfirsl B seeOull MAfa0! 6 sepr@fP by @ ditidve SubfintRRy

cl anper 1009 and turntable 102. . Referring now to Fig. 65, signal OUT
goes | ow (dmalleh ehanlacdisthetex ¢fl saldadiskBirior dondn Sikettion phisaid disk bytweeh $did fipspiand

where a | arge-di aneter disk can be supported between timng belt 14 and
friction btecond) sucfacepowhereby sEidSlisk edin engagesy said cfirstaande senoad surfpessnat 4 or
the et e lowes Insertion depth fhan if said Frst-and second sucfces wese scparated by a distance
corresponding to a full insertion of said disk, said full insertion being that required t0
mmpoﬂmdmh@nuiddisk@wnespondingwaseparaﬁmdimmebemem_said first
and second surfaces approximately equal to said diameter.
| 9. A disk transfer device as in claim 8, said first and second disk guides have
respective guiding surfaces on cither side of said first and second surfaces to engage
recording and back surfaces of said disk 10 sccure an alignment of said disk with respect to
said first and second disk guides as said disk is transported.

10. A disk transfer device as in claim 9, wherein said urging mechanism permits -
said first and second disk guides to be forced apart when a force is applied to said disk as
said disk is moved to said insertion position.

11. Adiskmnsferdevioeasinclgims,wbmmsaidurgmg-mmmsmmits
said first and second disk guides to be forced apart when a force is applied to said disk as
said disk is moved to said insertion position. '

'12. A disk transfer device as in claim 11, wherein said second surface is fixed
with respect to said second disk guide.

13. A disk transfer device as in claim 11, said first and second disk guides have
respective guiding surfaces on either side of said first and second surfaces to engage
recording and back surfaces of said disk to secure an alignment of said disk with respect to
said first and second disk guides as said disk is transported. o

14. A disk tansfer device as in claim 8, wherein said second surface is fixed with
respect to said second disk guide.
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| oadi ng pl ates 81L and 81R Moving laterally fromthis reference position,
where signal OUT goes |low, and counting 11 pul Ses of Signal L. PULSE

position PCS. 4 is identified. Positions PCS. 1-P

respectively, by 13, 76, 83 pul ses of si gnal mﬂlﬂmnlﬂm“ mr pl at es
81L. and 81R travel nedially from position PGS, L efserr*l ng to Fig.
11, a stocker 1011 is generally define88by a top plate 151, a base pl ate

at i xod i n T ookt i4 Sk tpder SR8 i 1, st Suitielom i gribdite
ggﬂe\é\?xgrr&%%ﬁge W%ﬁgo ms@l%l aceshps? J"? %eﬁrﬂt es 1%&%@[52D -

and top p*ﬁbﬁn&?&dbﬁb@%ﬁ&@fﬁi@d&l@b&&u@ﬂﬂ aMfrRIERE6E iR with gnds of
stocker plates 152A-152D and top plate 151. Stocker 1011 renovably supports
said first and second disk guides as said disk is transported.

16. A disk transfer device, comprising:

a chassis; and

first and second longitndinal disk guides connected to said chassis;

at Jeast one of said first and second disk guides being movably conpected to said
chassis; |

smdﬁxstandseconddxskgmdesbemgsepmmdbyadlmandamngedwﬂh
mpectuoeachothersuchthatalonglmdmal space with an insettion end thereof, iz defined
between said first and second digk gnides;

. said first and second disk guides having shapes and being positioned such that a disk

¢an be supported, at an edge of said disk, between said first and second disk guides, at at

least two points along said longitudinal space; and
' said first and sccond disk guides being separated by a distance, prior to an insertion
of said disk, that is smaller than a diameter of said disk, whercby said disk can be inserted
between said first and second disk guides at said insertion end of said longitdinal space,
forcing said first and second disk guides apart, and supporied, at said at least two points
along éaid longitudinal space.

17. A disk transfer device as in claim 16, wherein:

saiddislkhasanedgc,a:ecordingsurfaoe,andabacksurfaceoppositesaid
conting e _. |

each of said first and second disk guides bas a friction surface 1o engage said edge of
said disk;

said each of said first and sccond disk guides has at least one guiding surface on a
sideofsaidﬁ'ictiOnsprfacetoengageatleastdneofsaidrecoﬂinggndbﬁckmnfacesof_said
disk to secure an alignment of said disk with respect to said each of said first and second
disk guides.
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30 a total of four disks (not shown in the drawing) at a pitch of 3 nm
bet ween 'top plate 151 and stocker plate 152D. A first stored disk is

i nserted between top plate 151 and stocker plate 152A. A second stored disk
is stored between stocker plates 152A and 152B. A third stored disk is
stored between stocker plates 152B and 152C. A fourth stored disk is stored
bet ween st ocker plates 152C and 152D. 67 A shaft 140, projecting

upwardly from mai n chassis_90, is,ipser [ earing 150A to guide
stocker 1011 al ong averticmsgmwgﬁms 164L, 164R (nut 164L is
hi dden in the draw ng) engage screws 167L, 167R that rotate on shafts 165L,
165R, respectively, projecting upwardly from main chassis 90. Thus,

‘rotati onAst 167L, 167R noves stocker 1011 vertically. A stocker
vertical transter nechani sm 1012, | ocated bel ow stocker 1011, drives screws

167R, 167L. /a 3R pla§etiitanided traki¥er£ifiek 8'5- 118 &ch or 9AinBh $%6 CPs90. has a

rotating shaft wth a p?ess-fitted wor m gear 62. A gear nenber 169,

r ot at abl inserted phrchgivabapestarf (LA) 26l supported, fopposhs Sdntacd poiat onfigedgaor ti on

Her COT ctween Inerally movable lefy and ght side disk guides 3, 11). The disk's loft side
contacts a beit (14) revolved on the left-side disk guide (9). The disk's right side contacts a
fixed wall on the right-side disk guide (11). The belt (14) is supported by a pulley (15) at

 an insertion end of the guides (9, 11). The fixed wall of the right side disk guide (11)

extends all the way to the front of the disk player so that when a disk (D) is inserted
between the guides, the left-side contact point is on a curved portion of the belt (14) reeved
around the pulley (15) and the right side contact point is on the fixed wall forward of the
left-side contact point. The first and second disk guides (9, 11) are urged together, but the
force is transmitted along a line forming an angle with respect 1o the direction of
convergence of the two guides, the angle tending to force the disk (D) iowardly and thereby
counteracting the tendency of the disk (D) to be forced or squeezed out from between the
two guides. The result is that the disk (D) is engaged and supported after only shallow
insertion as compared to the depth required for a pair of guides, both having belts reeved
around pulleys at the forward end.

" Figure 13
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portion of gear nenber 169 nmeshes with a gear 167A attached to screw 167L
‘GCear 167A neshes with a gear 168L. CGear 168L neshes with a gear 166 which
in turn nmeshes with a gear 168R Gear 168R neshes with a gear 167A attached
to screw 167R. C ockw se rotation of screws 167R and 167L | owers stocker
1011, and countercl ockwi se rotation of_ screws 167R and 167L rai ses stocker
1011. A shutter menber 173 rot a¥8% on a shaft projecting upwardly
frommain chassis 90. Shutter nenber 173 has a gear 173A, on its | ower
surface, that neshes with a gear 168A coaxially connected to gear 169L
Rotation of shutter nenber 173 is detected by optical sensors 238 and 239
" and used to determ ne the vertical novenent and position of stocker 1011.
A shutter piece 173B projects froman edge of shutter nenber 173 and slits
S1-S4 in shutter nmenber 173 divide shutter nmenber 173 at 90 degree - '
intervals. Shutter piece - '
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31 173B and slits S1-S4 are detected by opti cal

respectively, on a disk | ock base

a stocker reference position signal

interrupts a |ight beam generated
Si gnal
di sk hol di ng position POS(1).

sensors 238 and 239,
155. Optical sensor 238 generates
(S. REF), when shutter piece 173B
and detected by optical sensor 238.

S. REF goes hi gh when stocker 1011 is brought to a position above
POS( 1) #&f84st ocker 1011 corresponds to an

al i gnnent of the disk-holding space between top plate 151 and stocker plate

152A with a disk transfer position.

st ocker position signal
positions POS(1)-POS(4),

(S. POS) .

after signal S.REF goes high 77B.
and POS(4).are detected novin st
|

Each tine stocker 1011 passes one of
t he signal
detected by noving the stocker downward until

Opt i cal

sensor 239 generates a
Thus, position POS(1) is
signal S.PCS goes |ow (L)
T emai ni ng positions POS(2), POS(3),
Cker . O%fééurther and countlng second,

goes' low (L).

third, or fourth changes in Q%TirELy/
127, 771
Zicl: S
2181 | 80D - A . -
234~ \ % 77R
21 80 778
. 8OE 80
808 8OF o _
80A ; | 806 n
""l l  80A BOA
2§§ - . 1218 21C 21A
> %R \e'oo
129 | o 21A
| . U 2Ni2s ]
101377[ 126c 21
_ 120 100
NI 1218 1000
121A 7 p -
198! 178 103
78
19A—16 B I
17
178 A )
81L 73
. —85
—l8B 19A| 78
811
810L 4 17
123 %
/ 810R N\ ein
1001
T FIG-2
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‘Referring to Figs. 12, 53, and 55, a disk |ock nmechani sm 1013, prevents

di sks, held in stocker 1011, from noving out of stocker 1011. An upper disk
| ock shaft 158 projects downwardly froma | ower surface of top cover 3.
Upper disk |ock shaft 158 passes through spindle holes of disks stored in
stocker 1011. A | ower end of uppe@,g&sk | ock shaft 158 extends to a
position slightly (0.8 mm .above an upper surface of a disk D being
transported into stocker 1011 as shown in Fig. 55. Upper disk |lock shaft
158 prevents novenent of the disks above the disk D being transported.

Figs. 53 and 55 show the stocker tn position POS(1), so upper disk |lock
shaft 158 does not pass through any of the disk spindle holes within
stocker 1011. A Ij&iégdisk | ock shaft 156 projecting upward from maim
chassis 90 is coas | i gned with upper disk |ock shaft 158.

Lower disk |lock shaft 156~Ji des on a shaft 155A of disk.|ock base 155
permtting | ower disk |ock aft 156 to nove vertically. lOWr disk |ock
shaft 156 noves between a |l o posi tjpR _and an p_gock PO In the | ock
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32 position, a tapered upper end of |lower disk |lock shaft 156 fits into
upper ‘di sk lock shaft 158 (see Fig. 53). In the unlock position, |ower disk
| ock shaft 156 is |owered away from Upper disk lock shaft 158, creating a
gap between upper and | ower disk | ock shafts 158 and 156 through which a

di sk can pass. (see Fig. 55). A.spring 159 inside |ock shaft 156 applies an
~upward -force on | ower disk lock sh&f% 156. A sheet 157, of conpressed
urethane, is attached to the upper surface of |ower disk |ock shaft 156 to
hel p avoi d possi bl e di sk danage. To raisé and | ower |ower disk |ock
shaft 156, disk | ock mechani sm 1013 includes a lock rel ease arm 172 ~
rotatably supported by a shaft 183 of disk |ock base 155. Lock release arm
172 has a pressing portion 172A that engages upper surfaces of projections
156A at a base of |ower disk Iock shaft. 156. Spring 178 applies a clockw se
rotating force to lock rel'ease arm.172 [
spring 159 thereby forcing Iomeéadlsk

003
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shaft 156 to its |lowernost position. A rtelay plate 96 noves toward the
front and rear guided by integral .guide grooves 96C, 96C that engage pins
97 on main chassis 90. A rear-facing surface 96A of relay plate 96 pushes
agai nst "an engagenent portion 172B of |ock release arm 172 to rotate | ock
rel ease arm 172 countercl ockwi se agai gggg the force of spring 178. An
engagenent portion 96B on a |ower surface of relay plate 96 engages with a
cam surface 75D, having surfaces Cl-C5, on an edge of sliding plate 75
(visible in Figs. 52, 54, 56, and 58). Referring now to Figs. 12
and 52-59, lower disk lock shaft 156 is positioned responsively to the -
position of sliding plate 75. Wien sliding plate 75 is in a position
DOMN- 2, engagenent .portion 96B of relay plate 96 is engaged wi'th surface.Cl
of cam surface 75D. In position DOMN-2,  as shown in Fig. 53, |ock release
arm 172 is rotated to a position in which it exerts no dowward force on

| ower disk |ock shaft 156. Thus, in position DOM-2, |ower disk |ock shaft
156 is seated in u§§r dISk | ock shaft 158, the | ock position, held there .
by the force of spr -

9A _
A4 ] @B .
s~ ////////////// |

—SNNNNAY
;?L//// 724 N

108
1‘na an

FIG-5 |

T1A

,/,r~1f§; \] 13
11.' 11Cc 1'2

118

FIG 6
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33 When sliding plate 75 noves toward the right side of housing
1000 (toward the up position of optical nmechanism 1006), engagenent portion
96B of relay plate 96 follows sloped surface C2 of cam surface 75D, noving
relay plate 96 toward the front of main chassis 90. As engagenent portion
96B foll ows sl oped surface C2, |ock | ease arm 172 rotates cl ockw se under
the urging of spring 178, fOI’CI ng 1%8&r di sk | ock shaft 156 gradual | y
downwar d. When sliding plate 75 reaches a position DOM-1, shown in Fig.
54, engagenent portion 96B of relay plate 96 rests on surface C3. Lock

rel ease arm 172 halts at the angle shown in Fig. 55, and |ower disk |ock
shaft 156 is held at the unlock position, permtting disk transfer

As sliding plate 75 is translated further to the right ‘
1000, engagenent portion 96B of relay pli&e 96,§6 pug -rsgcward by
inclined surface C4. Lock release arm 172\

| ower di sk :
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| ock shaft 156 begins noving upwardly under the urging of spring 159. Wen
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagenent _
portion 96B is held by the approxi mtely central area of sloped surface 4,
in which |ower disk |ock shaft 156 noves upward to the position indicated
in Fig. 57. Wen sliding plate 75 r%?ches a position UP-2, engagenent
portion 96B engages with surface Cg,QMﬂ ch is aligned with surface CL. At
this point, as shown in Fig. 58, |lower disk |ock shaft 156 has reached the
| ock position again, where it fits into upper disk |ock shaft 158. A
shutter 156B, projecting fromlower disk |ock shaft 156, indicates when

| ower di sk | ock shaft .156 reaches the-l ock position. Shutter 156B
interrupts a |ight beam generated and detected by an optical sensor 229,
attached to disk |ock base 155 when | ower disk |ock shaft 156 is at the

unl ock position. Optical sensor 229 generates a disk 4 ock 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 -2or position DOMN-2, |ower disk |ock

shaft 156 is at the lock position, as.described above. However, if disk D
is not positioned with its center hol b (67 d f&th | ower di sk | ock shaft
156, | ower _1 B
A .
. . '\"IZA '
l
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= . ,
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34 disk lock shaft 156 is bl ocked by disk D, preventing it fromreaching

the lock position. If disk locking is not properly achieved, vibrations can

cause disks to shift out of place within stocker 1011, possibly causing
‘danmage to the disks by |Iower and upper -di sk l'ock shafts 156 and 158 whi ch
nove vertically within stocker 1011, Signal D.LOCK is used to detect such
di sk-1ocking errors. F@ferriﬁﬂ“to Figs. 60-64, a disk insertion
error preventing mechani sm 1014 prevents errors during insertion of disk D
A shutter 120 rotates on a shaft 129 rotatably supported at either end by
bends 80P, 80F projecting fromloading chassis 80. Flaps 120A, 120A,

projecti-ng radially froman axi 43t ati on of shutter 120, bl ock
~insertion aperture 1A on front nel 1. A pinion gear 120B, subtends a-180

degree arc about the axis of rotgtion of shutter Mat erial, such as
felt or conpressed , 1's bdphegyjvel y bowde 0 the

. 43 43

30C 105 -
. & 21 | | 5 44 44 -
: a5, B
52 I _30C
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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 duri-ng | oadi ng and

ej ecting operations. " A shutter arm 121 rotates on a shaft 122

proj ecting perpendicularly fromthe | ower surface of |oading chassis 80. A
spring 125 urges shutter arm 121 in a counterclockw se direction, as viewed
fromthe top. A rack 121A on the botto¥W®éf shutter arm 121 meshes with

pi ni on gear 120B. Thus, shutter 120 opens and cl oses responsively to the
rotation of shutter arm 121. A pin 123, fixed on the upper surface of the

| oadi ng plate 81L, engages with side surface 121B of shutter arm 121
responsively to novenent of plate 81L. Referrinng now al so to Fig.
65, the angle of shutter 120 changes responsively to the position of

| oadi ng pl ate 81L£§RHBSFring to Fi"c> , v4@n | oading plates 81L and 81R

are positioned at disk PCS. 1, pin 1232§$}§0ading pl ate
81L rotates shutter ar nst the urgi pring 125." The
rotation of shutter ar Q rota toward the outside
of the device, noving i g al llows a disk to be

) T
1378 ' Eﬁi‘qn'

FIG-10
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35 The insertion of disk D causes |oading plates 81L and 81R to
separate. As |oading plate 81L noves to the left side of housing 1000, pin
123 noves away from shutter arm 121 permitting spring 125 to rotate shutter
arm 121 countercl ockwi se. As shutter arm 121 rotates, flaps 120A nove
downwardly until they rest on the top surface of disk D, as shown in Fig.
64. Pin 123 continues to nove away fradof&éi de surface 121B of shutter arm
121. Once disk Dis driven by disk transfer nechani sm 1001 conpletely
inside the disk player, flap 120A is released to a close position in which
shutter arm 121 is rotated counterclockwise to a position where its side
surface 121B engages wth bend 80F of ' 494s 80. Wen shutter 120

is in the close positiolQpl i nser Y PRy nsertion aperture 1A is
prevented. Shutter 120 canno?K?Bﬁais]pa\ the cl ose~position in which flaps
120A poi nt downwardly because an ar

bend 80F, preventing further rotati

153
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shutter 120. Thus, insertion of another disk is bl ocked. A shutter

pi ece 120C, on the upper part of shutter 120, interrupts a |light beam
generated by an optical sensor 235, on |oading chassis 80, to detect the

cl osure-of shutter 120. The closure of shutter 120 is indicated by shutter
cl ose signal (S.CLOSE) generated by fwﬁécal sensor 235. Signal S.CLOSE goes
hi gh when shutter 120 cl oses. erring 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 number of pulses fromthe output (signal L.-
PULSE) of optical sensor 232 described above. When a | arge dianmeter disk D
is inserted and transported to position P1, flap 120A falls away from t-he:
upper surface of disk D, closing shutter 120. This causes signal S.CLOSE to
go high. Play position P2 and stock position P3 arg~determ ned for a |large
di aneter disk D by counting pul ses from signal For play position
P2, six pulses are counhted. For stock positig es,are counted.
For a snual.l-diameter disk d,

FIG-12

L81/%8 'd 1961 "o 9874192 219 NOSROYEA B NOSD¥S - BO:Cl. 9661 YRS



36 play position P2 is indicated by 46 pul ses of signal L. PULSE and stock
position P3 by 200 pul ses of the sane signal. Referring to Fig. 61

a drive control circuit 1015 includes.a systemcontroller 300 (preferably a
m croprocessor) having a ROM a RAM and an interface circuit. Controller
300 receives user input froma node keypad 301, with E/L key 1 - E/L key 4,
whi ch a user presses to comand contﬂ@ngr 300 to eject and | oad di sks
stored in positions 1-4 of stocker 1011, respectively. Controller 300 is

al so connected to a conputer 303 via an interface circuit 302. Controller .
300 |nplenents nechanlsn1ope|at|ons corresponding to node key entries and
commands, f ' y > S GO O IO Pt OO o e
flowcharts Optical sensors 232, 29 o
apply signdls- L. PULSE S. CLCSE QUT, and IN, respectlvely, to congroller
300. Contrgller 300, 1011 :
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. Lexe wASav

77— o ] —
s
1002 | {| 1003
oeen [ W1 5 8{"‘“‘1
OB e 2 i 4
\11" Ei‘/ ' \Li "'I
80B~ |\ il 178 77 17A ¥ 80A
e S ——
TB—~ || &L [ g { 80D
80D, Ewaia
81L i | ] —etr
t7A || “wos | iT
foa It i TN | 19A
oA || i OR. _stoL 178 i)}/ son
(ob A / Ii// ,,,,, ]
R — i 8 127 foprie T >
T o 21C
8B /o2t g SIS N
188 M’ 1 g R o
.
. s S LT .:7"
\ \ \ Ve -
1 1A 15 23 811 HE \173
808 “19B

FIG-13

L§1/98 'f 1981 X 0895192 218 NOSNOEAL B NOSOALS 8(}1.‘81 9661 TR



generates and applies signals FRONT and REAR to notor drive circuit 304,
cause drive nmotor to nove the disk toward the front and rear,
and to cause drive notor 250 to opén and cl ose | oadi ng pl ates
respectively. Mtor drive circuit 304 applies a drive voltage.
a drive voltage is

control
respectivel

81L and 81R
to drive notor 250. Wen signa
applied by notor drive.circuit 304 to rotate timng pulley 15
REAR goes high (H),

When signal -

Y,

FRONTi3gges high (H),

cl

to

.ockwi se.

a drive voltage is applied to by notor
drive circuit 304 to rotate timng pulley 15 in the countercl ockw se

direction. \Wen both signals go high (H, the output from notor drive
circuit 304,is shorg-,, C|r uited to el ectromagnetical |y prake notgr 250.
When bot h 4] gnal s. é.r Ig (L), 1002out put pOOBhe m)tdr drjve cir buit is an
open |lead dfate to altomm or 250 to freemheg%b$: e Cpth§| sensors
237 and 23j apply 5|gyal Ep%ggfand P. PULSE, resp jwwply, to cdptroller
300. In reqponse to gﬁ&]s P. REF and P . L SE, contﬂd | er 300 génerates
and applied| signals Hi i t 305, t? control
t he pos-itiﬁ“l of “ECI x PB::GIEEEJIE'S a
predeterm rjed drive ! _
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P.UP goes high (H, a drive voltage is output to nove slidi.ng panel 75
toward the rifjght side of housing 1000. Wen signal P.DWN goes high (H, a
drive voltage is output to nove sliding panel 75 toward the left side of
housi ng 1000. When both signals Rf%%@nd P.]DWN go high (H), potor drive
circuit 305 is short-circuited el ectromagnetically brake notor 251,
Whenbot h”si ghal s are low (L), the outputs in an open |lead state to all ow
notor 251 to - freewheel. Optical sensors 238, 239, and 229 apply
signal s S. REF, S.PCS, and D. LOCK, respectively, to controller 300. In
response ta t heseg, si.gpal s, controller 300 generates and ﬁppligF signal s
ST. UP and |BT ] br 252 of
stocker vdti cal

37 nechanisitverticar transport nechani sm 1007 of Fig. 10. Wen signal

:r~“K\
oo
I :-..--."‘l b
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/ / \ [\
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mechani sm 1012. \Wen

signal ST.UP goes high (H), a‘drive voltage is output
to nove stocker 1011-

upward. When signal ST. DWN goes high (H), a drive
voltage is output to nove the stocker downward. Wien both signals are high
(H, the output fromnmotor drive circuit 306 is short-circuited,

el ectromagnetically braking notor 252. Wen both signals are |ow (L),
nmot or | eads ‘are opened to permit (% 252 to freewheel. Wen a power
supply is off, controller 300 is connected to a backup power supply (not

t he
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shown in the drawing) so that flags in nenory indicating stocker
position, presence  of disks and disk sizes are saved. The reéad
si gnal genegatetd—ixy=——rmitrade—jrcity ; ] ; ——pFrogessi ng
circuit 307|via an RF gfp 309. Ali-eT EFM defbdul atisn - i nt ef]l eavi ng,
error corregtion and gfher ugudl operations are p'er.\for%i, the Hignal is
sent to conputer 303/ whickr’is connected externall y. g \nt er ftace
circuit 30 Based #n a strvo error signal, obtained fixom pptigal {|pi ckup 2,
‘servo circuflt 308 fontbls a focus servo, .trz!clléi ng servow pnd Jeefl servo of
opti cal pi ckup P g control causes a |ij am generaed py fipti cal
pi ckup 2,ljto fol foW data tracks on di D. Signal prac ' ci flcuit 307
and servo v W \ () o
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38 circuit 308 are connected to controller 300, and control operations are
perfornmed based on the operating node. Referring to Figs. 68-81, the
| etter, n, denotes the stocker position (i.e. n=1,2, 3, or 4). Four flags,-
D. FLAG n) (D. FLAG 1) - D. PLAG(4)), one for each 'stocker position, indicate the
presence of disks in respective ones jgfgg he hol di ng positions POS(1)-POS(4)
of the 'stocker. Four other flags, S.FLAGn) (S FLAZ1l)-S. FLAE4)), indicate
the sizes of the disk stored in the respective ones of the hol ding
positions POS(1)-POS(4). A value of 1 of one of flags D.FLAG(n) neans a

di sk occupi es the respective hol ding position PCS(n) A val ue of 1 of one
k. For

of flags S. FEASR—FooaS o oSkt POSCR—tS—aSTEbt =11 anet er_dl

exanpl e, if}j} D. FLAQ 1) d S.FLAG 1) are both set to 1, tRen a
smal | -di angjer disk ig stored in holding position POS(1) ol the sgocker,:
t he topnost}j! evel . FLAG i ndi cates the operating node of ths devce.
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A flag MFLAGis set to READY when in the disk -player is in the disk
‘ receiving state shown in Fig. 13. Wien a disk D (or d) is brought to the
eject position, as shown in Filgs. 19 and 24, MFLAG is set to EJECT. Wen
disk D, d is clanped and | oading plates 8lL and 81R are brought to the open
position, as shown in Figs. 17 and 22, MFLAG is set to. STAND-BY. Wen-the
disk is brought to stock position andJV$hd|ng plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, MFLAG is set to
STOCK. In the stand-by state, MFLAG is set to PLAY when di sk playback is

comenced. The di sk player can be in any of a nunber of di f ferent
operating OO oS ve——rreseodes are

i ndi cat'ed by} correspondiyfg setti 0 V& FLAG e fol | oW ng tabl )

sumari zes tthese nodes/ The es shown for each ch gm\are ng
necessar.i |y [conpr ehengi ve are those used to chardsterizeN he qperating
nmodes signallf ed by WFLA 1011
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39 Disk Transfer Mechani sm 1001 State

receiving state with | oading plates 81L and 81R in disk

receiving position PCS.1 shown in Fig. 13.
mechani sm 1001 supports disk D, d between

Description Receive D sk

Ej ect D sk transfer

timng belt 14 and

I

friction belt 12 with the disk at the eject position, where it
can be renoved as shown in Figs. 19 ands/84 24. Open Di sk
transfer mechanism 1001 is in the open position, PCS. 4, where
timng belt 14 and friction belt 12 are .
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separated fromthe outer perinmeter of disk D, d as shown in

Fig. 17 and 22. 40 Loadi ng
Pl ate Opening and C osing Mechani sm 1004 State Description On
Rack menber 87 is engaged with timng pulley 15 keeping , di sk
transfer mechani sm 1001 in the open position PGCS. 4 as
' 19/84
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shown in Fig. 29. Of
pul l ey 15 as
State Description

base 40 a shown in Fig.

1006 is unl ocked from base 40 and
| ower danpers 41 and upper danpers

. Rack nmenmber 87 is noved away fromtimng
shown in Fig.-25. Danper Lock Mechani sm 1008
Locked Opti'cal mechani sm 1006 is | ocked to

30. Unl ocked Opti cal nmechani sm
el astically supported b
20/84 y pp y

44 as shown in Fig. 33.
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41 Sliding Plate 75 Position
mechani sm verti cal
opti cal
43. UP-2

State

Optical nmechani smvertica

transport mechani sm 1007 has
mechani sm 1006 to the down position as

DOMWN- 2 Opti cal
| ower ed

shown in Fig.
transport mechani sm 1007 noves

Descri ption

rai sed opti cal

nechani sm 1006 te the

Fig. 49. danper Support Mechanism 1

gg osition as shown in.

.
/
-’

Q
Has

o

W4

=

-—------.--}----------’
1
1
| oy
pmw "
}K

‘.J--.----- -

Q

%'-
\
b ]
o}
]
. 1
Sl
}
1
L] 7
o]
11
ro
Pt
I
11
'
s 1
i
'3
(Y}
'—"-

N

14 N
:J 4’“ =-
| g; ‘\‘\\ _ d>(‘ - \ P7 ';"' §
i T E
i v R —
bon 7?3 i ) 78
REE" s
P 77’ 115 8IR—~ |
P L1l o
E :"E'E-"'" N e \\ : // (CooTEmTmTEe——— bﬁi}
E -n—-—q- ————-t. /127 . . .-__--.---_1- i
: !
's"“ﬂ s

" ——— W e

ALS1/86 4 1961 X

9875192 219 NOSODYEA B NOSQHAS

21:61 9661 1R G



State. . Description Release Support rel eased on clanper 1009 and

cl anper 1009 is attracted to magnet 105 of turntable 102
shown in Fig. 50. Support Cl anper 1009°is supported at the support
position shown in Figs. 42 and 43, Disk Lock Mechanism 1013
State Description Locked Lom?r di sk lock shaft 156 is in-a |ock
position as shown in ' Figs? #% and 53.
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42 D| sk Insertion Error Prevention Mechanism 1014 State Description
Engaged Positioning of flap 120A is mai ntained at the angle at-which
flap 120A of shutter 120 engages with the top surface of disk

D as shown in Fig. 64. C osed Shutter 120 is in a fully-cl osed
position preventing the | ns3 tion of a'disk into insertion
aperture 1A (see Fig. 63). Qpen 2 tter 120 is in'the open
position, allowing a disk to be inserted into insertion
aperture 1A as shown in Figs. 60 and 61. )
T
! : 3: “‘ =
O I AN !
.\\ : :: \\ 'l' -
N 14 “7 /
N ] ~
iYL -—
PN -~
i
DN I
'C
i
i
1]
' /1
' 1| 8IR
: .
X
i
163 | N———
]
T T T e
kS E._j
LIV I N oo
7‘- \
//// ~11E
' 105 PULSE

1519 @ et 9875197 210 NOSASNAA % NOSONGS  2°ED 8661 UBK S



Mechani sm States in Mddes Indicated by M FLAG Oper ati ng Modes

- M FLAG Mechanism READY EJECT _ PLAY/ STCC
STANDBY K 1001 Recei ve Ej ect Open '
Open 1004 O f Of . : : On On 1008
Lock Lock - : Unl ock Unl ock 75 DONN- 2
DOWN- UP- 2 24/8-2 1010 Suppor t

Suppor t Rel ease Rel eas .1013 Lock Lock
Lock Lock ’ _ ' '

-
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1014 Open Open Cl osed Cl osed

43 - When the power supply - is turned or, controller 300 begins
executing a .nmain routine that |oops through steps 51, S3, S5-10 unl.ess an
event, as described bel ow, is detected. Wien disk Dis inserted into

insertion aperture 1A of front panel é / he outer- edge of disk D presses
against timng belt 14 and a di sk gui 3 1E. As the disk is pushed in by
the user, the outer edge of the disk slides against disk
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gui de 11E, |oading plates 81L and 81R are forced apart, and pin 123, on

| oadi ng plate 81L, noves allowi ng spring 125 to rotate shutter arm 121
countercl ockwi se. The rotatiron of shutter arm 121 cl oses shutter 120.
Shutter 120 is held open as it slides against disk Duntil disk Dis
inserted conpletely into the device. The disk is protected from danage by
the conpressed urethane (or simlar nﬁW@?ial) adhesi vel y bonded to the
peri phery of flap 120A If a disk is inserted as far as position PO
(shown in Fig. 14 for a large disk and in Fig. 20 for small-dianmeter _

di sks), the output of optical sensor 236 (signal IN) goes high (H) causing
the contro] programto branch fromstep S1 tq step S2 and then to a '
procedure JOB LOAD. In procedure JOB LOAD, disk D, d is brought to the"

pl ayback position in steps S20-S34 as follows. First, controller 300
“outputs a high (H state at .signal REAR at step S20. Controffjthen | oops at
step S21 till signal S.CLCSE goes high (H), indicating shutfer 120 has

cl osed. The high level (H) output by sigmal REAR causes ftimihg belt 14 to
be rotated countercl ockw se, rolling di D, d clockw s¢| al gpg the | eft
side surface of friction belt 12, and t rd the rear of| hog$i ng 1000.
Once the disk reaches position P1 (Fig. <6 for |arge disks posi tion P6

in Fig.. 21 for snmall-diameter disks), fkap 120A of shuttfgr 0 drops from
t he upper surface of disk d to the ckDsed positipeh ihr_ causes the
out put -from optical sensorf§f , sigg?l “CLOSE, to{go high . Controller
t hen checks signal "I N at stﬂﬂ S22. I signal INislhigh [(jH |at step S22,
dindicating , E% _
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a small dianeter disk, controller 300 sets snall-dianeter disk flag
S.FLAG n) to | at step S23, where n is an internal nenory vari abl e whose
value is set to represent the current stocker position. Control then
advances to step S24 where )

44 . di sk presence flag D. FLAGn) is ggb &o 1. At step S25, controller 300
returns signal REAR to low.(L) and s 8 signal FRONT to high (H. Contro
| oops - through step S26 until signal S.CLOSE goes |ow (L). When
signal FRONT goes high (H), timng belt 14 of disk transfer nechani sm 1001
begins rotating clockwi se, noving disk D, d toward the front of the disk
pl ayer as the disk rolls counterclockwi se. Di'sk D, d forces shutter
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120 open toward the outside of the device. Wen signal S.CLOSE goes | ow
(L), controller 300 returns signal FRONT to low (L) and sets signhal REAR to
high (H at step S27. At step S28, controller 300 waits again for signal
S.CLOSE to change to high (H. As a result, timing belt 14 is again rotated
countercl ockwi se, and disk D, d noved toward the rear of housing 1000 as
disk D, d rotates clockw se. =~ Theygaovenent of disk D, d causes
shutter 120 to close, in turn causing signal S.CLOSE to go high (H). At
step S29, controller 300 begins counting the outputpul ses (signal L.

PULSE) from optical sensor 232 by increnmenting an intrnal count variable
once for each pulse of signal L. PULSE. At step S30, controller 300 checks
to see if S.FLAG n) has the value 1, indicating a snmall disk. If S FLAG n)
i.s 0, indicating a.large disk, then, at step S31, a yalue of 6 is stored
in an internal nenory variable, SET. [f«~S. FLAGNn) is 1, jingijcating a

smal | -di aneter disk, then controller 306 sets variable JET 46 at step
S32. At step S33, controller 300 conpar the internal cpunf|variable wth
the value of SET and loops if SET is higher than the intlerngl count
variable. Once the internal count variapte reaches the vigl ug¢|of SET,
indicating that disk D (d) has reached gosition P2 (P7 flor j$rmal|l disks),
contrqQl proceeds to step S34. At step 4 signal nd [§i gnal ‘REAR are
set high (H for a prescribed periegd (58nsec) eled netﬂcally br aki ng

notor 250, stopping its r ion aﬁrup y.
ol o_
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As just described, the initial |oading operation begins when a disk is
insérted through insertion aperture 1A The disk is drawn into the disk

pl ayer and i medi ately brought partly outward agai n before being drawn
inward to 45 the playback
positiqn P2/ P7. This operation is perf&p d because it allows the disk to
"register predictably and repeatably at reference position defined by
the closing of flap 120A. Since the playback position is identified by

measuring the novenent -of timng belt 14, it is essential that the
.reference- o -

20 s ot o e W

75(DOWN-2)
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position be reliable to place the disk in the playback position accurately.
By bringing the disk out, under the control of the disk player, errors due
to misregistration of the disk during initial insertion can be elim nated.
For exanple, if the user, in pushing the disk inside the disk player,
forces flap 120A down prematurely, hol'ds it open, or continues to push the
di sk in, such that the disk slips398%0nd the registration point-(where flap
120A just closes), the registration will be inaccurate and an unreliable
reference position will result. Bringing the disk up to the registration
poi nt, under the control of the disk player, permts a repeatable and
accurate reference position to be obtained before noving the disk to the
internal position. In this way, the disk is noved accurately to position P2
for-large disks or P7 for small disks. Control proceeds from step
S34 to step S35. In steps S35-S39, controller 300 noves sliding plate 75
fromposition DOMN-2 to0 position UP- 1. At step S35, controller 300 sets
signal P.UP to high (H) causing a drive voltage to be output to nove
sliding panel 75 toward.the rig si de of hoysing 1000. Control | oops

t hrough step S36 until the outpkg fromegptic sensor 237 (signal P. REF)
goes low (L) indicating that s, Ming pfate 78Was shifted to the reference
position signalled by optical fsensor F37. Referfing nonentarily to Fig. .66,
the reference posi i O Srr dE T Bor oD T oot Pe—e he right of position
DOMN- 1, between pOgr& FPoSLIT o U (@ his position of
sliding plate 75 p‘:’- ' ~4N the up position
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Additionally, lower disk |ock shaft 156 is in the unlock position.

After signal P . REF goes |ow,- a process is begun in step S37, in which an
i nternal counter variable is increrrented for each pul se of signal P. PULSE.
The internal counter variable is conpared with the nunber 27 at step S38.
Control |oops through step S38 until &Qg counter reaches 27.

46 Referring nmonmentarily.to Fig. 66, ?ing the | oop through step S38,
sliding plate 75 noves fromthe reference position to position UP-1, during
which tinme base 40, with optical nechanism 1006, noves to the up position
and ‘ : :
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| ower di sk | ock shaft 156 npbves partially toward the | ock position. Wen
the counter reaches 27, where sliding plate 75 reaches position UP-1,
control passes to step S39. At step S39, signal P.UP and signal P.DOM go
hi gh for-50 nsec, electromagnetically braking notor 251 to stop it quickly.
Disk D, d, which is in the playback position, is nounted on turntable 102,
because of t he novenent .of optical n@@ﬂﬁnlsn11006 to the up position. Thus,
magnet 105 on turntable 102 attracts cl anper 1009. ' As shown
in Figs. 69.and 70, at step S40, controller 300 checks S|gnal QUT from
optical sensor 234 to deternmine if clanper holders 77L and 77R are properly
.clanped about flange 115A. If clanper holders 77L and 77R are properly

cl anped, as indicated by a | ow state of signal OUT, control ‘branches tdo
steps $S41-S44 where sliding plate 75 is noved from position UP-1 to
position UP-2. At step S41, controller 300 outputs high (H) at signal P.UP.
At step S42, controller begins increnmenting an internal counter variable
for each pulse of signal P. PULSE. Control |-0oops through step S43 until the
counter variabl e reaches ége vaége 18. During the_Joop through step $43,

sliding plate 75 noves togurd t ri ghig of tee di pl ayer. Wien the _
counter variable reaches #8, i cati nfdt hattdsl i gfhg pl ate 75 has reached
position UP-2, control proceRdsjto st¢p S44. \At fstep S44, signal P.UP and
si gnal P. DOMN are ;;==J=nA=s;a:uaaaaaaxnasaagf—a-——-“ gnetlcally br aki ng
mot or 251 {os{ tpitqm P2 “oprIcar 0 006 is in the up
posi tion, éf) _ il
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| ower disk |lack shaft 156 is entirely in the | ock position showm in Fig.

59. In addition, the | ock on optical nechanism 1006 is rel eased as shown in
Fig. 33, and rack member 87 is brought to a position where it engages with
timng pulley 15 as shown i Fig. 29. “In steps S45-5S49, controller
300 noves |oading plates 81L and 81R fromthe support position POS. 3 (for

| arge di sks or support position PO33/84f or

47 smal | -di aneter disks), where timng belt 14 and friction belt 12 clanmp
‘disk D, d at its edge to the open position POS. 4 in which timng belt 14
and friction ] B
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belt 12 are noved apart to free the disk. First, at step S45, controller
300 sets signal REAR to high (H), causing tinmng pulley 15 to rotate
countercl ockwi se. As sliding plate 75 noves fromposition UP-1 to position
UP-2, rack nmenber 87 noves to cause gear 15C to engage with rack 87D. Thus,
as timng pulley 15 rotates counterc%gf w se,- | oading plates 81L and 81R
are noved |l aterally as described abov&™ At the instant that timng pulley’
15 begins rotating, timng belt 14 is engaged with the outer perineter of
disk D,-'d. This applies a cl ockw se rotatioq force to disk D, d, but, since
disk Db d is held on turntable 102, disk D, 'd remains in place despite the
nmonentary tangential force applied to it. When signal OUT goes | ow
(L), controller 300 begins counting signal L. PULSE at step S47. Control -

| oops through step S48 until the count-value reaches 11. During the | oop,
the | ateral advancenent of |oading plates 81L and 81R causes cl anmper

hol ders 77L, 77R to separate. Wth the separation of clanper holders 77L
and 77R, the-support on clanper 1009 is rel eased, permtting clanper 1009
to nove under the force of magnetic attraction, to turntable 102, cl anping
t he disk. After the count vafueﬂﬁga;hc;-zf, e poi nt at which | oading _

pl ates 81L and 81R are at their st open[t{Tat|gral ) positions (PCS. 4)
signal FRONT and signal. REAR ar et tomtrgh-ijH) for 50 nsec at step S49.
Thus, at step S49, an el ectromagnet i«/braktngrt oyge is applied to stop
nmotor 250. Then, at step S50, node qnag M i & set to STAND-BY
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and control is returned to the main routine in Fig. 68. ~ An error
resulting in msclanping by clanper 1009 can be caused by cl anper support -
115 novi ng upward, spreading apart clanper holders 77L, 77R, and -causing
signal OUT to go high (H) as discussed above. If this occurs, control
branches from.step , $40 to Ste%ﬁﬁ?l i'n which controller 300 checks a
nunber of tines an error correction ﬁ ne (the routine to be descri bed

i nstantly) has been executed. In steps S52-S56, sliding -

48 plate 75 is refined fromposition UP-1 to position DOAN-2. At step_S52,
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controller 300 sets signal P.DWN to hi'gh (H causing sliding plate 75 to
nove to the |eft of the disk player. Control then | oops through step S53
until signal P . REF goes high (H). Wen sliding plate 75 noves beyond
position UP-1, optical nmechanism 1006 is |lowered and | ower disk | ock shaft
156 is lowered and then raised again Eﬁ épe | ock position. At a point just
short of position DOMN-1, signal P.RE éoes hi gh (H and control advances
to step S54 where controller 300 begins counting signal P . PULSE. Control
| oops through step S55, until the count value reaches 20, indicating that
sliding plate 75 has reached positi on DOM-2, whereupon control passes 1o
step S56. At step S56,  si.gnal P.UP and signal P..DOM are set to high (H)
for 50 nsec, electromagnetically braking notor 251. At step S57, controller
300 sets signal FRONT to high (H), nmoving disk D, d toward the front of
housi ng 1000. Control then proceeds to step S26. Thus, when a
clanping error occurs, "disk D, d is returned to the front (the position in
whi ch flaps 120A are open) and the registration procedure of steps S26-S28
performed again, finally bringing the disk back to the playback position.

This procedure serves to elimn HSers—+r—qhe di sk playback position
caused by vibration or other ca , resul Jlfi n- i nproved reliability Tn
cl anpi ng of disk D, d. ~ Re rin v-adfflo 40 Fig. 71, if after. three
consecutive executions of the error I r cet=+ot }dﬂtine begi nning at. step
S51, misclanping still occurs, N '
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controller 300 proceeds fromstep S51.to step S58. At step S58, signal
P.DWN is set to high (H) causing sliding plate 75 to begin noving from
position UP-1 to position DOWN-2. The description of steps S59-S62 is
omtted since the details are identical to those of steps $53-S56 descri bed
above. In steps S63- S66, controller 300 brings disk Dto the eject
position P6 shown in Fig.'lQ'(Sﬁ&II-dﬁHﬁ%ter disk d is brought to eject
position P9, shown in Fig. 24). At step S63, controller 300 sets signal
FRONT to high (H). Then, at step S64, controller .300 begins counting signal
L. PULSE. Control - | oops t hrough step ' ' -
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S65 until the count val ue reaches 105. Wen signal - FRONT goes high (H)
timng belt 14 of disk transfer nechani sm 1001 starts noving disk D, d
toward the front of the disk player. As disk D, d noves toward the front,

it rolls counterclockw se along friction belt. 12. Wen the count val ue
reaches 105, at which point disk D,d is at the eject position, control
passes to step S66. At step S66, sign3i/8FRONT and signal REAR are set to
high (H for 50 nsec, electromagnetically braking nmotor 251. Controller 300
then sets node flag M FLAG to EJECT at step S67, and control returns to the
main routine. - Once disk D, d, at the eject position, is renoved, .
spring 127 brings |oading plates 81L and 81R toward each other to disk
receiving position PCS.1 (Fig. 13). The novenent of |oading plate 81L .
causes the output fromoptical sensor 236, signal IN, to go low (L). -
Control branches fromthe main | oop at step S3 when disk D, d is at the

ej ect position (because flag M FLAG i-s set to EJECT as descri bed above) to
step S4. Control proceeds to step S11 if signal INis low, indicating that
the di sk has been renoved fromthe eject position. Controller 300 then
proceeds to steps S11-S13. DtFLqrgL"——uw &(n) are to O in steps S11

and S12, respectively. MFLAG i step S13. Then, contraller
300 returns to the main toop (ste h = tep S5 and continues to
nmoni tor for disk insertion, disk rengeal : ulzgad key actuation, read

commands fromthe conputer, or an aQﬁenCA
prescribed interval.
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The followng is a description of the control sequences initiated when one
of E/L key 1 through E/L key 4 is pressed. Briefly, when an E/L key with

t he sane nunber as the current stocker position is pressed, controller 300
"brings the disk, stored in that stocker position, to the eject position if
a disk Db d is present at the stock position or the playback position. If a
disk D, dis in the eject position, t3xgsddi sk is brought to the playback
position. If an E/L key is entered having a different nunber fromthe
current stocker position, and if there is a disk D, d in the eject position
or the playback position, then .controller 300 noves that disk to a stock
‘posi tion, noves stocker 1011 to the
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50. position corresponding to the E/L key pressed, and brings the specified
disk to the eject position. If no disk D, dis present in the specified
position, then controller 300 stores the disk that is in the eject position
or the playback position, in stocker 1011. After stocker 1011 is
transferred to the specified position, |oading plates .81L and 81R are
brought to the di sk receiving positiomg/ga4 When E/L key 1-E/L key 4 is
pressed, controller stores a correspondi ng nunber (froml to 4) in an
internal variable, m If E/L key 1 is pressed, control branches from step-
S5 to step S14 where the value 1 is stored in internal nenory variable m
~and control passes to JOB E/L. If E/L key 2 is pressed, contr.ol branches
fromstep S6 to step S15 where the value 2 is stored in internal nenory
vari able mand control passes to JOB E/L. - If- E/L key 3 is pressed, control
branches fromstep S7 to step S16 where the value 3 is stored in internal
menory variable mand control passes to JOB E/L. If E/L key 4 is pressed,
~control branches fromstep S8 to step S17 where the value 4 is stored in

internal nenory variable mand control passes to JOB E/ L. At step
S70, controller 300 checks to s % =spset to STOCK. If MFLAG s
set to STOCK, control proceeds t tep SAY, mhpre controller
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300 checks to see if the values for mand n are identical, thereby
determ ni ng whether the E/L key pressed corresponds to the current stocker
position. If the values are identical, controller 300 executes steps

S86- S92, in which |oading plates 81L and 81R are noved from open position
PCS. 4 to a position just short of support position POS.3 (or support
position PCS. 2 for small-dianeter di sl@%ﬂ.“ At step S86, controller 300 sets
signal FRONT to high (H. At step S87, tontroller 300 begins counting
signal L.PULSE. Control then passes fromstep S88 to S90, if S.FLAGis 1,
indicating a small-diameter disk. Control passes fromstep S88 to S89, if
S FLAGis 0, indicating a |l arge- dianeter disk, or to step S90 if S.FLAG 1,
indicating a small-dianmeter disk. In step S90, 75 is stored in internal”
variable SET. In step S89, 12 is stored in : :

51 internal variable SET Control |oops through step S91 until the count
val ue reaches the SET
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val ue. :During the tinme signal FRONT is high (H) (during the | ooping through
step S91), ‘timing pulley 15 is rotated counterclockwi se, causing it to
nove to the right along rack 87D. Thus | oadi ng plates 81L and 81R are noved
medi al |y together. As loadihg plates 81L and SIR are brought toward each,
cl anper holders 77L and 77R converge under the urging of spring 128 so that
cl anper support nechani sm 1010 lifts 4dsppge 115A of cl anper 1009 and
support it. At step S92, notor 250 is electronmagnetically braked for 50 -
nmsec by setting signal FRONT and signal REAR to high (H). Note that the
values 12 and 75 are just short of the values used to count -to positi-ons
PCS. 3 and PCS. 2, respectively. The ason for using.a value in SET that is
smal | er than the pul se\gcount re red separ | oadh\pg pl ates 81L and
81R exactly enough to suppQr egigk-i h if detect™NQn errors cause a
pul se to be m ssed, the.spaci widia&ill bf small enough to support ‘the

di sk. - Contro% 300 %ss ijding pjfate 75 from position UP-2 to
position DONW-1 in s %RSRS; : tBp S9B, controller 300 outputs a

high (H) |evel at si i hglA not egi n noving sliding
plate 75 toward the | A\ s s{ ngx 100 .prfl:ontrol Iﬁops t hrough step
S94 until signal P. e: Hegh ! di g that I ding plate 75 has
arrived at- the reference N r =hklhe trave of sliding plate
75 fromUP-2 to \ 1 '
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DOMN- 1, danper | ock mechani sm 1008 | ocks optical nechani sm 1006 to base 40
and | oadi ng pl ate open/cl ose mechani sm 1004 di sengages rack nmenber 87 from
timng pulley 15. As soon as rack- menber 87 disengages timng pulley 15,
spring 127 pulls | oading plates 81L and 81R together so that timng belt 14
and friction belt 12, of disk transfer_nechani sm 1001, are brought to
positions in which disk D, dis suppo#? between them The notion of
sliding plate 75 causes |ower. disk |ock shaft 156 to descend, and when
sliding plate 75 noves beyond UP-1, optical mechani sm 1006 is noved
downward. Control passes to step 895 i'n which controller 300 begins
counting pul ses of signal P. PULSE. Control |oops through step S96 until 3
pul ses are counted
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52 indicating that sliding plate 75 has arrived at position DOAN-1. At
step S97, signal P.UP and signal P.DWN are set to high (H) for 50nsec, so
that notor 251.is el ectromagneti cally braked. At position DOMW- 1 of sliding
plate 75, optical nechanism 1006 is |owered and | ower disk |ock shaft 156 .
Is lowered to the unl ocked position. This permts disk transfer within -~
st ocker 1011. In steps S98- Sﬁi§4 controller 300 brings a stored disk
D, d fromstocker 1011 to the eject position. At step S98, controller 300
sets signal FRONT to high (H to start notor 250 to bring disk d, D toward
the front of the disk player. At step-S99, controller 300 begins counting

signal L. PULSE. Con{rol loops th h step S100 (il the count value
reaches 259 indicati n\the arrisal i sk D, at theNgj ect position. At
. step S101, signal F yynal R et to high for 50nsec
el ectromagnetically brak&ng § 2 {1 I'n steps S102-S108,
controll er 300 m)ves<s$i)in e frompesition DONN-1 to position
DQ(/\P\I—Z.ZS?ttstgp 8102m tr ry3 f sifgnal P. UP ':10 hi gh (]Ic-l)hcau_si ng
not or 0 begi n noV®*n n o] side o ousi ng
1000. Control |oops T\rou p [ ¥ntilNsignal P| ®EF goes | ow (L),
I ndi cating the arrival\O _ A5 the-ref ce -
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position. At step S104 controller 300 sets signal P.UP.to low (L) and
signal P.DW to high (H to cause notor 251 to begin noving sliding plate
75 toward the left side of .housing 1000.. Control |oops through step S105
until signal P.REF goes high (H. At step S106, controller 300 begins
counting signal P. PULSE. Control | ) t hrough step S107 until the count
reaches 20 indicating that sliding gfate 75 has arrived at position DOAN- 2.
At step S108, signal P.UP and signal P.DOMWN are set to high (H for 50
nsec, el ectronmagnetically braking notor 251. At step S109, M FLAG is .set to
EJECT, and control returns to the nmain routine of Fig. 68. I f valwues
for mand n are not identi-cal at step S71, control proceeds.to step S72
where control Fer 300 checks the output D.LOCK from optical sensor 229,

whi ch indicates the position of l'ower disk |lock shaft 156. If signal
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D.LOCK is low (L), indicating that |ower disk |lock shaft 156 is at the | ock
position, control passes to step S73 where controller 300 noves stocker
1011 to position.-PCS. m (Recall that mindicates the E/L key pressed). Thus,
for exanple, if E/L key 4 is pressed, stocker 1011 is noved to position
POS(4). Once stocker 1011 has been brgught to the specified position,
controller 300 sets internal nenory Vi/Phbl e n (whi ch indicates the current
stocker position) equal to m At step S75, controller 300 checks to
see if D.FLAGn) is 1 to confirmwhether a disk is-at position POS(n). If
D.FLAG(n) is 1, indicating that there is a disk in position n of stocker
1011, control-ler 300 proceeds to st S86- S92 (descri bed above) whereupon
| oadi ng plates 81L aniN81R are ve omt he n podwtion PCS. 4 to the

support position PCS.3 (0O iAi on . or.€mal | - di ane\er di sks), and
disk D, d is brought to t e tQpPoHt i wn If, at step S75,
D. FLAG(n) is 0, contr hg 30 es odﬂi pl ates 81L and 81R from open
position PCS. 4 to disk) ei v o] op PPS. 1 in steps S76-S79. At step
S76, controller 300 sg$!s\g F h rngon timng pulley
15 starts-rotating N - M
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cl ockwi se nmoving timng pulley 15, and |oading rack 81L, al ong rack nenber
87. At step S77, controller 300 begins counting signal L.PULSE. Control

| oops through step S78 until the count val ue reaches 82. The rotation of
timng pulley 15 with gear 15C engaged w th rack 87D, causes |oading plates
81L and 81R to nove nedially together, ﬁﬁ | oadi ng plates 81L and 81R

cl ose, spring 128 brings cl anper holdg? 77L and 77R together so that

cl anper support nechani sm 1010 supports flange 115A. Wien-the count val ue

reaches 82,

~indicating that

| eadi ng plate 81L and 81R have arrived at a

position just short of disk. receiving position PGCS. 1, control passes to
step S79. At step S79, signal FRONT and signal REAR are set to high (H
for 50 msec, electromagnetically braking notor. 250. I n steps
S80- S84, controller 300 noves sliding plate 75 from position UP-2 to
position ‘DOM-2. The details of this operation are simlar to the
operation in steps Sb2-S56, desﬁri bed above-,«lstgerefore, the details are
not e —t vt :
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54 repeated. Note that even though the result of the operation of steps
S80-S84 is to nove fromUP-2 to DOMNN-2, while that of steps S52-S56 is to
nove fromUP-1 to DOMNN-2, the procedure is identical, as can be seen by
conparing Figs. 68 and 72. At step S85, controller 300 sets M FLAG to READY -
and control returns to the main routine. _ In step S72, if D.LOCK is
high (H), indicating that |ower disk lsggdg shaft 156 is not at the |ock
position, controller 300 proceeds to step S110. As described above, this
situation indicates msalignnment of the disk because, if the disk is not
accurately positioned, |ower disk |ock shaft 156 is bl ocked by the disk. As

described above, the correction nechanismfor this condition is '

Y o —
™~ o (@]
ﬁml\ -t —
n
=i oul
-l w=d

| AT A

N
L ]
- b
ﬁ
A
-
~
y . [, |
o [y A
Hv-"v-i . 1
& f
f\ 1
N f
LA
Py
.bm —
R 1T ™ '
AT 1
P L
m 8./
g »
R ™ -
| o !
5 |
L
& Ty
AAY™S

2L

TNy

.

LST/121 "4 1967 o 987419¢ 219 NOSAYEL A _NOSM&_S' 16:€1 9661 TeRY



to transport the disk to a position where shutter 120 is opened and then
nmoving it inward again until the reference position, at which shutter 120
just closes, is reached. Disk Dd is thén noved again to the stock position.
At step S110, controller 300 checks the nunber of retry attenpts nade. In
steps S111-S117, operations identical to those in steps S86-S92 are carried
out, with loading places 81L and 81R fgpfig noved from the open position
PCS. 4 to support position PCS. 3 (for large disks or PCS. 2 small disks).
Then, in steps S118- S122, operations identical to those in steps S93-S97
are carried out, with sliding plate 75 being noved fromposition UP-27to

position DOMN-1, andsoptical nmechaplsm 1006 and | r disk |lock shaft 156
bei ng noved to the dow positiop~and e unl ocksPpositiden, respectivelyr:
In steps S123-S132, ‘con I 300 foll rocedure twRat is simlar to

steps S57 and S26- S34 whet e R¥3/OD, d is plought to a position where
shutter 120 is opene&&;ﬁ th lﬁck i-ntg' e di sk player.m However, in this
t

case, the disk is br t e\st opftion instead of position P2 (or
P7 for small disks). = s it Jas . igét, at step S123,
controll er 300 sets. al t h , Start]nggdi sk transfer
mechani.sm 1001 so that\ i dj , di\joward th ont of housi ng 1000.
Control | oops through ep u ' | S.CL goes | ow (L),

i ndi cating -the di sk has open. Atpstep S125, controller

300 sets signal FRONT to |lo
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55 and signal REAR to high (H) to begin noving disk D, d rearward. Control
then | oops through step S126 until signal 'S.CLOSE changes to high (H)
again, indicating that shutter 120 has just closéd in response to the
novenent of disk D, d. After signal S.CLOSE goes high (H), controller 300
begi ns counting signal L. PULSE at stgot} ﬁlZ?. Control |l er 300 checks
S.FLAG(n) at step S128 and if it is 13 P dicating a small disk, the val ue
200 is stored in internal variable SET at step S130, otherwi se, the val ue
160 is stored in SET. Control |oops through step S131 until the count val ue
reaches the value of SET indicating the disk has reached the stock -

position. At step S182, controller QK . .
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sets signal FRONT and signal REAR to high (H) for 50 nsec,
el ectromagnettcal ly braki ng notor 250. - In steps S133-S137,
controller 300 noves sliding plate 75 from position DONWN-1 to position
UP-2. First, at step S133, controller 300 sets signal P.UP to high (H). .
Cont r ol Ioops-1nlough step S134 until signal P.REF goes low (L) as sliding
plate 75 noves ¥ ghtwardly. Wen sigiyat P. REF goes |low (L), controller 300

begi ns counti ignal P.PULSE at step S135. Control |oops through step
S136 until th yunt val ue reaches 45, indicating that sliding plate-75 has
. reached posit UP-2, and control passes to step S137. At step S137,
signal P.UP and signal P.DOM are sei to high (H for 50 nsec, -
el ectronmagnet | 'y braking notor 251. St eps S138-S142 performthe
same operatio hs steps S45-S49 in which controller 300 noves | oading
plates 81L anfN&R to open position PCS. 4. Since this procedure is
described in &efail above, it ks not repeated here. After step S142,
controller 300 passes to ste Sggz e DL is checked. If the disk |ock
error occ rs af t ¢r ry ratign degcri@ed above is repeated three
times, controllje eedg fromptep S)N10}in Fig. 74 to stefd] S86 kn

Fig. 72 arffl DitBk tE=—g=s=hk ju¢ 6 t/positionp= - € en an E/L
key is entareﬁadur"g sta «;1‘595- JOTVH =0 the stk%age Pocdli on
correspondj ng @0"t he E dy taFes flet ] riZSBd\gnd ought\¢; t he

pl ayback gbsitggon. Fopexan i 4t i ed in stand} by
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56 node, controller 300 sets constant mto 1 at step S14 as descri bed
above. Controller 300 then proceeds to step S70 (Fig. 72) to step S150
(Fig. 75), where MFLAG is checked. If MFLAGis set to STAND-BY, as in
this case, controller 300 proceeds td step S151. If mand n are identical,

i ndi cating the current stocker position corresponds-to the E/L key pressed,
control pass fromstep S151 to step 34/82. Steps S152-S157, performthe sane
operations as steps S86-S92. Therefore, in steps S152-S157, |oading pl ates
81L and 81R are noved from open position POS.4 to a position just short of -

suppor t -
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position POS.3 (for large disks, or POS.2 for small disks). Control then
passes to step S158. " Steps S158-S162, performthe sanme operations as
steps S52-S56 and the details are, therefore, not repeated. Thus, in steps
S158- S162, controller 300 noves sliding plate 75 from position UP-2 to
position DOMWN-2. In steps S163-166, controller 300 brings disk D, fromthe
pl ayback position, to the eject po%3fddon follow ng a procedure identical to
that of steps S63-S66 and the details are, therefore, not repeated. At step
S169, M FLgAG is set to EJECT, and control returns to the main routine.

|f, at step S151 descri bed above, the values for mand n differ, controller
. 300 proceeds to step S170 (Fig, 76). Steps S170-S210 perfor.mthe sane,
operations as steps S111-142. Thus, |oading plates 81L and 81R are noved
fromopen position POS. 4 to a position just short of support position PCS. 3
(for large disks, PCS.2 for snall-diameter disks); sliding plate 75 is
mned fromposition UP-2 to position DOMWN-1; disk D, d, is noved fromthe
pl ayback position, to the stock position; sliding plate 75 is-noved from
positi.on DOAWN-1 to position UP-2; and | oading plates 81L and 81R are noved
to the open position PCS. 4. Controller 300 then proceeds to step S72 (Fig.
72). Fro i = ere stocker
1011 is A : - e pund t he

di sk. Co 75

Nt v = -
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s noved fromUP-2 to DONN-1 | owering | ower disk |ock shaft 156 to unl ock
57 the disk and | owering optical mechanism 1006 to clear the way for
novenent of the disk. In steps S98-S109, the disk is noved to the eject
position and | ower disk |ock shaft 156 | ocked again. Then control returns
to the main routine. Referringjt Figs. 72-79, when one of the E/L
keys is pressed while the disk player 4/% ;i "t he EJECT node (M FLAG =
EJECT), controller 300 sets nenory variable mequal to a val ue
corresponding the E/L key pressed. -
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e ——

For exanple, if E/L key 3 is pressed (step S7), the value 3 is stored in
internal nmenory variable m(step S16). Controller 300 then proceeds from
the main control flow diagramto step S220 in Fig. 78 via step S70 of Fig.
72 and step S150 of Fig. 75. At step S220, the status of M FLAG is checked.
In this case, M'FLAG = EJECT, so control to proceeds to step S221. At steép
S221 control branches step S20 if the 3%&%4ues of mand n are the sane,
indicating that the E/L key pressed corresponds to the current st ocker
position. In steps S20-S40 to $S41-S50, disk D, d is brought fromthe eject
position to the playback position, clanped, |oading plates 81L and 81R
retracted to release disk D, d, the disk player placed in standby node, and
control returned to the main routine. - If, in step.S221,the val ues
formand n are not identical, controller-300 proceeds through steps

S222- S236, which performthe sane operations as steps S20-S34 descri bed
earlier, That is, in steps S222-S236, disk D, d is brought fromthe eject
position to the playback position. In steps S237-S240, controller 300 noves
sliding plate 75 from position DOMN-2 to position DOMN-1 as foll ows. At
step S237 (Pig. 79), controller 300 outputs high (H) at signal P.UP causing

sliding plat . At step
S238, contr ot h [oops t hr ough
step S107 u > eaches 17 |nd|c? FU ‘\ pl atfe 75 has

?& step S240, S|gnal P. Eﬁkand siNghal
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P.DOMWN are set high (H for 50 nsec, electronmagnetically braking notor 251.

As a result of sliding plate 75 being noved to position DOAN-1, | ower
iti pernmtting disk D, d to

58 disk lock shaft 156 is in the unlock position,
be noved to the stock position. St eps S241-S260 performthe sane
functions as steps S182-S210 described abovggsghhat is, controller 300 noves
fromthe playback position‘to the stock position; sliding plate

disk D, d,

75 fron1p05|t|on DOMN-1 to position UP-2; and | oading plates 81L ‘and 81R to
open position PCS. 4. Control then passes to step S72 (Fig. 72). From step
S#2, Operation proceeds - _ -2
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t hrough steps S73-S92 where stocker 1011 is noved to POS(nm) and | oading

pl ates 81L and 81R, closed around the disk. Then control proceeds to steps
S93 t hrough S197 where sliding plate 75 is nmoved from UP-2 to DOMWN-1

| owering disk lock shaft 156 to unlock the disk and | owering optlcal

mechani sm 1006 to clear the way for nt of the disk. Then, in steps
S98-S109, the disk is noved to the ej eCt. position and | ower disk | ock shaft
156 | ocked again. Finally control returns to the main routine. When

an externally connected conputer 303 (Fig. 67) sends a read conmmand, -
control proceeds fromstep S9 to step S18 in the main routine shown in Fig.
68. The various nechanisns are controlled, as decribed above, .-to bring the
selected disk D, d to the playback position and the stand-by node
activated. The read command for the specified file is sent to signal
processing circuit 307 and servo circuit 308. The read signal generated by
optical pickup anp 2 is sent to signal processing circuit 307 via RF anp
309. After EFM denodul ati on, deinterl eaving, error correction and ot her
usual operations are perforned the signal is sent to externally connected
conmputer 303 via interface circuit 302. Once the reading of the specified
file is com 307 and
servo circui | er 300
returns to f 81, if,
while in st

R IE 9875192 219 NOSDWAd % NOSOWGS  FZ:ET. 9661 1P



controller 300 does not receive a red command from conputer 303 for a
prescribed interval, for exanple, 10 m nutes, then controller 300 proceeds
59 fromstep S10 to step S19 to step S270 (Fig. 80). Steps S270-S301, '
performthe sane operations as step S111-S142, descri bed above. Thus,

| oadi ng pl ates 81L and 81R are noved ék@n1open position POS. 4 to a position
just short of support position PCS. 3° r large disks, or position PCS. 2
for small'-di ameter disks); sliding plate 75 is noved fromposition UP 2 to
position DOMN-1; disk D, d, is brought fromthe playback position, to the

stock position; sliding
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plate 75 i's brought from position DOAWN-1 to position UP-2; and | oading
pl ates 81L and 81R are noved to open position POS. 4. Control branches from
step S302 to step S303 if signal D.LOCK is low (L). In step S303. MFLAG is
set to STOCK at step S303. Control then returns to the main routine.
I f signal D.LOCK does not pass to a_|low state at step S302, indicating that
it is msaligned, then controller 35?/86r0ceeds to step S304 (Fig. 81). In
steps S30-S335, controller 300 noves the disk toward the front until
shutter 120 opens and then returns 4t to a point where shutter 120 cl oses
agai n, thereby registering the disk again. The disk is then brought agafn
to the stock position. Controller 300 returns to step S302 shown in Fig.
80, and signal D. LOCK is checked again. The details of the operations °-
performed in steps S304-S336 are identical to the operations perfornmed in
steps S110- S142 descri bed above, so the description is omitted here.
Referring to Fig. 83, a second enbodi nent of a support for timng belt 14
- provi des snoother operatiane An endgesggtefl on sheet 400 having a | ow
friction coefficient is whebed argndQ he! pefighefal surface of a guide
wal | 10D, which supports ty ming bel,¥ 1} Thuys) ep timng belt 14 is

revol ved, teflon sheet es tNe iadjpcgnt }sliding surfaces of ~
timng belt 14 and gui de I . @¥hi g)jprioYideg spoot her sliding conpared
to direct contact between tiwm b@ﬁt and puifde{wal | 10D. O course, the
tefl on sheet can be made from t k@r .thﬂ | Rav nqua | ow friction
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Referring to Fig. 84, a third enbodi ment of drive-side disk guide 1002,

al so provides low friction support for timng belt 14. In this enbodi nent,
smal | -di anmeter rollers 401 alternate with |arge-diameter rollers 402 on the
inside of timng belt 14. The rollers are supported on shafts 403. Inward
fl exure of timng belt 14 could al so 2@ effectively prevented by using
just small-dianeter rollers 401, but 0%  an arrangenent has poor
potential froma production cost standpoint. By using large rollers and

small rollers in an alternating pattern, it is possible to achieve nearly
the sane result
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wi th fewer conponents, thereby reducing production cost while effectively
preventing inward flexure of timng belt 14. ' Referring to Fig. 85,
a fourth enbodi ment of drive-side disk guide 1002 al so provides |ow
friction support of timng belt 14. In this enbodinent, the distances

bet ween shafts 403 of rollers 401 are e small er than the dianeter of
rollers 401. Thus, rollers 401 overl ach other. This decreases the

i nterval between support point (the points of contact between rollers 401
and the inside surface of timng belt 14) thereby inproving the support
and straightness of timng belt 14. Referring to Fig. 86, although
t he enbodi nent of the invention described above is a horizontal"
configuration in which CD's are inserted, stored, and transported with~
their recording surfaces horizontal, an alternative enbodi nent could be a
vertical configuration.
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In a vertical configuration, timng belt 14 would be optimally | ocated on .
the upper side, and disk D would be inserted frominsertion aperture 1A in
front panel 1. Disk Dwould then rotate with its top noving toward the
back of the disk player as it is fed and rotated. This would provide a
natural feel to the user as opposed to haV|ng to push the bottomin faster
than the top of the CD.-: _ Althoudﬁ Ph the enbodi ment descri bed above,
both disk guides (fixed-side and drive- side) are novable, the invention
is applicable to a device in which only ohe disk guide is novable. In~
addition, althoughin the preferred enbodlnent the di sk guides remain
paral l el throughout their respective ranges novenent, at |east sone of
the benefits of the invention can bel2bAai d with a systen1|n whi ch t he

di sk guides are noved at t engds ends closest to the
ar| tlons are \
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one skilled in the
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and that various

| east sone of the clains.

Havi ng descri bed preferred enbodi nents of the invention with reference to
is to be understood that the invention is

preci se enbodi nents,

it

acconpanyi ng draw ngs,
t he appended cl ai ns.

limted to those
changes and nodifications may be effeéBf4 therein by

considered to be within the scope of at
t he
art without departing fromthe scope or spirit of the invention as defined
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62 CLAIMS ° 1. . A disk transferring device that transfers a disk
havi ng an edge, froman insertion position to another .position, conprising:
a chassi's; a first disk guide having a belt, a first belt support at
| east a second belt support; aid belt "having a first surface;

said belt being reeved'over saidgfirs64/8 at | east a second support such
that said belt can revol ve arou said first and at |east a second support;

a second di sk guide havjng a sec®nq surfage; , gt | gast one of said
first and second dISk gpi des belﬁg. vabj yi cofnpctdd ito $afd chassis such
that said first and Seepne--disk- g;url 8=~ -é--mava e -dvm-l- -@a:ch ot her; and
an urging mechani sm&onhect ed betjwegeh s d chqgs isfand s id at |east one of
sai d ? : : 1 E i
: S :
BB N '
21 : b i
N ] 5 P i
R :
. 2 C T I O B 1 &
H ' . HH
] B i i 3
[l § 1 ] [ [ B
1 1 ] [ [] {
[} 1 ) t [ ) L}
1 B ] [} [ 1
i HEh i 1 i b
] 3 R ] ] 1§
[ .31 ] [ | [ 3R 1]
2 I LA O
i i1 ' i i
1 S L I '
it i ] @
1 {] ) ] [} 1 :
. * o ©
tyo Pl |
S --L 1 o ] -
£ Y GO I 0 O Y
g g |0 i ot ] -
} [ ' ? 1 )
2o ] W
L v ' H ' ' /]
1 1 { 1 1 1
3o : ' 1 fe
i : ‘ : ifi
' HE P i i
. ' ] 1 1 [} 3
o } e P :
. B e B R B A e
| % P b ;
:' I Y T T N I B B
N T Jd o z ¥ b v W
- 5 g8k EE
[ 43 2
10— 3 5
™~ I 2w
oo Hj Ea i dt,
58 & A
~— O: O nug £ . e
3 T8s 5 xS
> 5 ¢ G B =2
= € g 2 £ °on
-— Ey 7] =
w = o o
&l e J

LSIZLET 4 196] - ' '
_. /u-:t_ 4 1951 oy (075192, 219 NOSOONEA B NOSMNAS  92:¢l 9861 aep



first and second di sk guides effective to.urge said at | east one of said
first and second di sk guides toward the other of said first and second di sk
gui des; said first and second di sk gui des being positioned relative
to said chassis such that portions of said first and second surfaces face
each other, at |east when said disk is transported between said insertion
posi tion and said another position,63¥&8 d di sk being transported in response
to a revolving of said belt; said first and second di sk gui des
bei ng positioned relative to said chassis such that said disk nay be .

I nserted between said first and second surfaces nmaking contact with said
first and second surfaces when said disk is placed at said insertion .

posi ti on; sahg urgi ng nmechanis pernittiap said first and second

di sk guides to be fogged apart when agigrce is agplied to said disk as said
disk is noved to sai i nsertion positkon; and sai d second surface
being fixed mﬁth res ect 'to said sec dgbisk gui 2. A di sk
tranfer device, i ng: s and n8 gui des, said first

gui de having a b h 2%51} Mfdfe rg gU| de having a
second surface pp acg sk may be -
inserted and s t%?éﬁ%éﬁ [?[IG[‘I]
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substantial portions of said first and second surfaces being held at such a
separati on di stance, and parallel, to forma longitudinal intersticial
space therebetween, and such that said disk may be inserted in an
insertion direction, supported, and transported between said first and

second surfaces when said belt is revol ved, said intersticia
space having an insertion end from whé@B4sai d di sk may be inserted. in sai

i nsertion direction into said intersticial space;
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said belt being supported on said first di sk guide by a curved support at
sai d second surface being substantially

sai d

i nsertion end;

straight along a direction of said insertion

supported between a first point on said first surface and a second

on sai d second surface;

said first point

i nsertion.

said first and second di sk guides

in a direction oppo

oppositely in concert.

wherein said second surface has a | ower

such that said disk can be

poi nt

sai cond surface being displaced from
g”?i sai d

direction of.said
3. A disk transfer device as in claim?2, wherein

are interconnected such they nove_

4. A disk transfer device as in claim?2

friction coefficient than said

first surface. 5. A di sk transfer device as desctibed in claim
2 wher ei n: ' '
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said first disk guide includes first guiding means having a first guide
slot allow ng engagenent with an upper and | ower surface of said di sk when
said disk is engaged with said first surface; and sai d second
di sk gui de includes second gui di ng neans havi ng a second gui de sl ot

whose width is different fromthat of said first guiding neans and al |l ows

engagenent with sai d upper and | ow®®ur f aces of said disk. 6.
A disk transfer device, conprising: a chassi s; a pul ey
connected to said chassis; and first and second di sk guides, said
first disk guide having a belt mnth a first surface supported at at -

| east one end by said pulley;
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64 ' sai d second di sk gui de having a second surface opposite said
first surface formng a |ongitudinal space between said first and second
sur f aces; " at least one of said first and second gui des bei ng
novabl y supported by said chassis; said at |east one of said first
and second di sk gui des bei ng connect / -said chassis such that said at

| east one is urged toward the other ot 'said first and second di sk gui des,
whereby a di sk can be supported at an edge thereof between a first point on
said first surface ' '
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and a second point on said second
when sai d belt
i nsertabl e between said first,and
of said l.ongitudi nal
fromsaid insertion end than said
transfer device as in claim®6, wherein’
portion of said belt
transfer device that transfers a di sk,
p05|t|on to another p

LST/E%1

S

revol ved about

space; and

se%?

havi ng an edge,

sai d di sk being

7.
IS on
8:

onpri si ng: a chassis;
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a first disk guide having a belt, a first belt support and at |east a
second belt support; said belt having a first surface; ' sai d
belt being reeved over said first and at |east a second support such that
said belt can revolve around said first and at | east a second support;

a second di sk guide having a second sur e; - at | east one of said
first and second di sk gui des -bei ng nnvggﬁﬁ connect to said chassis such
that said first and second di sk gui des are novable toward each ot her; and
an urgi ng nmechani sm connect ed between said chassis and said at |east one of
said first and second di sk gui ees efft®oe) ve to urge said at | east one of
said first and second disk guides toward the other of said first and

second di sk gui dés; gsaid firgt and §gond di sk gui des bei ng
positioned relative to said chfSS|§J§Nqﬁ i '
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portions of said first and second surfaces face each other, at | east when

said disk is ] 65
transported between said insertion position and said another position, said
di sk bei ng transported in response to a revolving of said belt; and

sai d urgi ng nechani smbeing effective to nove said first and second di sk
gui des together such that said firdt/®nd second surfaces are separated by
a distance substantially smaller than a diameter. of said disk prior to an
insertion of said disk between said first and second surfaces, whereby
said di sk edge omguddEIGARY first and second surfaces at a -
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shal | oner insertion depth than if said first and second surface were
separated by a distance corresponding to a full insertion of said disk,
said full.insertion being that required to support and transport said disk
and corresponding to a separation di stance between said first and second
surfaces approximately equal to saig ﬂ%aneter. 9. ~ Adisk
transfer device as in claim8, said ¥P#st and second di sk gui des have
respective guiding surfaces on either side of said first and second
surfaces to engage recording and back surfaces of said disk to secure an
alignment of said disk with respect to said first and second di sk guides
as said disk is transported. 10- A disk transfer device as. in
claim9, wherein said urging mechanismpermts said first and second di sk
guides to be forced apart wron G{Fiere)e is applied to said disk as
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e
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said disk is noved to said insertion position. 11. A di sk
transfer device as in claim8, wherei'n said urging nechanism pernits said
first and second di sk guides to be forced apart when a force is applied to

said disk as said disk is noved to said insertion position. 12. A
di sk transfer device as in claim 13 gpherein said second surface is fixed
with respect to said second disk gui de 13. A disk transfer device

as in claim1l1l, said first and second di sk gui des have respective guiding
surfaces on either side of said first and second surfaces to engage

recordi ng and back surfaces of M@(ﬂﬁs‘ﬁ)to secure an aligment of sai'd disk
with respect to “said first and secpnd disk guides as said disk is :
transported. - 14. Agdi transfer d.e%-'yée as in claim8, wherein said
second surface is fixed w jh [espErONT=HO st econd di sk gui de.
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15. A disk transfer device as in claim14, said first and second di sk
~guides have respective guiding surfaces on either side of said first and
* second surfaces to engage recording and back surfaces of said disk to

secure an alignnment of said disk with respect to said first and second

di sk guides as said disk is transpor tysms. ' 16. A disk transfer

‘devi ce, conprising: a chassis; and first-and second

| ongi t udi'nal di sk ‘gui des connect ed to said chassi s;
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at | east one of said first and second di sk gui des bei ng novably connected
to said chassis; said first and second di sk gui des bei ng separat ed
by a distance 'and arranged with respect to each other such that a

| ongi tudi nal space, with an insertion end thereof, is defined between said
first and second di sk guides; ZI@ﬁi\id first and second di sk guides
havi hg shapes and bei ng positioned s that a disk can be supported, at
an edge of said disk, between said first and second di sk gui des,-at at

| east two points along said Ion%%%%ginal space; and said first_ and
second di sk gui des bei ng separa !'*aistance, prior to an insertion of
said disk, that is smaller than a dip
can be inserted between said first_ &pd Se%ﬂﬂﬂodiSk gui des at said

insertion end of said gy tudi -*
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forcing said first and second di sk gui des apart, and supported, at said at-
| east two points . along said | ongitudinal space. 17. A di sk
transfer device as in claim 16, wherein: said di sk has an edge, a
recordi ng surface, and a back surface opposite said recording surface,
each of said first and second di sk ?yiges has a friction surface to. engage
sai d - edge of said disk; dB%ach of said first and second disk
gui des "has at | east one guiding surface on a side of said friction surface
to engage at | east one of said recording and back surfaces of said disk to
secure an alignment of said disk with respect to said each of said first
and second disk guides.
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