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Imrs invention relates to deto

i fying biocide, especiall y biocide spill

“and industrial, d| scharge waters which contain biocide. [err] are generally
used in mdust}rnal/ water gt e p‘rotect the waters by controlling
m croor gani sns such as fungi, algae, and bacteria during the industrial

process.

chl or - 2- met hyl - 4-i'sét hazof i n-3-one ("CM" or 5-chl oro-2-net hyl -

i sot hi azol one) and 2-'met hyl - 4-i sot hazoljn-3-one ("M" or 2-met hyI
i sot hiazolone). Prior to discharging i n‘dustrl al waters which have been

treated with such biocides,
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Cct ober 1986, entitl'ed "Kat hon[err] W Cooling Tower, Air Washer and
Snimcide," nentions sodiumbisulfite as the st andard
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deacti vat i ngBMGRQUND OF THE INVENTION

The present invention relates to a disk transferring device for
transferring a disk by supporting the edge of the disk.

Known disk transferring devices that transfer a disk supported at ity -

edge are described in Japanese utility model laid-open publication number
60-106250, Japanese laid-open publication number 2-7263, Japanese laid-

open publication number 61-210556, and other references. The disk transfer

devices proposed in Japanese utility model laid-open publication number 60-
106250 and Japancse laid-open publication number 2-7263, have & pair of
belts that support the edge of a disk. The disk is inserted through an
aperture into the gap between the belts. The l?elts are revolved to transfer
the disk fmm the aperture to a playback posiiioh. The disk transfer device -
proposed in Japanese laid-open publication number 61-210556 has a guide
wall along a direction of disk transfer which supports one side of the disk at
its edge and a roller on the other side. When the roller is rotated, the disk
edge is rolled along the guide wall to transfer the disk from an insertion
opening to a desired point inside the device.

| The device described in Japanese utility model laid-open publication
number 60-106250 uses belts that have a V-shaped cross-section. The disk
edge fits into a channe! defined by the V-shaped cross-section so that the
disk is held in a defined position and arientation with respect to rotation
about an axis parallel to the length of the belts (that is, "roll," from the
standpoint of movement from the insertion aperture toward the inside of the
device). The belts, however, do not provide sturdy support to prevent tilting
of the disk about an axis in the plane of the disk and perpendicular to the

Among the ‘npst preval ently used biocides are mixtures of 5
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co_g}lri;;_ng t ower bl owdown effluent containing 3-isothiazolones. Due to
' regul ations, such industrial discharge waters nust pass

enei ronnent al
Certain toxicity tests prior to discharge in wastewater streans which

Utinmately are di scharged i nto waterways containing aquatic life.

are designed to sinmulate typical
of the effluent to such life.
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genus Vi bri ogisg 5 RaRfi of &iged of bRIRP Mechanisms inside the device, for example,

the turntable or clamper. This could, in turn, damage the disk or cause the
device to malfunction. ' '

 Other devices described in the publications do not restrict up/down.
movements at the front and the rear of the disk either, so these devices have
the same shortcoming, | '

OBJECT AND SUMMARY OF THE INVENTION

The object of the present invention is to overcome the shortcomings -
of prior art belt-drive disk transfer devices. .

Another object of the invention is to provide a disk transfer guide
that provides for pitch stability. -

Briefly, a disk changer employs two disk guides to support a
recorded disk at opposite points along its edge. One of the disk guides has a

" Delt that revolves around two pulleys. A surface of the belt frictionally

engages an edge surface of the disk. The other disk guide has two surfaces,
a low-friction guide surface parallel to the recorded surface of the disk and
a iesilie_nt sloped surface that forms an angle with both the recorded surface

of the disk and the perpendicular to the recorded surface of the disk. Both

guides are urged together, and, as a result, the sloped surface is urged

. against the disk edge. Because of the slope of the surface, the sloped

surface meets a corner where the recorded sutrface of the disk meets the

f certain bacteria which have

The tests
aquatic life and to nonitor the toxicity
A tes t which has been adap ted as a s
tandard by many regula tory authorities is a photol umm escent bacteri al
assay which nonitors the |ight output

phot ol um nescent properties. Wen these bacteria are exposed to toxicants,
the light output is_inhjbited. Typically, |less than 35% and preferably
| ess than 20WRethof @Pthehﬁ(iﬁf Pﬁ‘%ﬁ:t Trom Hiscstandpeigh @ H@V@ﬂeﬂd{g@mt@ii c,
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(fargerly known as Photobacteriurn phosphoreun). A problemin the art is

t &t whil e sodium bisulfite does deactivate 3- isothiazol ones, the

fesul tant end product denonstrates toxicity to aquatic life, .as neasured by
t he phot ol umi nescent bacterial assay. Therefore, treatnment of industrial

di scharge waters contai ning 3-isothiazolones with sodiumbisulfite is not
the nost effective detoxification 2 length of the belts (ie, "pitch,"
fromthe standpoint of novement fromthe insertion aperture toward the
inside of the device). In particular, external vibration during disk
transfer can cause the front and the rear of the disk to be displaced (or

onsihes. o SRREPee Sk e B e K7 e B g e 10 Cot T

- guide surface. This stabilizes the disk against pitching motion.
According to an embodiment of the present invention, there is
provided, a disk transfer device for transporting a recorded disk with a
recorded surface, & back surface opposite the recorded surface, and an edge
surface running around a perimeter of the disk, comprising: a first
longitudinat guide having a first surface oriented to engage the edge surface
at a first portion of the edge surface, a second longimdinal guide having a
second surface oriented to engagé the edge surface at a second portion of
the edge surface apposite the first portion of the edges surface, the first
longitudinal guide having a guide surface parallel to a dircction of travel of
the disk, the gulde surface also being parallel to the recorded surface and a
resilient element attached to the first longitudinal guide positioned to urge
one of the recorded surface and the back surface against the guide surface, -
According to. another embodiment of the present invention, there is
provided, a disk transfer device for transporting & recorded disk with a
recorded "surface, a back surface opposite the recorded surface, and an edge
surface running around a perimeter of the disk, comprising: a longitudinal
guide having a first surface oriented to engage the edge surface, an urging
mechanism and a second surface, both being oriented to engage the disk and
urge the edge surface agamst the first surface, the longitudinal guide having
a guide surface parallel to a direction of travel of the disk, the guide surface
also being parallel to the recorded surface and the first surface being non-
L parallel with the edge surface of the disk.
According to still another embodiment of the present invention, there
is provided, a disk transporting device for transporting a disk, with an edge,
a recorded surface, and a back surface opposite the recorded surface, from



thg furntable or clanper. This could, i-n turn, damage the di sk or cause the
device to mal function. Qther devices described in the publications do not
festrict up/down novenents at the front and the rear of the disk either, so
t hese devi ces have the same shortcom ng. OBJECT AND SUMVARY OF THE

| NVENTI ON The object of the present invention is to overcone the
shortcom ngs of prior art belt-drive disk transfer devices. Another object
of the invention is to provide a disk transfer guide that provides for
pitch stability. Briefly, a disk changgr enpl oys two di sk guides to support
a recorded disk at opposite points along its edge. One of the di sk guides

it onal | yHE ngfiiod niiRichyf Wfird KRuBth of il offied: bobiaBi BT a8E' 41 ce nas
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disk transfer guide including first means for engaging & first portion of the
edge, the second disk transfer guide including second means for engaging a
second portion of the edge, means for urging the first and second disk
transfer guides together distance apart so that the disk can be supported
therebetween, at least one of the first and second disk transfer guides
including drive means for moving the disk along the first and second disk
transfer guides responsively to the separating, one of the fixst and second -
disk guides having an urging surface and & guiding surface and the urging
surface having a sloped portion positioned to engage the edge at a corner
thereof, the sloped portion being oriented to urge the disk toward the other
~ of the first and second disk guides and also urge one of the recorded and
| back surfaces against the guide surface,
The above, and other objects, features and advantages of the present
invention will become apparent from the following description read in
conjunction with the accompanying drawings, in which like reference
numerals designate the same elements.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded view of a chassis of a disk playback device
according to an embodiment of the ptesent invention.
Fig. 2 is an exploded view of mechanisms attached to a loading
chassis according to an embodiment of the present invention.
Fig. 3 is an exploded view of a drive-side disk guide according to an
: embodiment of the present invention.



aresilient sloped surface that forns an angle with both the recorded
sUrface of the disk and the perpendicular to the recorded surface of the
Hi sk. Both guides are urged together, and, as a result, the sloped surface
i's urged against the disk edge. Because of the sl ope of the surface, the

sl oped surface neets a corner where the recorded surface of the disk neets
t he 3 edge surface of the disk and urges the disk's recorded surface
toward the guide surface. This stabilizes.the disk against pitching notion.
Accordi ng to an enbodi nent of the presgnt i nvention, there is provided, a
di sk transfer device for transporting a recorded dISk with a recorded
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embodiment of the present invention. ' '
Fig. 5 is a schematic side-visw of a drive-side disk guide according
to an embodiment of the present invention.
Fig. 6 is a schematic side-view of a drive-side disk guide according
to an embodiment of the present invention.
Fig. 7 is an exploded view of the configuration of an open/close
mechanism for loading plates according to an embodiment of the present
invention. - i
Fig. 8 is a schematic side-view of the fixed-side disk guids of Fig.

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

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

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

Fig. 12 is an exploded view of a disk lock mechanism according to
an embodiment of the present invention. |

Fig. 13 is a top-view of disk transfer mechanism after a disk has
been inserted according to an embodiment of the present invention.

Fig. 14 is a top-view showing the disk transfer mechanism according
to an embodiment of the ﬁresent invention in a loading start position PO,

Fig. 15 is & top-view indicating pulse train start position P1, disk
playback position P2, and disk stock position P3 of the disk transfer



| ongg tudi nal guide having a first surface oriented to engage the edge
sufface at a first portion of the edge surface, a second |ongitudinal guide
having a second surface oriented to engage the edge surface at a second

. portion of the edge surface opposite the first portion of the edges
“surface, the first |ongitudinal guide having a guide surface parallel to a
direction of travel of the disk, the guide surface also being parallel to
the recorded surface and a resilient elenent attached to the first

| ongi t udi nal gui de positioned to urge gne of the recorded surface and the
back surface agai nst the-guide surfaceﬁAccording t o anot her enbodi nent of
~the present invention, there is provided, a disk transfer.device for
transporting a reFig: d6ds @itop-vigw of the disl trgasfersmeshanism in bs@RA-BY: f ace
opposite the recorded surface, and an edge surface running around a

peri meter of StHtfe di sk, conprising: a longitudinal guide having a first

surface oriented FEBQUQ§QQ0§JW=V$6Q&W aassfercmethagisnod wirticah and a
second surface, both being oriented to engage the di sk and urge the edge

surface agaimovemens ofthe stogkets ace, the | ongitudi nal guide having
' Fig. 18 is a top-view of the disk transfer mechanism in disk eject
position B4,
Fig. 19 is a top-view of the loading plats open/close mechanism
during a disk-receiving state.
Fig. 20 is a top-view of the loaﬁing plate open/close mechanism
during a disk transfer state. '
Fig. 21isa top-vievé of the loading plate open/close mechanism with
sliding plate in position UP-1.. : .
~ Fig. 22 is a top-view of the loading piate open/close mechanism with
sliding plate 75 in position UP-2, -
| Fig. 23 is a top-view of the loading plate open/close mechanism with
the loading plates in an open position POS.3. o
Fig. 24 is a top-view-of a damper lock mechanism with a sliding
plate in posiﬁon DOWN-2. :
PFig. 25 is & top-view of the damper lock mechanism at a point
where the sliding plate in a position DOWN-1.
Fig, 26 is a top-view of the damper lock mechanism at a point
where the sliding plate in a position UP-1.
Fig. 27 is a top-view of the damper lock mechanism with sliding
plate 75 in position UP-2.
Fig. 28 is a top-view of the optical mechanism vertical transfer
mechantsm with sliding plate in position DOWN-2, '



a gukhde surface parallel to a direction of travel of the disk, the guide
surface al so being parallel to the recorded surface and the first surface
being non- parallel with the edge surface of the disk. According to stil
anot her enbodi ment of the present invention, there is provided, a disk
transporting device for transporting a disk, with an edge, -a recorded
surface, and a back surface opposite the recorded surface, from 4 an

i nsertion position to a first position of the device, conprising: first and
second di sk transfer guides novably sugported in the disk reader, the first
di sk transfer guide including first nmeans for engaging a first portion of

engag ng a SeconaFilordd ik HHEVIRY GO, s BealBRiM VATHGH HORNIET r 51 and
second di sk meshanism with sliding plate in position DOWN-2.
Fig. 30 is a top-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position DOWN-1,
Fig. 31 is a side-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position DOWN-1,
Fig. 32 is a top-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position UP-1,
Fig. 33 is a side-view of the optical mechenism vertical transfer
mechanism with sliding plate 75 in position UP-1. |
Fig. 34isa top-view of the optical mechanism vertical tninsfcr
mechanism with sliding plate 75 in position UP-2. _
Fig. 35 is a side-view of the optical mechanism vertical transfer
mechanism with sliding plate 75 in position UP-2.
Fig. 36 is a top-view of the clamper support mechanism in the disk
- receiving stats, "
| Fig. 37 is a schematic-side-view of the clamper suppon mechanism
in the disk receiving state. '
Fig. 38 is a top-view of the clamper support mechanism in the disk
transfer state.
Fig. 39 is a schematic side-view of the clamper support mechanism
1010 in the disk transfer state, '
Fig. 40 is a top-view of the clamper support mechanism when
optical mechanism in the up position.
Fig. 41 is a schematic side-view drawing of clamper support
mechanism when optical mechanism in the up position.



transfer guides together distance apart so that the di sk can be supported
therebetmeen at |l east one of the first and second di sk transfer guides
i'ncl udi ng drive nmeans for noving the disk along the first and second di sk
transfer guides responsively to the separating, one of the first and second
di sk gui des having an urging surface and a gui ding surface and the urging
surface having a sloped portion positioned to engage the edge at a corner

t hereof, the sloped portion being oriented to urge the disk toward the

ot her of the first and second di sk gU|§§s and al so urge one of the recorded
and back surfaces agai nst the gui de surface. The_above, and ot her objects,

features and adva ges. of th n |nvent|on mAII rent from
the foll OWI ng desg’ﬁs e Waﬁeﬁer?%égﬁ %P ’&r)r‘ﬁﬁ&

dr awi ngs, Bwig@ i ke reference nurreral s deS| gnate t he sane el emants
BRI EF DESCRI OF THE DRAWNGS Fig. 1 is an exploded view of a chassis
of a di sk playbacFigleld isea schematic side-view of the clamper support mechanism

in the stand-by state.
Fig. 44 is a schematic side-view of the clamper support mechanism
duﬁngvunhalummﬁmofﬂwsukhu.
Fig. 45 is a top-view of the disk lock mechanism with sliding plate
75 in position DOWN-1.
Fig. 46 is a schematic side-view of the disk lock mechanism with
sliding plate 75 in position DOWN-1,
Fig. 47 is a top-view of the disk-lock mechanism with sliding plate
75 in position DOWN-2. :
Fig. 48 is a schematic side-view of the disk-lock mechanism with
* sliding plate 75 in position DOWN-2.
Rig. 49 is a top-view of the disk-lock mechanism with sliding plate
75 in position UP-1,
Pig. 50 is a schematic side-view of the disk-lock mechanism with
sliding plate 75 in position UP-1.
 Fig. 51 is a top-view of the disk-lock mechanism with sliding plate
75 in position UP-2,
Fig. 52 is a schematic side-view ot‘ the dizk-lock mechanism with
sliding plate 75 in position UP-2.
~ Pig, 53 is a top-view of the disk insertion error prevention
mechanism during the disk-receiving state.
Fig. 54 is a schematic side-view of the disk insertion error
prevention mechanism during the disk-receiving state.



according to an enbodi nent of the present invention. Fig. 2 is an expl oded
VIeM/Of mechani sms attached to a | oading chassis. according to an embodi ment
bf the present invention. Fig. 3 is an expl oded view of a drive-side disk

- gui de according to an enbodi nrent of the present invention. Fig. 4 is an
. expl oded view of a fixed disk guide according to an enbodi nent of the
present invention. Fig. 5 is a schematic side-view of a drive-side disk
gui de according to an enbodi ment of the present invention. Fig. 6 is a
schematic side-view of a drive-side disk guide according to an.enbodi ment
of the present invention. Fig. 7 is an9exploded view of the configuration

of an open/cl ose :
- . Fig. 53 is a top-view of the disk insertion error preventing
~ mechanism while the loading plates are opening. |
Pig. 56 is a schematic side-view of the disk insertion error
preventing mechanism while the loading plates are opening.
Fig. 57 is a schematic side-view of the disk insertion error
preventing mechanism in the eject state. '
Fig. 58 is a timing chart showing the states of the other mechanisms
that operate in conjunction with loading plates 81L, BIR.
Fig 59 is & timing chart showing the states of the other mechanisms
~ that operat;e in conjunction with sliding plate 75.
Fig. 60 is a block diagram of a drive control circuit,
Fig. 61 is a flowchart of the main routine of system controller.
Fig. 62 is a flowchart of JOB LOAD..
Fig. 63 is & flowchart of JOB EJECT.
Fig. 64 is a flowchart of JOB EJECT,
Fig. 65 is a flowchart of JOB EJECT.
Fig. 66 is a flowchart of JOB EIECT.
Fig. 67 is a flowchart of JOB EJECT.
Pig. 68 is a flowchart of JOB EJECT.
Pig. 69 is a flowchart of JOB EJECT.
Fig. 70 is a flowchart of JOB STOCK.
Fig. 71 is a flowchart of JOB STOCK.
Fig. 72 is a side-view of the drive-side disk guide.
Fig. 73 is a flowchart of an aiternative version of JOB EJECT.
EBIJECT. '



mechani sm for | oading plates according to an enbodi nent of the present

I nvention. Fig. 8 is a schematic side-view of the fixed-side disk guide of
Fig. 4. Fig. 9 is an exploded view of an optical mechani smand danper | ock
mechanism Fig. 10 is an expl oded view of an optical nechanismverti cal
“transfer mechani smof the optical nechanismof Fig. 9. Fig. 11 is an

~expl oded view of a stocker and stocker vertical transfer mechanism Fig. 12
i s an expl oded -view of a disk | ock nechani sm according to an enbodi nent of
the present invention. Fig. 13 is a togsVview of disk transfer nmechani sm
after a disk has been inserted according to an enbodi ment of the present

Lventi on ‘DTaifen oksciiptidk Ut PRt ERBOBMEGHE" o
In a preferred embodiment of the invention, four CD-ROMs are
_ stored within a main chassis which also houses a CD-ROM changer for
selective playback of the stored disks. The entire device conforms to
standard dimensions for computer peripherals with & 5-1/4 inch half-height
 form factor.
- Referring to Fig. 1, a housing 1000 of a disk player conforms to
~ standard dimensions.fof 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 Cds 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 mounted on a front panel of a
computer (not shown in the drawings). '
A front panel 1 is attached to a front one of the four sides of main
chassis 90, Front p'anel 1 has an insertion aperture 1A for réceiving and
ejecting disks, Insertion aperture 1A is wider toward its center than at its
ends. The shape of insertion mperture 1A insures that only the edges of
disks contact front panel 1 when disks are inserted and removed,
Therefore, recording surfaces of disks are prevented from contacting front
panel 1, eliminating a potential cause of damage to disks during insertion
and removal,
Referring to Figs. 2-4, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably mounted on a lower side of loading



to anm enbodi nent of the present invention in a |oading start position PO.
Fig. 15 is a top-view indicating pulse train start position P1, disk

pl ayback position P2, and di sk stock position P3 of the disk transfer
mechani sm 6 Fig. 16 is a top-view of the disk transfer nechanismin a
stand-by state. Fig. 17 is a top-view of the disk transfer mechanism during
vertical novenent of the stocker. Fig. 18 is a top-view of the disk
transfer mechanismin disk eject position B4. Fig. 19 i a top-view of the

| oadi ng pl at e open/cl ose nmechani sm 11

chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
slidably mounted on the lower side of loading chassis 80 toward a right
side of housing 1000. L-shaped loading plates 81L end 81R hang on
support pins 17A and 17B attached to their upper surfaces, respsctively.
Suppdrt pins 17A and 17B pass through respective fransverse guide

grooves 80A and 80B in loading chassis 80. Rings 21A and 21B, at ends
of support pins 17A and 17B, respectively, prevent support pihs 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 drivc-side disk guides 1003
‘and 1002, move traﬂéversely on the bottom of loading chassis 80.

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

Respective opposing sides of loading plates 81L and 81R have
integral racks 8101 and 810R. A pinion gear 85, which rotates on the
bottom surface of loading chassis 80, engages with racks 810L and 810R.
When loading plate 81L moves laterally, pinion gear 85 rotates in a
direction that forces loading plate 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 pin 17B of loading plate 81L and



during a disk-receiving state. Fig. 20 is a top-view of the | oading plate
open/ cl ose nechanismduring a disk transfer state. Fig. 21 is a top-view of
the | oading plate open/close nechanismwith sliding plate in position UP-1.
Fig. 22 is a top-view of the |oading plate open/close nmechanismwth
sliding plate 75 in position UP-2. Fig. 23 is a top-view of the |oading

- plate open/cl ose nechanismwth the | oading plates in an open position -
PCS. 3. Fig. 24 is a top-view of a danper |ock nechanismw th a sliding
plate In position DOWN-2. Fig. 25 is aq op-vi ew of the danper | ock
mechani sm at a point where the’slidi ng Blate in a position DOMWN-1. Fig. 26
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: 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 'supporced between
fixed and drive-side disk guides 1003 and 1002. Thus, the mutual spacing
of fixed and drive-side disk guides 1003 and 1002 indicates whether there
is & disk supported between them, Opticel sonsor 236 is positioned 5o that
the light beam is broken when & disk is supported between timing and
friction belts 14 and 12, Referring also to Fig. 58, a signal TN, which is
output by optical sensor 236, goes high () when 2 120mm disk is
inserted separating between fiming and friction belts 14 and 12 causing
them to separate a distance in the range 114mm - 122mm. Thus, signal
N indicates the presence of a disk,

Referring to Figs, 3 and 5, drive-side disk guide 1002 includes an
upper disk guide 9 of a resin having a low friction coefficlent such as

Duracon, A lower surface of upper disk guide 9 forms an upper half of a
guide groove 9', which guides the edge of the inserted disk on the left side
of housing 1000, A sloped surface 9A, with a slope of 45 degrees, runs
longitudinally on a lower surface of upper disk guide 9. A projection 9B,
on a bottom end of sloped surface 9A, engages the upper surface of the
disk edge. A sloped surface 10A, rmning longitudinally on a lower disk
guide 10, sldpes 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 & lower surface of the disk edge. A gap of 1.5 mm width (H1),
between projection 9B and projection 10B, is slightly wider than the



Fig. 27 is a top-view of the danper |ock mechanismw th sliding plate 75 in
posttion UP-2. Fig. 28 is a top-view of the optical mechani smverti cal

. transfer mechanismwth sliding plate in position DOMN- 2. 7 Fig. 29 is a
si de-view of the optical nechanismvertical transfer nmechanismwth sliding
plate in position DOMN-2. Fig, 30 is a top-view of the optical nmechani sm
vertical transfer nechanismwth sliding plate 75 in position DOMN-1. Fig.
31 Is a side-view of the optical mechanismvertical transfer mechanismwth
sliding plate 75 in position DOMWN-1. Fil§. 32 is a top-view of the opti cal
rrechanl smvertical transfer

thickness of & disk (1,2 mm) so that the disk edge is guided precisely.
Referring no also to Fig. 72, projections 9B and 10B engage with upper and
lower sides Du, DI of the disk at 2 portion A2 (indicated by hatching),
which is outside of the data recording radius of the disk. This prevents read
errors even if there is appreciable abrasion of this region of the disk caused
- by rubbing against projections' 9B and 10B. |
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'uppet surface of
lower disk guide 10 at its reer end. Another timing pulley 7 rotates on
shaft 6. A timing belt 14 is streiched between timing pulleys 15 and 7 to
form a loop with a long axis of the loop being parallol to a direction of
transport of disk D. An inside surface of timing belt 14 has testh or
serrations. Outside surfaces of timing pulleys 15 and 7, adjacent
corresponding portions of the inside surface of timing belt 14,' also have
tecth or serrations to engage the tecth or serrations of timing belt 14,
thereby preventing slippage of txmmg belt 14 with respect to tnning
pulleys 15 and 7.
Timing belt 12, which engages the nght-sxde of the disk edge urges
the left side of the disk edge against a surface 14A of timing belt 14, This
- would ordinarily tend to cause flexible timing belt 14 to bow, forcing it to
one side, If timing belt 14 bowed under this lateral force, this would tend
to cause disk D to follow a non-straight course toward the rear of the
“device since friction belt 12.is supported flat. Disk transfer distance is
determined based on the displacement of timing pulley 15, flexure in belt
12 so this effect can lead to errors or, at least, complicate displacement

measurement.



mechanismw th sliding plate 75 in position UP-1, Fig. 33 is a side-view of
the optical nmechanismvertical transfer mechanismwth sliding plate 75 in
‘position UP-1. Fig. 34 is a top-view of the optical nechanismvertical
transfer mechanismw th sliding plate 75 in position UP-2. Fig. 35 is a

si de-view of the optical nechanismvertical transfer nechanismwth sliding
plate 75 in position UP-2. Fig. 36 is a top-view of the clanper support
mechanismin the disk receiving state. Fig. 37 is a schematic side-view of
the clanmper support mechanismin the digk receiving state. Fig. 38 is a
top-view of the clanper support nechanismlIn the disk transfer state. Fig.

skt Eanopemt | CRafeftfig! bidthetarlt) o HIgPE loRHPRRE fullEtirhlley" 1010 11 the
regulating wall 10D that slides against tooth surface’ 14B of timing belt 14,
This prevents timing belt 14 from flexing inward when dlsk Dis
supported by it. A metal plate 8 ia positioned between disk guide 9 and
~ disk guide 10 to reinforce disk guides 9 and 10, which are of resin. Disk
 protection sheets 23 are attached to the top and bottom surfaces of the rear
side of disk guldeé 9, 10 in order to prevent damagé to disks within a
stocker 1011 which arc close to disk guides 9, 10.
szemng now to Fig. 7, a loading plate Open/close mechamsm
| 1004, includes a motor 250 fixedly attached to main chassis 90 on a
bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive
motor 250, A gear member 63 rotates on shaft 91 attached to main chassis
© 90. Gear 63A on a lower portion of gear member 63, engages worm gear
-’ 253. Plate 86A is fixed to & ghaft 88 which fits in a center hole 91A of
ghaft 91, allowing plate 86A to swing freely. A gear 82B rotates on a shaft
hingeably interconnecting plates 86A and 86B, Timing pulley 15 rotates
on shaft 16 pi:ou'uding from a distal end of plate 86B. An intermediate
- gear 82C, roiating 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
gear 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 & lower portion of timing pulley 15. |
| Referring momentarily to Figs. 19-23, plates 86A, 86B pivot
responsively thc position of timing pulley 15 as timing pulley 15 moves
trangversely with drive-side disk guide 1002, Thus, the rotation of motor
250 is transmitted to timing pulley 15 by an extensible transmission



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

mechani smin the up position. Fig. 41 is a schematic side-view draw ng of

¢l anper support mechani sm when optical nechanismin the up position.

Fig, 42 is a top-view of the clanper support nmechanismin t.he stand- by
state. Fig. 43 is a schematic side-view of the clanper support nmechanismin
the stand-by state.” Fig. 44 is a schematic side-view of the clanper support
mechani sm during vertical transfer of ‘the stocker. Fig. 45 is a top-view of
t he di sk | ock mechani smw th sliding pH%te 75 in position DOMNN-1.

without moving motor 250. With such an extensible transmission, there is
no need for space for movement of a bulky motér. In addition, by having
an extensible transmission instead of a movable motor and transmission,
the mass and weight of the drive mechanism travelling with loading plate
81L is minimized, making it possible to use a weaker spring 127 to urge
loading plates 81L and 81R medially together, Disk insertion is thereby
made casier and more responsive. In addition, the pressure load on timing
belt 14 and friction belt 12 is reduced.

Optical sensor 232 is attached to a bend in a bracket 180A aftached

to 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 correlated
in a predetermined way with movement of disk D. Therefore, signal
L. PULSE can serve as an indication of disk movement. During disk
transfer, one pulse in signal T, 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.

Referring to Figs. 4, 6 and 8,, a fixed-side disk guide 1003, mainly
of resin with a low coefficient of friction as for disk guides 9 and 10. A
guide groove 11’ runs lengthwise along disk guide 11. The right-side edge
of disk D is held in and supported in guide groove 11'. Guide groove 11’
has sloped surfaces' 11A and 11B that run into a square-shaped groove 11C,
into which disk D fits. A tapered disk guide 11E is held in groove 11C.



Fig.+46 is a schematic side-view of the disk | ock mechanismw th sliding
plate 75 in position DOAMN-1. Fig. 47 is a top-view of the disk-Iock
mechanismwith sliding plate 75 in position DOMN-2. Fig. 48 is a schematic
si de-view of the disk-lock nmechanismwith sliding plate 75 in position
DOMN-2. Fig. 49 is a top-view of die disk-l1ook nechanismw th sliding plate
75 in position UP-1. Fig. -50 is a schematic side-view of the disk-Iock
mechanismwith sliding plate 75 in position UP-I1.. Fig. 51 is a top-view of
t he di sk-1ock mechanismw th sliding pkgte 75 in position UP-2. Fig. 52 is
a schematic side-view of the disk-lock nmechanismw th sliding plate 75 in

posi tion UP-Phe gag defiried By grdove 1MCH 195 nlri Guitls, S¥hich 36 bidstiugfiy O Prevention
wider than the thickness of the disk, as is the case for guide groove 9°,

: Friction belt 12, is of a matetial with a high coefficlent of friction,
such as resilient plastic or rubber. Frictibn belt 12 is fixedly attached to
disk guide 11 to prevent any slippage of the friction belt 12, In the present
embodiment, a plurality of integral whiskers 12A with stoppers 12Cproject
from the right side of friction belt 12, Whiskers 12A insert into holes 11E
on disk guide 11 and are passed through to the right side of guide 11, After
friction belt 12 is attached, portions of whiskers 12A that project well
beyond hole 11E are trimmed off, ' | :

The left side 12B of friction belt 12 forms & 60-degree angle with
the horizontal, Sloped surface 12B engages with the corner of disk D where
disk D's upper surface Du and edge De meet. The force of a sbring 127
(Fig. 2) presses disk D toward lower surface 11D of guide groove 11C,
The smaller the incline angle of sloped surface 12B is, the stronger will be
the pressure pushing the disk towaed lower surface 11D, However, if the
angle is too small, the force of spring 127 will cause the disk to become
wedged between sloped surface 12B and lower surface 11D, interfering
with smooth disk transfer. Tests performed by the applicant indicated that
an incline angle of 45 degrees to 75 degrees are most desirable for sloped
surface 128, with an angle of approximately 60 degrees being optimal. The
pressure from sloped surface 12B results in disk D coming into flat contact
with lower surface 11D of groove 11C in the zone Al indicated by
hatching, which extends along the front/rear direction of the disk. Because
the disk is in firm contact with surface 11D along an extended portion of
the side of its edge, a substantial degree of pitch stability of disk D is
obtained (“pitch” being defined relative to the direction of disk transport

> ————ty oy ———. o



mechani sm during the disk-receiving state. Fig. 54 is a
of the disk insertion error prevention nmechani sm during
‘st at e. 9 Fig. 55 is a top-view of the disk insertion
- mechanismwhile the | oading plates are opening. Fig. 56

schemati c side-vi ew
t he di sk-receiving
error preventing

is a schematic

- side-view of the disk insertion error preventing mechanismwhile the

| oading plates are opening. Fig. 57 is a schematic side-view of the disk
insertion error -preventing nechanismin the eject state. Fig. 58 is-a
timng chart showi ng the states of the zt her mechani sns that operate in
conjunction wth | oading plates 81L, 81 :

from the insertion aperture toward the rear of the device). Pitch
shaking/vibration/tilting are thus s'ubstantially eliminated so the disk D
remains in a horizontal alignment regardless of external vibration,

Referring now to Fig. 13, when no disk is supported between drive-
side and fixed-side disk guide 1002 and 1003, the force of spring 127
pulls support pins 17A and 17B together until they rest against the ends of'
guide grooves BOA and 80B, respectively. This places disk transfer
mechanism 1001 in a disk recciving position (POS, 1), In the disk
receiving position, loading plates 81L and 81R, attached to support pins
17A and 17B, respectively, are located at specified positions. The specified
positions are such that the distance W1 between timing belt 14 and friction
belt 12, which are supported by loading plates 81L and 81R, is 112mm,
which {s narrower than a disk with a diameter of 120mm. In disk transfer
mechanism 1001, the position to which the disk can be transferred in the -
¢ject direction is determined by this minimum distance. The natrower the
minimum distance, the further out the disk can be ejected from the disk
insertion opening. However, if the minimum distance is made too narrow
than necessary, disk insertion requires excessive force to be applied so that
disk insertion is difficult or at least imparts an unnatural feel to the user.
Referring to Fig. 18, this embodiment sets minimum distance W1 to
112mm, which is precisely what is required to cause disk D to move far
enough out that spindle hole Ds of disk D projects beyond front plate 1.
This allows the user to grasp disk D by placing a finger in the spindle hole
Ds and the thumb at edge De of disk D.

When disk D is inserted into the device via disk insertion opening
la, edge De of the disk first engages with pulley wrap portion 14C of
timing belt 14 and guide 11E. As described above, guide 11E is of a resin



Fig, 59 is a timng chart show ng the states of the other mechani sns that
operate in conjunction with sliding plate 75. Fig. 60 Is a bl ock di agram of
sa drive control circuit. Fig. 61 is a flowhart of the main routine of
systemcontroller. Fig. 62 is a flowhart of JOB LOAD. Fig. 63 is a
fl-owchart of JOB EJECT. Fig. 64 is a flowhart of JOB EJECT. Fig. 65 is a
flowhart of JOB EJECT. Fig. 66 is a flowhart of JOB EJECT. Fig. 67 is a
flowchart of JOB EJECT. Fig. 68 is a flowhart of JOB EJECT. Fig. 69 is a
flowchart of JOB EJECT. Fig. 70 is a f* wchart of JOB STOCK. Fig. 71 is a
flowchart of JOB STOCK. Fig. 72 is a sfde-view of the drive-side disk

gui dé'_ R material having a low friction coefficlent. Thus, disk edge De slides

against it when the disk D is inserted, providing for smooth movement,
The presence of guide 11E prevents friction with timing belt 14 when a
disk {5 inserted, thus preventing damage to the timing belt 14, When a disk
is at the insertion position, loading plates §1L, 81R are forced apart
against the force of spring 127. Referring to Fig. 14, when disk D reaches
the position indicated by PO, a distance W2 between the belts is 114mm,
disk loading is begun, _

To pull disk D insids the device, disk transfer mechanism 100
revolves timing belt 14 counterclockwise, Unless disk D is inserted a
sufficient distance, however, disk edge De will slip and disk D will not be
drawn in, This would require the user to push the disk in. In geneinl, the
user will insert disk D into the device. by supporting disk spindle hole Ds
and disk edge Do with the forefinger and the thumb of the right hand, The'
right hand holding disk D naturally tends to turn clockwise as the
forefinger releases disk D and the thumb follows the left side edge De of
digk De into the disk player, pushing gently with the thumb. Once disk
transfer mechanism 1001 begins active transport, the sensation felt by a
right handed user is quite natural as the disk is pulled away from the
ﬂiuinb, because the disk D rotates in a clockwise direction as it is
transported {n. . |

Once disk transfer mechanism 1001 has moved disk D sufficiently
inside to support disk D between timing belt 14 and friction belt 12, disk
D is thereafter reliably moved within the device of the invention
independently of the user. can be transferred in a stable manner, Referring
to Flg. 15, by driving timing belt 14 in a counter-clockwise direction, disk
D is moved to a stock po;;ition (P3) in stocker 1011 after passing a



Fig.. 73 is a flowhart of an alternative version of JOB EJECT. EJECT. 10
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS I n a preferred enbodi ment
‘of- the invention, four CD-ROVWs are stored within a main chassis which al so
houses a CD- ROM changer for sel ective playback of the stored disks. The
~entire device confornms to standard di mensions for conputer peripherals wth
'a 5-1/4 inch half-height formfactor. Referring to Fig. 1, a housing 1000
of a disk player conforns to standard di mensi ons for conputer peripherals
having a 5-1/4 inch hal f- height forn1&actor. Housi ng 1000 has outer

di mensi ons, 41.5 nmm hei ght x

playback position (P2). Referring to Fig. 18, by driving timing belt 14
clockwise, disk transfer mechanism 1001 brings disk D from stock
position (P3), past the playback position (P2), to an e¢ject position (P4) ar
which disk D can be removed by the user. As the eject position (P4) is
-approached, disk transfer mechanism 1001 is not halted until spindle hole
Ds of the disk is beyond front panel 1, allowing the user to insart a
forefinger into spindle hole Ds to remove disk D. At the eject position,
(P4) the distance W1 between belt 14 and belt 12 is the same distance
(112mm) as the disk recciving state described above. |

Loading Plate Opening/Closing Mechanism

Referring again to Fig. 7, drive motor 250 of loading plate
opening/closing mechanism 1004 is also used to drive timing pulley 15,
which drives timing belt 12 to move disk D. A rack release plate 134 is
siidnbly connected to chassis 90, so that it can move to the left and right
of main chassis 90, guided on pins 135 inserted in grooves 90H in the
front of main chassis 90. A bend 134B on the right end of rack release
plate. 134, is engageable with a bend 75E in a sliding plate 75 (described
later). A T-shaped rack release lever 130 rotates on a shaft 133 projecting
from an upper surface of a motor bracket 180. A spring 138 urges rack
release lever 140 in a clockwiso direction, An arm 130B of lever 130
passes through an opening 87C in a rack member 87 to insert in & groove
134A 6f plate 134, Lever 130 rotates counterclockwise in response to a
movement of plate 134 the right of the device.

Projections 87A, on the lower end of rack member 87, insert into a
hole (hidden in the drawing) in main chassis 90 such that rack member 87



146 s)mwi dth x 209 mm depth The di sk player includes a di sk changer that
stores four Cds for selective playback. Housing 1000 is general ly box-
Shaped with four sides, a | ower panel, and a top cover 3. A |oading chassis
- 80 is attached to integral nounting brackets of two sides of nmain chassis
90 between top cover 3 and the | ower panel of main chassis 90. Top cover 3
may be omitted when the disk player is nmounted on a front panel of a
conputer (not shown in the drawings). A front panel 1 is attached to a
front one of the four sides of main chggsis 90. Front panel 1 has an
“insertion aperture 1A for receiving and ejecting disks. Insertion aperture

1A i d t it d Th f ti
apeture 1a i PR & ARG R ieot A BAERID B AERe: 8 oBanel 5 when
di sks are i nfRkimemb&adgy wmmeabwqu@g@u ms@eeirfgga AY fdhRmeCf di sks are

prevented from contacting front panel | 1 m hati 3 pet entrral cause of
damage to di BRERYdLY bekgveendwior other genes iiamaudIlSB formed in t1ming pulley

15. A bend 87B projecting from rack member 87 is pivorably connected to
arm 130A of lsver 130 by a plate 131 and spring 132 connected in series

- between bend 87B and arm 130A. When levér 130 rotates in & countet-
clockwise direction, rack member 87 tilts toward the rear of the device
causing rack 87D to approach and engage geér'lsc.

Referring momentarily to Fig. 59, loading plate opening/elosing
mechanism 1005, rack member 87 are controlied so that rack 87D engages
(ON) and disengages (OFF) gear 15C in response to the position of sliding
plate 75 (to be described later). That is, rack member 87 is controlled as a
function of the position of sliding plate 75, and engages timing pulley 15
only when sliding plate 75 reaches a position intermediate between
position UP-1 and position UP-2 as shown in fig. 59.

Referring now also to Figs. 19 - 22, as sliding plate 75 moves from
position DOWN-2 and position UP-1, bend 75E of plate 75 approaches,
‘but does not yet engage bend 134B of plate 134. Therefore, during this

 time, the pressure from spring 138 keeps plate 134 positioned to the left of
chassis 90, held there by lever 130, Thus, plate 134 rests in position with
pins 135 resting at the left-most ends of guide grooves 90H, With plate
134 in this position, rack member 87 is disengaged from gear 15C

because, rack release plate 130 is rotated to its clockwise position so that it
quhes rack member 87 away from gear 15C via plate 131 and spring 132.
Once sliding plate 75 moves beyond position UP-1 to position UP-2, bend
75E engages bend 134B, moving and plate 134 to the right of the device.
This puéhes arm 130B, rotating rack release plate 130 counter-clockwise in



Referring to Figs. 2-4, a disk transfer nechani sm 1001 includes a
drive-side disk guide 1002, slidably nounted on a |ower side of |oading
‘chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
- slidably mounted on the | ower side of |oading chassis 80 toward a right

- si de of housing 1000. L-shaped |oading plates 81L and 81R hang on support
pins 17A and 17B attached to their upper surfaces, respectively. Support
pins 17A and 17B pass .trough respective transverse gui de grooves 80A and
80B in | oading chassis 80. Rings 21A and 21B, at ends of support pins 17A
and 17B, respectively, prevent support “pins 17A and.17B friom sl i ppi ng out

of gui de grooves_80A a&::lq 0B. égi xed and drive- side disk guides 1003 and

1002 attach ©BPSILOm e plspring B38, pubingen plate 13lcagdbapring132 t her eby

perm tting TG ARK MEhl& 87 8- bihS Kok 8 AF Towi8and into engagement
with, gear 15C as shown in Fig, 22, |
Referring also to Fig. 23, when sliding plate 75 is in position UP-2
- and timing pulley 15 is rotated, gear 15C, in engagement with rack 87D,
moves along rack 87D moving timing gear 15 to the left, This causes
loading plates 811, 81R to move between an open position POS, 3 as
shown in Fig. 17, and disk receiving position POS. 1, shown in Fig.13.
The positions of loading plates 81L, BIR are detected using the
changes in the state of signal TN and by counting and cumulating pulses
in signal T PULSE. Referring to Fig. 58, open position POS, 3 is
detected by counting 10 pulses of signal L, PULSE after signal TN
changes to "L" when loading plates 81L, 8IR are separated. Position POS.
2 corresponds to the separation distance at which disk D is supported and -
is detected by counting 3 pulses of signal L. PULSE after signal TN
changes to “H", beginning from POS.3. Disk receiving position POS 1 is
detected by.counting 16 pulses of signal L, PULSE following a change
of signal TN from "L" to “H", as loading plates 81L, 81R converge.

Optical Mechanism

Referring to Fig. 9, an optical mechanism 1006 includes a chassis
30, a turntable 102, an optical pickup 2, an optical pickup transfer
mechanism 53. Disk D is mounted on turntable 102 and rotated as optical
playback of disk D is performed, In optical mechanism 1006, turntable 102
is affixed to a rotating shaft of main motor 33A. Referring to Fig. 37, its
lower surface is affixed to gear 37. Gear 37 is connected to gear 36 of



and ¥002, nove transversely on the bottom of |oading chassis 80. Cuide
rollers 19A and 19B, rotatably nounted on upper surfaces of |oading plates
81L and 81R, travel in guide grooves BOA, SOB in | oading chassis 80. Cuide
rollers 19A, 19B fit closely within guide grooves BOA, 80B. Thus, guide
rollers 19A and 19B insure .accurate alignnment of |oading plates 81L and 81R
t hroughout their respective ranges of novenent Support pins 17A are shorter
t han support pins 17B so that |oading plate SIRis guided at a position
closer to | oading chassis 80 than | oading plate 81L, permtting |l oading
pl ates 81L and 81R to overl ap. Respectﬂ@e opposi ng sides of |oading plates
810L and 810R A pinion gear 85, which

r8(1)'lt_ a? 22 gﬁRt E@%ﬁﬁ%ﬁ%?}’:‘? ngg%k » Wiighyispptatably suppated omgbageis 30. tAs r acks
Fotatas in a d e bl 1000 Rkl by HDES 3R B650R oS o cqual
di stance in togethepposite direction of |oading plate 81L. A spring 127
strung between a . . _

Main motor 33A and auxiliary motor 33B are both employed to
drive turntable 102 during playback and to drive optical pickup 2 and
turntable 102 during accessing and start-up operations described further
below. Two motors are used because their operational combination
provides certain benefits. During disk playback, motor 33A and auxiliary
motor 33B are supplied with drive voltage at & ratlo of approximately 7:3
so that auxiliary motor 33B acts as a load on main motor 33A. The load of
auxiliaty motor 33B climinates backlash between meshed gears 35.37,
minimizing vibration of turntable 102, Adventageously, because auxiliary
motor 33B is partially driven by msin motor 334, a back-emf generated
auxiliary motor 33B reduces the fotal current flow to the two motors.
Therefore, the load of suxiliary motor 33B is, to a first-order
approximation, non-dissipative. Further details of the motor drive circuit
can be found in the present applicant’s Japanese Patent Application Serial
Numbet 6-340510 (filed December 28, 1994),

A centering spindle 101 projects from a top surface of turntable
102 to align and center disk D with turntable 102, A magnet 105 is affixed
inside centeting spindle 101. Magnet 105 attract a clamper 1009 to clamp
disk D as described below. Guide rods 31, 38, which affixed to chassis 30,
movably guide optical pickup 2 along a path inclined at angle of 25
degrees relative to the front end of main chassis 90. Optical pickup 2 is
moved along a radius of disk D by transfer mechanism 53 which includes
a feed motor 34, deceleration gears 51, 52; 54, and a rack 50. Optical ~



ring. 218 on an upper portion of support pin 17B of |oading plate 81L and

12 pin 21C on an upper surface of |oading chassis 80, urges |oading plates
‘81L and 81R toward each other. A bent portion of |oading plate 81L forns an
integral shutter piece 811 in |oading plate 81L toward the front of housing
1000. Shutter piece 811 interrupts a |ight beam generated and detected, by
I an optical sensor 236 on the front end of |oading chassis 80. D sks are
supported between fixed and drive-side disk guides 1003 and 1002. Thus, the
mut ual spaci ng of fixed and drive-side gisk gui des 1003 and 1002 indicates
whet her there is a di sk sypported betmg them Optical sensor 236 is

posi ti oned sg.t Bat o3dle A4 ieREP B SN B35, Sorestia 1§ g3uPRLr t ed

bet ween ti m ng and
.. This allows the displacement of optical pickup to be detected.

Support of the optical mechanism

Referring to Figs. 9, and 24-27 lower dampers 41, fitted into
attachment holes 30S on chassis 30, 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 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,

Damper Lock Mechanism

Still referring to Figs. 9, and 24-27, a damper lock mechanism
1007, selectively locks optical mechanism 1006 on chassis 30 to & base 40
from which optical mechanism 1006 is otherwise vibrationally isolated.
Damper lock mechanism 1007 includes a Y-shaped lock plate 64 with pins
64C projecting from its lower surface. Pins 64C fit into guide grooves 40D
on base 40, permitting lock plate 64 to move over a limited range and
direction defined by guide grooves 40D, A J-shaped lock plate 65 also has
a pin 65B, projecting from its lower surface, that fits into a guide groove
40F on base 40, permitting lock plate 65 to move along a limited path
defined by guide groove 40E. Engagement tips 64A and 64B of lock plate
64 pass through holes 40A and 40B, located on a right side of base 40,
and insert into holes 30A and 30B, respectively, located oﬁ a right side of
chassis 30. Engagement tip 65A of lock plate 65 passes through a hole



friction belts 14 and 12. Referring also to Fig. 58, a signal which Is
out put by optical sensor 236. goes high.(H) when a 120mm disk is inserted
‘separating between timng and friction belts 14 and 12 causing themto
separate a distance in the range 114nm 122mm Thus, signal IN indicates
the presence of a disk. Referring to Figs. 3 and 5, drive-side disk guide
1002 i ncludes an upper disk 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', whichguides the edge of the inserted disk
on the left side of housing 1000. A sloped’ surface 9A, with a slope of 45

degr ees, rurmdmteuushaqbﬁmderbﬁbdsewgid; ?ﬁf l%Dfdc jofe guide 9. A

. projection 9B,. on a bottom end of engages the upper
surface of t339Cilssnoteddgjble mEiBoBdmts:uvﬂstb&eslmBigs. 24:Bﬁ).nghichng| tudinally on a

that  of -l opbinte 5 bels SRR 30, TOEHER o pRRGs of ests e Lofl s T Dped
surface 10A plates 64 and 65 are interconnected by connecting plate 66, which rotates
on a shaft 67 projecting upwardly from base 40. A conmpression spring 68
is inserted between base 40 and lock plate 64, urging lock plate 64 toward
the right side of base 40. Thus, lock plates 64 and 65 move in opposite
directions against, and with, the force of compression spring 68. A notch
66A on en end of connecting plate 66 passes though an opening 40F in
base 40. A sliding plate 75 (described later) has an édge 75B" on a bend
75B (See Fig. 10) which is engaged by notch 66A to control the angular
position of conneetmg plate 66.

As visible in Fig 9, holes 30A - 30C are have curved upper and
lower edges, Also apparent from Fig, 9 is that engagement tips 64A, 64B -
and 65A are pointed with a portion at the base of each point that is larger
than holes 30A - 30C, If, when engagement tips 64A, 64B, and 65A of
lock plate 64 and lock plate 65 pass through holes 40A, 40B, and 40C and
insert into holes 30A, 30B, and 30C engagement tips 64A, 64B, and 65A
are positioned slightly out of alignment with holes 30A - 30C, the shape |
of holes 30A - 30C will tend to force engagement tips 64A, 64B, 65A to
the center. In addition, by arranging for an upper horizontal edge of each
hole 40A, 40B, 40C to be vertically aligned with respect to a respective
one of engegement u'pk 64A, 64B, and 65A and e respective one of holes
BOA, 30B, and 30C such that the flat of the base of each of engagement
tips 64A, 64B, and 65A is pressed against the horizontal edge of the
respective one of each hole 404, 40B, and 40C base 40 is also firmly
aligned with respect to chassis 30, Not only does this arrangement secure a



engages a | ower surface of the disk edge. A gap of 1.5 mmw dth (Hl),

bet ween projection 9B and projection 10B, is slightly w der than the

-t hi ckness of a disk (1.2 nm so tat the disk edge is guided precisely.
Referring no also to Fig. 72, projections 9B and 10B engage wi th upper and
| ower sides Du, Dl of the disk at a portion A2 (indicated by hatching),
which is outside of the data recording radius of the disk. This prevents
read errors even if there is appreciable abrasion of this region of the

di sk caused by rubbi ng agai nst projecti2§ns 9B and 10B. A tining pulley 15
rotates on a shaft 16 on a forward end of upper disk guide 9. Shaft 16

proj ects thr pogitivé hertioﬁl/\ﬁésiﬁm bfdee Ghs vithaespitcto @idhdle 30, b@agid6f shaft 6

projects upwardly fromthe upper ;gr ace of lower disk guide 10 at its rear
end. Anot her the ¢HrNed Bhanecdf the edge 0f shepporresponding one of holes 30A - 30C, |

each tip is also hotizontally aligned within the corresponding one of holes
30A - 30C. The horizontal alignment of engagement tips 64A, 648, and
65A serves to horizontally align chassis 30 and base 40 because the
hotizontal width of holes 40A, 40B, 40C is nearly the same as the width
of the base of the respective one of engagement tips 64A, 64B, and 65A .
which insures they are precisely aligned in the holes 40A, 40B, 40C.
Referring now also to Fig. 59, damper lock mechanism 1007 is

“locked and unlocked in response to the position of sliding plate 75. An
edge 75B"' of sliding plate 75 is at a substantial distance from a notch
66A of connecting 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 UP-1, lock plates 64 and 65 are urged toward the -
right side of housing 1000 by the force of compression spring 68 forcing
engagement tips 64A, 64B, and 65A into holes 30A - 30C of chassis 30,
This causes optical mechanism 1006, on chassis 30, to be locked to base
40, When sliding plate 75 is moved from position UP-1 to position UP-2,
edge 75B" engages notch 66A turning connecting plate 66
counterclockwise against the force of compression spring 68. Lock plate
64 is thereby 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 uppet
dampers 44.



shaft 6. Atimng belt 14 is stretched between timng pulleys 15 and 7 to
forma loop with a long axis of the |oop being parallel to a direction of

transport of disk 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, also 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

~pulleys 15 and 7. Timng belt 12,\Mﬂc¥Fengages the right-side of the disk
edge urges the left side of the di sk edge agai nst a surface 14A of- tim ng

belt 14. ThiEWLM;ﬂig?ﬁgphﬁ}ﬁ;thn%”ﬁause flexible timng belt 14 to

bow, forcing 0 one mng belt 14 bowed under this |ateral
force, this would tend to cause disk Dto follow a non-strai ght course

“toward the rear of the device singg friction helt 12 js supported flat. ”
Di sk transfer di sRﬁéﬁB‘i"ﬁ?&&-éBnﬂ meghsxipny 4 &&Tmﬁwﬂ_’am%f timng

pul ey 15, T}y 'i'ﬁsésrhﬂej_o%ers optical mechanism 1006 between an up position

~ for playing back a disk D (see Fig. 41) and a down position where the
optical mechanism is recessed below the disk when the disk D in the

. playback position (see Fig. 39). Lift mechanism 1008 moves sliding plate
75, which is slidably connected to main chassis 90, in left and right
directions. Sliding plate 75 is guided in its movement by slots 75H on the -
bottom of sliding plate 75 which are located by shafts 136A=136C
threaded into chassis 90. Drive motor 251 is affixed chassis 90 with a
bracket 181. A worm gear 254 is pross-fitted to rotating shaft 251A of
drive motor 251, Gear member 184 is rotatably supported by shaft 92, and

. & gear 184A. on the upper portion of gear member 184 engages with worm-
gear 254, A gear 184B on the lower portion of gear member 184 drives
gears 71-74, rotatably supported by chassis 90. Gear 74A, on the lower
surface of gear 74, engages with rack 75F of the sliding plate causing
sliding plate 75 to move horizontally,

Base 40, which elastically supports optical mechanism 1006, is
guided, so that it can move up and down, by guide shafts 137A, 137B,
affixed to chassis 90. Base 40 is supported on pins 45A and 45B,
projecting horizontally from base 40, and 47, projecting horizontally from
a bend 75C in sliding plate 75, which ride in guide grooves 75A°, 75B’
(cuf into bends 75A and 735B on sliding plate 75) and 48* in a steel guide
plate 48 attached to base 40,

Guide grooves 75A', 75B’, and 48" have two plateaus and a ramp
iﬁ thefr shapes such that when sliding plate 75 moves horizontally from



12 so this effect can lead to errors or, at |east, conplicate displacenent
measurenment. =~ 14 Referring nonentarily to Pig. 72, |ower disk guide 10
*has a regulating wall 10D that slides against tooth surface 14B of timng
belt 14. This prevents timng belt 14 fromflexing inward when disk Dis
supported by it. A netal plate 8 is positioned between di sk guide 9 and

di sk guide 10 to reinforce disk guides 9 and 10, which are of resin. D sk
protection sheets 23 are attached to the top and bottom surfaces of the
rear side of disk guides 9, 10 in ord to prevent damage to disks within a
stocker 1011 which are close to disk ides 9, 10. Referring nowto Fig. 7,

a | oading pltﬁ‘et feff R)%{']s{r ltﬁ’es ?igﬂf %*A?c“h& nl?litially stays in & lowered position until
a certain point in the movement of sliding plate 75 where it begins to be

_ lifted and then remains at an upper position for a further interval of
movement of sliding plate 75. Guide plate 48 is disposed toward base 40.

Referring to Figs. 28-35 the lifting of base 40 by sliding plate 75 is

explained in further detail below. The raising and lowering of base 40 is
described with reference to the raising and lowering of pins 45A and 45B
by way of guide grooves 75A' and 75B’. However, the discussion also

_applies to pin 47 and guide groove 48" although guide groove 48" is lifted
by pin 47 rathér than the other way around as with phﬁ 45A and 45B and
guide grooves 75A’ and 75B'. Pins 45A and 45B of base 40 are guided by
horizontal portions G1 of lower guide grooves 75A° and 758’ during the
movement of sliding plate 75 between position DOWN-Z (see Fig. 28, Fig,
29) and position DOWN-1 (see Fig. 30, Fig. 31). Base 40, i.e. optical
mechanism 1006, remains in the down position (see Fig. 39), where it is
recessed below disk D in the playback position. When sliding plate 75
moves between position DOWN-1 and position UP-1 (see Fig. 32, Fig.
33), a sloping portion G2 of the guide groove guides pins 45A and 45B,
and serves to move optical mechanism 1006 vertically. When the sliding
plate moves between position UP-1 and position UP-2 (Fig. 34, Fig. 35),
horizontal portion G3 of the upper guide groove guides pins 45A and 45B,
and the optical mechanism remeain in the up position (Fig. 41) for disk
playback. Referring fo Fig. 41, in the up position optical mechanism 1006
is at the same height as the lower surface of disk D in the playback
position on the upper surface of turntable 102. Thus, the disk does not
have to be lifted up as in a tray-type disk player. In order to detect
the positibn of sliding plate 75, a shutter member 58 is affixed to the



1004, includes a nmotor 250 fixedly attached to main chassis 90 on a bracket
180. A wrmgear 253 is press-fitted to a rotating shaft of drive notor
’250. A gear nmenber 63 rotates on shaft 91 attached to rmain chassis 90. Gear
63A on a | ower portion of gear nenber 63, engages worm gear 253. Plate 86A
is fixed to a shaft 88 which fits in.a center hole 91A of shaft 91,
allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably -
i nterconnecting plates 86A and 86B. Timng pulley 15 rotates on shaft 16
protruding froma distal end of plate 46B. An internedi ate gear 82C,
rotating at a mddl e of plate 86A, neshes with both gear 63C, on an upper

: : 8 _ by : ¢
portion of Ggmer mroﬁ&% B %gqr“ Rﬁmibﬂﬁ@@’“fgﬁ@ﬁ%@@% ;b tation o
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pi vot P.PULSE is set so that onc pulse Indicates approximately 0.231mm of
' motion by sliding plate 75, A shutter piece 75G is formed by a bend on
sliding plate 75, and optical sensor 237 on chassis 90 detects the shutter
piece 75G is to indicate a reference point. Sensor 237 generates a sliding
plate reference position signel (F. REF), Referting to Fig. 59, when
sliding plate 75 moves slightly upward from position DOWN-I, the signal |
| changes to "L", |
Thus the positions of sliding plate 75 arc detected by counting the
number of pulses in signal P, PULSE after the change in state of signal
P REF. Referring to Fig. 59, position DOWN-1 is detected by moeving
sliding plate 75 in the DOWN direction, until signal ¥, REF changes to -
"H", then counting three pulses in signal P. PULSE. Position DOWN-2
is deteoted in a similar fashion, except that 20 pulses are counted. Position
UP-1 is detected by moving sliding plate 75 in the UP direction, changing
signal P.REF to "L" then counting 27 imlses from signal P. PUL SE.
Position UP-2 is detected in a similar fashion, except that 45 pulses are
counted.

Clamper

Referring again to Fig. 2 and also to Fig, 37, a clamper 1009
clamps disk D to a turntable 102. Clamper 1009 includes a clamper base
100, & magnetic plats 111, a clamp top 115, and a clamp sheet 103, A
magnetic plate 111 (eg., of iron) is attached to a bottom surface of clamper

-



responsi vely the -position of timng pulley 15 as timng pulley 15 noves
transversely with drive-side disk guide 1002. Thus, the rotation of notor
250 is transmitted to timng pulley 15 by an extensible transm ssion

wi t hout 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 notor and transm ssion, the

mass and wei ght of the drive nechanismtravelling wt

| oadi ng plate 81L is

m ni m'zed, nmaking it possible to use a%é(\eaker spring 127 to urge | oading
S

pl ates 81L and 81R nedi ally together.

k insertion is thereby nade easier

and nore responsixe. | n addition he pressure | Qad on timng _belt 14 and
friction bel$8 30?5&@8&3&&&“@8% ﬂgél‘mst&%%ie 21@22 8@%3&%&% 6 a bend in a
bracket 180Aucpresesduethane is adhesively attached to a disk engagement surface

of clamper to prevent damage to the top surface of disk D.

Clamper Support Mechanism

Referring to Figs. 2 and 36-44, & clamp support 115 has a flange
115A top and a shaft 115B which passes through an opening 80G in
loading chassis 80. Flange 115A tapets at its perimeter, Shaft 115B is
insertably fixed to clamper base 100. A clamping sheet of compressed

 urethane i3 adhesively bonded to the outer perimeter of the bottom surface

of clamper base 100 to protect disk surfaces from damage. Turntable 102 -
has a magnet 105 which is positioned to attract ferromagnetic plate 111,
A clamper support mechanism 1010 holds clamper 1009 slightly
(0.3 ram) sbove disk D when disk D is in the playback position.
Respective pins 78, 78, projecting upwardly from the upper surface of
loading plates 81L and 81R, pass through guide groove 80D of loading
chassis 80 and insert into guide grooves 77B and 77B of clamper holder
77L, 77R. Respective projections 77C, 77C, projecting downwardly from
clamper holders 77L, 77R, pass through, and are guided by, tespective
guide grooves 80E, 80E of loading chassis 80, Thus, clamper holders 77L,
77R are free to move left and right with respect 1o loading chassis 80,
Clamper holders 77L, 77R have respective supports 77A, 77A on
respective ends which face each ather. Supports 77A, 77A are shaped to
clamp and support flange 115A of clamper 1009 when supports 77A, 77A
are Brought together, Support 77A has a V-shaped cross section. A spring
128 urges clamper holders 77L and 77R together to snugly embrace flange



to hracket 180. A shutter wheel 63B on the upper portion of gear nenber 63
periodically interrupts a |light beam detected by optical sensor 232 as gear
*menber 63 rotates. Optical sensor 232 generates a | oading pul se signal,

. signal L.PULSE. Because bowi ng of the timng belt 14 is prevented as

- discussed above, rotation of shutter wheel 63B is correlated in a

- predeterm ned way wth novenent of disk D.- Therefore, signal L. PUL SE can
serve as an indication of disk novenent. During disk transfer, one pulse in
signal L. PULSE indicates a novenent op 0.5 mmof the disk In the present
enbodi mrent. The same signal L. PULSE a go I ndi cates the distance noved by

oper at Pon, -onbo it 135 AT0B K Me T st T TR R R o 0. 314°
Referring tOpEsmm vhen Guppeits3774, 77X e Bichghiog Bthexu"ﬂﬂlsl Ports®i nly of

resin wwth a_low. coefficient of friction as for di sk gw 9 and 10. A

gui'de groove?iA, 7%&¢@MW%&#M¢@S%ROM®$M kriepingi ¢Jamperi de edge
1009 at 0.3 mm above disk D.

- 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 8IR are moved between a disk
receiving position (shown in Figs. 36 and 37) and disk support position in
which disk D is supported between timing belt 12 and friction belt 14
(shown in Figs. 38, 39 and 40, 41 - Figs. 38, 39 and 40, 41 differ only in
that position of the disk in the horizontal direction.), pins 78, 78, on
loading plates 81L and BIR, travel in guide grooves 77B, 77B of clamper
holders 771, 77R without affecting clamper holdetsi77L and 77R. The
force of spring 128 brings clamper holders 77L, 77R together causing
supports 77A, 77A to hold clamper 1009 0.3 mm above disk D when disk
D is in the playback position. )

~ Referring now also to Figs. 42-43, optical mechanism 1006 is
"raised to the up position. Next, loading plates 81L and 81R are separated
(an open position, shown in Figs. 42 and 43). In the open position,
respective pins 78, 78 on loading plates 81L and 8IR 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



of disk DIs held in and supported in guide groove 11'. QGuide groove 11
has sl oped surfaces 11A and 11B that run into a square-shaped groove 11C,
*into which disk Dfits. A tapered disk guide 11E is held in groove 11C.

16 The gap defined by groove 11Cis 1.5 nmw de, which is substantially

wi der than the thickness of the disk, as is the case for guide groove 9'.
Friction belt 12, is of a material with a high coefficient of friction,
such as resilient plastic or rubber. Friction belt 12 is fixedly attached
to disk guide 11 to prevent any slippagg¢ of the friction belt 12. In the
present enbodinent, a plurality of integral whiskers 12A with stoppers 12C

ol e 11E onCAremeA 0% 14 Tflp pbiiShs Matifie, 1000 fo Seail & gl 20 ot ™

guide 11. Af 105, and rests on centering cone 101 of turntable 102, as shown in Fig, 44.
Stacker

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 & case lining to protect
floppy disks, are adhesively honded to top and bottom surfaces of stocker
plates 152A-152D and top plate 151, Sheets 153 are folded and wrapped
around forward ends of stocker plates 152A-152D and top plate 151.
Stocker 1011 removably supports a total of four disks (not shown in the
drawing) at a pitch of '3 mm between top plate 151 and stocker plate
152D. A first stored disk is inserted between top plate 151 and stocker
plate 152A. A second stored disk is stored between stocker plates 152A
and 152B. A third stored disk is stored between stocker plates 152B and -
152C. A fourth stored disk is stored between stocker plates 152C and
152D, Sheets 153 provide cushioning and low frictional drag, and thereby
serve to protect disks D during insertion into the spaces between stocker
plates 152A-D. The spacing between adjacent ones of stocker plates 152A-
15D is slightly wider, but substantially the same size as disk D. Each of
stocker plates 152A-D has a width, perpendicular to the path of insertion
disk D follows moving into and out of stocker 1011, that is smaller than
the diameter of disk d. This insures that timing belt 14 and friction belt 12

"can engage opposite edges of disk d at all times'moving into and out of
the stocker 1011,



friction belt 12 is attached, portions of whiskers 12A that project well
beyond hole 11E are trimred off. The left side 12B of friction belt 12
*forms a 60-degree angle with the horizontal. Sloped surface 12B engages
~with the corner of disk D where disk D s upper surface Du and edge De neet.
i The force of a spring 127 (Fig. 2) presses disk D toward | ower surface 11D
- of guide groove 11C. The snaller the incline angle of sloped surface 12B
is, the stronger will be the pressure pushing the disk toward | ower surface
11D. However, if the angle is too smallyp the force of spring 127 will cause
- the disk to become wedged between sloped surface 12B and | ower surface 11D,

interfering w&&e,swm‘m a}fsngHaﬂ?BﬁJms ests performed by the applicant
e o

~indicated that an incline an egrees to 75 degrees are nost
~desirable for sl oped surface 12B, with an angle of approximtely 60 degrees

com ng I nto fiat SU By 8 LD, LSt BTt el O one
Al indicat ednfjin chassis 90, is inserted in a bearing 150A to guide stocker 1011 along’
8 vertical path of movement, Nuts 164L, 164R (nut 164L is hidden in the
drawing) engage screws 167L, 167R that rotate on shafis 165L, 165R,
respectively, projecting upwardly from main chassls 90. Thus, rotation of
screws 1671, 167R moves stocker 1011 vertically, A stocker vertical
transfer mechanism 1012, located below stocker 1011, drives scroews 167R,
167L. A motor 252, supported by bracket 182 on main chassis 90, hes a
rotating shaft with a press-fitted worm gchr 62. A gear member 169,
rotatably supported by shaft 170, has & gear 169A, on an upper portion
thereof, that meshes with worm gear 62. A gear 169B on a ldwer portion
of gear member 169 meshes with a gear 167A attached to screw 167L.'
Gear 167A meshes with a gear 168L. Gear 168L meshes with a gear 166
which in turn meshes with a gear 168R. Gear 168R meshes with a gear
167A attached to screw 167R. Clockwise rotation of screws 167R and
167L lowers stocker 1011, and counterclockwise rotation of screws 167R
and 167L raises stocker 1011.

A shutter member 173 rotates on a shaft projecting upwardly from
main 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 173B projects from an edge of shutter member 173 and
slits S1-84 in shutter member 173 divide shutter ﬂx_ember 173 at 90 degree



hat chi ng, which extends along the front/rear direction of the disk. Because
the disk is in firmcontact wth surface 11D al ong an extended porti on. of
‘the side of its edge, a substantial degree of pitch stability of disk Dis
. obtained ("pitch" being defined relative to the direction of disk transport
. 17 fromthe insertion aperture toward the rear of the device). Pitch

- shaking/vibration/tilting are thus substantially eliminated so the disk D
remains in a horizontal alignnent regardl ess of external vibration.
Referring now to Fig. 13, when no diskgss supported between drive- side and
fi xed-side di sk guide 1002 and 1003, the force of spring 127 pulls support

Bon and 8o, RSl BELAR! piddh 1738 A olETE1LRI ML Rheblef o5 Gpucdf O ¢ orooves
sensors 238 and 239, respectively, on a disk lock base 155,
Optical sensor 238 generatos a stocker reference position signal
. (S-KEF), when shutter picce 173B intetrupts 2 light beam generated and
detected by opticel sensor 238. Signal §. REF goes high when stocker
1011 is brought to a posiﬂon above disk holding position POS(1). POS(1)
of stocker 1011 corresponds to an alignment of the disk-holding space
between top plate 151 and stocker plate 152A with a disk transfer position.
Optical sensor 239 generates a stocker position signal (m).

. Each time stocker 1011 passes one of positions POS(1)-POS(4), the signal
goes low (L). Thus, position POS(1) is detected by moving the stocker
downward until signal 5. POS goes 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 éecond, third, or fourth-
changes in signal 5 POS, respectively.

Disk Lock Mechanism

Refetring to Figs. 12 and 45 - 48, 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 Figs, 47 and 48. Upper disk
lock shaft 158 prevents movement of the disks above the disk D being
transported. Figs. 46 and 48 show the stocker in position POS(1), Upper



mechani sm 1001 in a disk receiving position (PGCS. 1). In the disk receiving
position, |oading plates 81L and 81R, attached to support pins 17A and 17B,
“‘respectively, are located at specified positions. The specified positions

- are such that the distance WL between timng belt 14 and friction belt 12,
whi ch are supported by | oading. plates 81L and 81R is 112nm. which is
narrower than a disk wwth a dianeter of 120mm |In disk transfer nechanism
1001, the position to which the disk can be transferred in the eject
direction is determned by this nininughdistance. The narrower the m ni num
di stance, the further out the disk can™be ejected fromthe disk insertion

openi ng. Ho Mt | ol | i rf OW & han
necessary, \(Ij\?}s/s& lP?”%er | gﬁmraég%&eghgﬁggﬁl@ :Egﬂice&l?g sﬁ@d&&b‘ﬂ%d so t hat
di sk I nserti eithirs stdckéri DONIL Alowwr dislekicki shp@r156 peejectirgaipward fre@l to the

user. Referring to Fig. 18, this epbodi nent sets nini numdistance W to
112mm  whi chi® ﬁh@éﬁs@ymwlvsﬁweqdﬂm@dumré@&slecbm b58.0 nove far

enough out that spialh qiskOloBk RatPh 56 rifs Bn BaBCiSsALSY A HhOBLs 2t 1.
155 permitting lower disk lock shaft 156 to move verticaily, Lower disk
lock shaft 156 moves between a lock position and an unlock position, In
the lock position, a tapered upper end of lower disk lock shaft 156 fits into
upper disk Jock shaft 138 (see Fig. 46). 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 shafis 158 and 156 through which
a disk can pass (see Fig: 48). A spring 159 inside lock shaft 156 applies
an upward force on lower disk lock shaft 156, A sheet 157, of compressed .
urethane, is attached to the upper surface of lower disk lock shaft 156 to
help avoid possible disk damage. = :

To relse and lower disk lock shaft 156, disk lock mechanism 1013
includes a lock selease arm 172 rotatably supported by a shaft 183 of disk
lock base 155, Lock release arm 172 hes & pressing portion 172A that -
engages upper surfaces of projections 156A at a base of lower disk lock
ghaft 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 10. 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 plaie 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 96B on a lower surface of relay



Thissallows the user to grasp disk D by placing a finger in the spindle
hole Dierr] and the thunb at edge Dierr] of disk D. Wien disk Dis inserted
into the device via disk insertion opening la, edge [err] of the disk first
engages with pulley wap portion 14C of timng belt 14 and guide 11E. As

- descri bed above, guide 11E is of a resin mat eri al having a low friction
coefficient. Thus, disk edge De slides against it when the disk Dis

i nserted, providing for snmooth novenent. The presence of guide 11E prevents
friction with timng belt 14 when a dhf Is inserted, thus preventing
damage to the timng belt 14. \Wen a k is at the insertion position,

Rer er . § CPIRIQPE QugaERH STk SN BUriatee A, BARInE SUHGES C1-Gdi BREBY by PO,
di stance W dxgkiieiididieplE 75 (Vistolel N Figs. 45, 47, 49, and 51).

Referring now to Figs. 12 and 45-52, lower disk lock shaft 156 is
positioned responsively to tho position of sliding plate 75. When sliding
plate 75 is in a position DOWN-2, engagement portion 96B of relay plate”
96 is engaged with surface C1 of cam surface 75D. In position DOWN-2,
as shown in Fig, 46, lock release arm 172 is rotated to a position in which
it exerts no downward force on lower disk lock shaft 156, Thus, in
position DOWN-2, lower disk lock shaft 156 is seated in ubper disk lock
shaft 158, the lock position, held there by the force of spring 159.

When sliding plato 75 movoes toward the right side of housing 1000
(toward the up position of optical mechanism 1006), engagement portion
96B of relay plate 96 follows sloped surface C2 of cam surface 75D,
moving relay plate 96 toward the front of main chassis 90, As engagement
portion 96B follows sloped surface C2, lock release arm 172 rotates
clockwise under the urging of spring 178, forcing lower disk lock shaft
156 gredually downward. When sliding plate 75 reaches a position
DOWN-1, shown in Fig. 47, engagement portion 96B of relay plate 96
rests on surface C3. Lock release arm 172 halts at the angle shown In Fig.
48, and lower disk lock shaft 156 is held at the unlock position, permitting
disk transfer, | ‘

As sliding plate 75 is translated further to the right side of housing
1000, engagement portion 96B of relay plate 96 is pushed rearward by
inclined surface C4. Lock release arm 172 rotates comterelocMe, and
lower disk lock shaft 156 begins moving upwardly under the urging of
spring 159, When sliding plate 75 reaches a position UP-1, shown in Fig.
49, engagement portion 96B is held by the approximately central area of



di sks 1 oading is begun. To pull disk D inside the device, di sk transfer
mechani sm 100 revol ves timng belt 14 counterclockw se. Unless disk Dis

inserted a sufficient distance, however, disk edge -De will slip and disk D
will not be drawn In. This would require the user to push the disk in. In
general, the user will insert disk Dinto the device by supporting disk

spindl e hole Ds and disk edge Do with the forefinger and the thunb of the
tight hand. The right hand holding disk D naturally tends to turn cl ockw se
as the forefinger rel eases disk D and gﬁe thunmb follows the | eft side edge
De of disk De into the disk player, pulhing gently with the thunb. Once

& 71 ght - nandllaBit AR Co ewRER 1pRer Bk iFe SABEPR Mgt PG | rom the
transported | ene KPS S0 Whefl Ay 8o e ALY poitdn |
ported In. ce disk transfer mechanism as noved di s
suf fi ci‘ent | yUP-2, engagement portion 96B engages with surface C5, which ig aligned
with surface ClI. At this point, as shown in Fig. 51, lower disk lock shaft
156 has reached the lock position again, where it fits into upper disk lock
shaft 158. . |
' A shutter 156B, projecting from lower disk lock shaft 156,
indicates when lower disk lock shaft 156 reaches the lock position. Shutter
156B interrupts a light beam generated and detected by an optical sensor
229, attached to disk lock base 155 when lower disk lock shaft 156 is at
the unlock position, Optical sensor 229 generates a disk lock signal
(D.LOCK), which is high when lower disk lock shaft 156 in the unlock
position. When sliding plate 75 is at position UP-2 or position DOWN.-2,
lower disk lock shaft 156 is at the lock position, as described above.
However, if disk D is not positioned with its center hole aligned with
lower disk lock shaft 156, lower disk lock shaft 156-1s 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 mo"v_e vertically within stocker 1011,
Signal D" LOCK is used to detect such disk-locking errors.

Disk Insertion Error Prevention Mechanism

Referring to Figs, 2-and 53-57, a disk insertion’ error preventing
mechanism 1014 prevenfs errors during insertion of disk D. A shutter 120
rotates on a shaft 129 rotatably supported at either end by bends 80F, 80F



i nside to support disk D between tining belt 14 and friction belt 12, disk
Dis thereafter reliably moved within the device of the invention
independently of the user. can be transferred in a stable manner, R
‘to Fig. 15, by driving tinming belt 14 in a counter clockw se direction,

disk Dis noved to-a stock position (P3)

19 pl ayback

appr oached,
Ds of the di

Referring -

I n stocker 1011 after passing a

position (P2). Referring to Fig. 18, by driving timng belt 14
cl ockwi se, disk transfer nechani sm 1001 brings disk D from stock position
(P3), past the playback position (P2), 440 an eject position (P4) at which
di sk D can be renoved by the user. As e eject position (P4) is

b Bl g ol S "

from an axis of rotation of shutter 120, block insertion aperture 1A on
front panel 1. A pinion gear 1208, subtends a 180 degree aro about the
axis of rotation of shutter 120. Material, such as felt or compressed
urethane, is adhesively bonded to the surface of flaps 120A, 120A to
prevent abrasion of the top surface of disk D, since the top surface of disk
D engages flaps 120A during loading and ejecting’ operations.

A shutter arm 121 rotates on a shaft 122 on the lower surface of

* loading chassis 80. A spring 125 urges shutter arm 121 ina

counterclockwise direction, as viewed from the top. A rack 121A on the
bottom of shutter arm 121 meshes with pinion gear 120B, Tﬁus, shutter
120 opens and closes responsively to the rotation of shutter am 121. A
pin 123, on the upper surface of the loading plate 81L, engages with side
surface 121B of shutter arm 121 responsively to movement of plate 81L. -
Referring now also to Fig, 58, the angle of shutter 120 changes
responsively to the position of loading plate 81L. As loading plates 81L
and 8IR 'are converged from position POS.2 toward disk receiving position
POS.1, pin 123 of loading plate 81L rotates shutter arm 121 elockwise
against. the urging of spring 125. The rotation of shutter arm 121 causes
shutter 120 to rotate toward the outside of the device, moving it to the

open position. This allows a disk to be inserted into insertion aperture 1A. .

The insertion of disk D causes loading plates 81L and 81R to
separate. As loading plate 81L moves to the left side of housing 1000, pin
123 moves awsy from shutter arm 121 permitting spring 125 to rotate

“shutter arm 121 counterclockwise. As shutter arm 121 rotates, flaps 120A

move downwardly until they rest on the top surface of disk D, as shown in
Fig. 64. Pin 123 continues to move away from side surface 121B of



forefinger into spindle hole Ds to renove disk D. At the eject position,
(P4) the distance WL between belt 14 and belt 12 is the sanme distance
(112m) as the di sk receiving state described above. Loading Plate
Openi ng/ A osi ng Mechani sm Referring again to Fig. 7, drive notor 250 of

| oadi ng pl at e openi ng/ cl osi ng mechani sm 1004 |s also used to drive timng
pul l ey 15, which drives timng belt 12 to nove disk D. A rack rel ease plate
. 134 is slidably connected to chassis 90, so that it can nove to the |eft
~and right of main chassis 90, guided og&pins 135 inserted in grooves 90H In
the front of main chassis 90. A bend 18¥B on the right end of rack rel ease

plate. 134, is engageable with a bend 75E ipn.a sliding plate 75 (descrlbed
later). A T- %b&ﬁtﬁ"ean?a@ Omce glisk De‘%’i’“’%g}'r"éﬂ%ﬁ'@!ﬁ fesrmechanism 1888 proj ecti ng

0,20 EPSo gl eTHAEDe 151200 Y % 50 B 55"
t hrough an oimewhich shiiffer mlnhdkrm&buﬁircldwkwmerot a position WiRye

its side surface 121B engages with bend BOF of loading chassis 80, When

shutter 120 s 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

121A is supported by bend 80F, preventing further rotation of shutter 120.

Thus, insertion of another disk is blocked. -

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

Referring now also to Figs. 7, 15, and 17, the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport
within the disk player. The disk transfer position is determined by
counting the number of pulses from the output (signal L. PULSE) of
optical sensor 232 described above. When disk D is inserted and
transported to position P1, flap 120A falls away from the upper surface of
disk D, closing shutter 120. This causes signa! S.CLOSE to go high. The
movement of disk D to play position P2 and stock position P3 are
determined by counting pulses from signal L. PULSE. For play position
P2, six pulses are counted (See Fig. 15). For stock position P3, 160 pulses
are counted (See Fig. 17). Each of the previous two counts are begun after
S.CLOSE goes high (“H").



134A:of plate 134. Lever 130 rotates counterclockw se in response to a
nmovenent of plate 134 the right of the device. Projections 87A, on the
1ower end of rack menber 87, insert into a hole (hidden in the drawing) in
mai n chassis 90 such that rack nenber 87 20 is permtted to tilt about
its ower end. A rack 87D on the upper end of rack nenber 87 is engageabl e
with a géar 15C (see Fig. 23), in timng pulley 15 between two other gears
15A and 15B fornmed in timng pulley 15. A bend 87B projecting fromrack
menber 87 is pivotably connected to arm 130A of |lever 130 by a plate 131
and spring 132 connected in series bet @8en bend 87B and arm 130A. Wen

| ever 130 rotates in a counter- clockw se direction, rack nenber 87 tilts

toward the r &4fveoEontrd Qizowitc

Referring to Fig. 60, a drive control circuit 1015 r’includes a system
controller 300 including ROM, RAM, an interface circuit and other
elements with one or more microprocessors. Controller 300 is connected to
mode keys 301, among them, a E/L key 1 through E/L key 4, which

- causes the device to eject and load disks D stored in positfons 1-4 of the
stocker, respectively. Controller 300 is also connected toa computer 303
via an interface circuit 302. Controller 300 controls mechanism operations
corresponding to mode key entries and commands from computer 303
according to the flowcharts of Figs. 61.71. -

| Controller 300 receives signal T PULSE, signal S.CLOSE and
signal TN, from optical sensors 232, 235 and 236, respectively. Based on
these signals, controller 300 outputs & signal FRONT and a signel REAR -
to confrol motor drive circuit 304, thus controlling the disk transfer
position and the opening and closing position of loading plates 81L and
81R. Motor dtive cirouit 304 is a drlve circuit that generates a prescribed
drive voltage for drive motor 250 in roller drive mechanism 1004 (see Fig,
7). When signal FRONT changes to "H", a drive voltage is output to rotate
a timing pulley 15 clockwise. When signal REAR is "H", a drive voltage
is generated to rotate motor 250 in the opposite direction. When both
signals are "H", the output from motor drive circuit 304 is shorted and an
electromagnetic brake s applied to motor 250. When both signals are "L",
the output is placed in an open state, :

Controller 300 also receives signals P . REF and P, PULSE from
optical sensors 237, 233, respectively, Based on these signals, controller
300 outputs signal P.UP and signal P.DOWN to control the output of



causing rack 87D to approach and engage gear 15C. Referring nonentarily to

Fig. 59, loading plate opening/closing mechani sm 1005, rack nmenber 87 are

controll ed so that rack 87D engages (ON) and di sengages (OFF) gear 15C in
. response to the position of sliding plate 75 (to be described later). That
I's, rack nmenber 87 is controlled as a function of the position of sliding
plate 75, and engages tim'ng pulley 15 only when sliding plate 75 reaches a
position internedi ate between position UP-1 and position UP-2 as shown in
fig. 59. Referring now also to Figs. 120- 22, as sliding plate 75 noves
from position DONW2 and positiqQn UP-1,"bend 75E of plate 75 approaches,

put does ot il SRR e Bk B0 oBISESIAK 93 B 11 S
of chassis 9ﬂnvdﬂeird.ut 365 Dulitd }ﬁéseﬁ@&l dﬁ{?él%ltdﬂeatbfdri]v%”méﬁ%ﬂdf position
with pins 135 resti at the |l e nost ends of g}g de grooves 90H. Wth

pl at e 134 i nliftrimechsnism 1008 (Fige kO)rSMhan sigmaliBUBi is EHYag duive voltageeisr 15C
output to move sliding panel 75 in the up direction (to the right of the
device). When signal P.DOWN. is "H", @ drive voltage is output to move
the panel in the opposite direction. When both siQnals are "H", the output
from motor drive cirouit 305 is shorted and an cleotromagnotic brake is
applied to motor 251. When both signals are "L", the output is placed in
an open state,

Controller 300 also receives signal S . REF, signal S _5_ § and
signal D, LOCK, from optical sensors 238, 239 and 229, respectively.
Based on these signals, controller 300 outputs signal ST,UP and signal
ST.DOWN, which control the output from motor drive circuit 306, which
moves stocker 1011 vertically, Motor drive circuit 306 is a drive circuit
which generates a prescribed drive voltage to drive motor 252 of stocker
vertical transfer mechanism 1012 (Fig, 11). When signal ST.UP is "H", a

_ drive voltage is output to move stocker 1011 upward. When signal
ST.DOWN is "H", a drive voltage to move the stocker in the reverse
direction is output. When both signals are "H", the output from motor
drive circuit 306 is shorted, and an electromagnetic brake is applied to
motor 252. When both signals are "L", the output is placed in an open
state. When the power supply is off, controller 300 is connected to a

backup power supply not shown in the drawing so that the flags in
memory indicating stocker position, presence of disks.

The read signal read by optical pickup 2 is sent to a signal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
interleaving, etror correction and other related ﬁmcessés ate performed, the



because, rack release plate 130 is rotated to its clockw se position so
that it pushes rack nmenber 87 away from gear 15C via plate 131 and spring
132. Once sliding plato 75 noves beyond position UP-1 to position UP-2,
'bend 75E engages bend 134B, noving and plate 134 to the right of the
‘device. This pushes am 130B, rotating rack release plate 130

count ercl ockwi se in 21 opposition to the force of spring 138, pulling on-
plate 131 and spring 132 tilting rack nenber 87 to bring rack 87D toward,
and into engagenent w th, gear 15C as shown in Fig. 22. Referring also to
Fig. 23, when sliding plate 75 is in pd%ition UP-2 and timng-pulley 15 is
rotated, gear, 15C, in engagenent with rack 87D, noves al ong rack 87D novi ng
timng gear Signakis gent F%F?mpm 303,awhish is connected externally, via an

interface circuit 302. Besed on a servo error signal obtalned from optical
pickup 2, servo circuit 308 controls the focus servo, tracking servo and
feed servo of optical pickup 2, and a light beam follows the dats. tracks on
disk D. Signal processing cireuit 307 and servo circuit 308 are connected
to controller 300, and control opetations are performed based on the
operating mods. :

Description of Control flow

Refetring to the flowcharts in Fig. 61-Fig, 71, the operation of an
embodiment of the invention are defined by flowcharts. In the flowcharts,
"n" refers to a memory indicating the number of the position (1 through 4)
in the stocker, and is set according to the stocker position. D.FLAG(n) are’
flags that indicate the presence of disks in the holding positions POS(1)-
POS(4) of the stocker. For example, if D.FLAG(I) is set to "1", this

- indicates that a disk is stored in holding position POS(1), the topmost level
of the stocker. MFLAG indicates the operating mode of the device.
Referring to Fig, 13, MFLAG is set to "READY" when in the disk
receiving state. Referring to Fig. 18, when disk D is brought to the eject
position, M.FLAG is set to "EJECT", Referring to Fig. 15, when disk D is
clamped and loading plates 81L, 81R are in the apen position, MFLAG is
set.to "STAND-BY", Referring to Pig. 17, MFLAG is set to "STOCK" |
when the disk is moved to the stock position and loading plates 81L, 81R
are moved to the open position. Also, in the stand-by state, M.FLAG is set
to "PLAY" when disk playback is commenced.



| oadi'ng pl ates 81L, 81R to nove between an open position POS. 3 as shown in
Fig. 17, and disk receiving position PCS. 1, shown in Fig. 13. The
positions of |oading plates 81L, 81R are detected using the changes in the
state of signal TN and by counting and cunul ating pulses in signal L .
PULSE. Referring to Fig. 58, open position POS. 3 is detected by counting
10 pul ses of signal L. PULSE after signal IN changes to "L" when | oadi ng

pl ates 81L, 81R are separated. Position POS. 2 corresponds to the
separation distance at which disk Dis gupparted and is detected by
counting 3 pul ses of signal L PULSE aft signal I N changes to "H',

begi nning from P sk rece osition POS I s detected by.
counting 16 pul ses i 0 m&ﬂ_gﬁp fiejen of therpresedt signal IN from
"L" to "H', @nﬂoﬂﬁﬂéﬂ’tgfoi?'eaélfﬁfﬁ—?e'-abd%% BB d%ﬁ" s Opti cal Mechani sm
Referring to Fig. 9, an optical rrechanpsm 1 ncl udes a chassis 30, a
turntable 102, an optical pickup 2, an optical pickup transfer

Disk Receiving State (M.FLAG=READY)

(1) Disk wansfer mechanism 1001 is in the disk receiving state, and
loading plates 81L, 81R are brought to disk receiving posmon POS.1 (see
Fig. 13).

(2) Loading plate opening/closing mechanism 1004 is in an off
state, and rack member 87 is moved away from timing pulley 15 (see Fig.
19).

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

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

(5) Clamper support mechanism 1010 positions blamper 1009 at the
support position (see Fig. 36, Fig. 37). | |

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

(7) Disk insertion error prevention mechanism 1014 is in an open
state, and shutter 120 is moved to an open position, where a disk can be
inserted info disk insertion opening 1a (Fig. 53, Fig. 54).



mechani sm 53. Disk Dis nounted on turntable 102 and rotated as opti cal
pl ayback of disk Dis perforned. In optical nmechanism 1006, turntable 102
is affixed to a rotating shaft of main notor 33A. Referring to Fig. 37, its

il ower surface is affixed to gear 37. Gear 37 is connected to gear 36 of
122 sub-notor 33B via gear 35, which is rotatably supported on chassis 30.

As a result, turntable 102 is rotated by notors 33A and 33B operating
together. Main notor 33A and auxiliary notor 33B are both enployed to drive
turntabl e 102 during playback and to drjive optical pickup 2 and turntable
102 during accessing and start-up oper&?i_ons described further below. Two - .

notors are ui‘ja&'t?r?a???if.ei'w&;w% ational conbination

~ (1) Disk transfer mechanism-1001 brings disk D to the eJect
position, the point where spindle hole Ds is outside of the device. Loading
plates 81L, 81R are closed to disk receiving position POS.1 (see Fig. 18).
(2) Loading plate opening/closing mechanism 1004 is in an off
state, and rack member 87 is disengaged from timing pulley 15 (see Fig,
19). '
(3) Damper lock mechanism 1007 is in & locked state, and optical
mechanism 1006 is locked relative to base 40 (see Fig. 24).
~ (4) Lift mechanism 1008 brings sliding plate 75 to position
DOWN-2 (see Figs. 28 and 29), causing optical mechanism 1006 to move
to the down position (seei Fig. 37).
(5) Clamper support mechanism 1010 raises clamper 1009 to the
support position (sec Figs. 36 and 37).
| (6) Disk lock mechanism 1013 is in a locked state, and lower disk
lock shaft 156 is brought to a locked position (see Figs. 45 and. 46).
N0 Disk insertion etror prevention mechanism 1014 is in a closed
state. The positioning of shutter 120 is held at an angle as flap 120A
engages with disk upper sﬁrfacc D (see Fig. 57).

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

(1) Disk transfer mechaniam 1001 is moved to the open position
POS.3, where timing belt 14 and friction belt 12 are separated from the
outer perimeter De of disk D (see Fig, 16).



provides certain benefits. During disk playback, notor 33A and auxiliary
nmotor 33B are supplied with drive voltage at a ratio of approximately 7:3
- so that auxiliary notor 33B acts as a load on main notor 33A. The |oad of
auxiliary nmotor 33B elim nates backl ash between neshed gears 35-37,

m nimzing vibration of turntable 102. Advantageously, because auxiliary
notor 33B is partially. driven by main notor 33A, a back-enf generated
auxiliary notor 33B reduces the total current flowto the two notors.
Therefore, the |load of auxiliary nmotor 33Bis, to a first-order
approxi mati on, non-di ssipati ve. Furtheﬁ4detalls of the notor drive circuit
can be found in the gresent applicant's Japanese Patent Application Serial

Number 6- 340510 (1{() baading eiate opagelose owrhanism 004 is iman phritite 101 proj ects
urnt abl o 10.5acR s 8% Geeilabes fom e PR LS, ABR ik B e 101, wagner
105 attract gmeghai®ar100108 hanahdPinths %p&a PosileE POSTE tee@etipe3)Gui de rods
31, 38, which affixed to chassis 30
Damper lock mechanism 1007 is in the unlocked state. Optical
mechanism 1006 is elastically supported by lower and upper dampers 41
and 44 (see Fig. 27).
_ (4) Lift mechanism 1008 brings sliding plate 75 to position UP-2
(see Fig. 34, Fig, 35), and moves optical mechanism 1006 to the up
_ position (see Fig. 43).
| (5) Clamper support mechanism 1010 releases the support on
" clamper 1009, and clamper 1009 clamps disk D to turntable 102 (see Fig.
42 and Fig. 43). | .
(6) Disk lock mechanism 1013 is in the locked state, and lower
disk lock shaft 156 is moved to a locked position (see Fig. 51, Fig. 52).
(7) Disk insertion error prevention mechanism 1014 is in a closed
state, and shutter 120 is moved to a closed position preventing the
insertion of a disk into disk insertion opening 1A (sec Fig. 56).

Stock state (M.FLAG=STOCK)

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

(2) Loading plate opening/closing mechanism 1004 is in the on
state. Rack member 87 is engaged with timing pulley 15, and disk transfer
mechanism 1001 is held in the open position POS.3 (see Fig. 23).



novabl y gui de optical pickup 2 along a path inclined at angle of 25 degrees
relative to the front end of main chassis 90. Optical pickup 2 is noved
along a radius of disk D by transfer mechani sm 53 which includes a feed

not or 34, deceleration gears 51, 52, 54, and a rack 50. Opti cal 23
sensors 230A, 230B detect rotation of a shutter 55, connected to gear 51.
This allows the displacenment of optical pickup to be detected. Support of
"the optical nechanism Referring to Figs. 9. and 24-27 | ower danpers 41,
fitted into attachnment hol es 30S on chassis 30, vibrationally isolate
chassis 30 with optical mechani sm 100645 rom a base 40. A respective-spring
42, between each | ower danper 41 and base- 40, supports the weight of

chassi s 30. (3) Damper lock mechanism 1007 is in the unlocked state, and

optical mechanism 1006 is elastically .supported by lower and upper
dampers 41 and 44 (see Fig. 27). '

(4) Lift mechanism 1008 brings sliding plate 75 to position UP-2
(see Figs. 34 and 35) and moves optical mechanism 1006 to the up
position (sce Fig. 44). . '

(5) Clamper support mechanism 1010 releases the support on
clamper 1009, Clamper 1009, attracted by magnet 105, is mounted on
centering spindle 101 (see Fig. 44). |

(6) Disk lock mechanism 1013 is in a locked state, and lower disk
lock shaft 156 is in the lock position (see Figs. 51 and 52).

_ {7) Disk insertion error prevention mechanism 1014 is.in a closed
state, and shut‘ter 120 is brought to a closed position where_ disks are
prevented froni being inserted into disk insertion opening la (see Fig. 56).

The description of the states of each of the mechanisms in the play

state (MFLAG=PLAY) are identical to those in the stand-by state, and
- therefore they will be omifted here,”

Main Flow

Referring to Fig. 61, when the power supply is turned on, controller
300 executes the main routine. In the loop at steps S1.S8, S15, disk
ingertion detection, eject/load key actuation and read commands from the
computer are repeatedly monitored. Also, in standby mode, controller 300
checks periodically to see that there has not been a read command over a
prescribed ‘interval.



Fasteners 43 insert through upper danpers 44 on the upper surface of danper
41 passing through |ower danpers 41 to connect to base 40. Danper Lock

. Mechanism Still referring to Figs. 9, and 24-27, a danper |ock nechani sm

1 1007, selectively locks optical nmechani sm 1006 on chassis 30 to a base 40.
“fromwhich optical -nechani sm 1006 is otherw se vibrationally isol ated.
Danmper | ook nechani sm 1007 i ncludes a Y-shaped | ook plate 64 with pins 64C
projecting fromits |ower surface. Pins 64C fit into guide grooves 40D on
base 40, permitting | ock plate 64 to mye over a limted range and
direction defined by guide grooves 40D."A J-shaped | ock plate 65 al so has a

pi n 65B, proj ' ' ower surface, that fits into a guide groove
40E on base ﬁ%@%&%&ﬁack plate 65 tao nove along a limted path
defined by gui de groove 40E. Engagenent tips 64A and 64B of |ock plate 64

pass through holes 40A and 40B, |ocated on a right side of base 40, and
insert into hol es Vélem disk I} dminsertedyinte sk insertien: apening A Aaof frgntt si de of

panel 1, outer perimeter De of the disk engages with pulley wrap portion
14C of timing belt 14 and a disk guide wall 11E of resin material. This
causes the edge of the disk to slide against guide wall 11E with the
insertion of disk D, and loading plates 81L, 81R to be spread apart.
Referring to Fig. 53, pin 123, disposed on loading plate 81L, moves in
tandem with the opening motion of plate 81L. This causes lever 121 to
rotate counterclockwise due to the pressure from spring 125, thus sealing
shutter 120. Referring to Fig. 57, shutter 120 slides on top of disk D as
disk D is inserted completely into the device, the lower end of flap 120A
being held up by the upper surface of disk D. Since felt, compressed
urethane or similar material lines the outside of flap 120A, the top surface -
of disk D is not damaged.
Referring also to Fig. 14, when disk D is pushed to position PO, the
“output from optical sensor 236 (signal TN) changes to "H" and controller
300 goes from step S1 to $2 then to procedure JOB LOAD, shown in
Figs. 62 and 63. Disk Dis brought to playback position in steps §20-831.
First, controller 300 changes signal REAR to "H" at step S20, and then
waits for signal S.CLOSE to change to "H" in three seconds or less at the
loop in step 821, S22, In disk transfer mechanism 1001, when signal
REAR changes to "H", timing belt 14 is rotated counter-clockwise, disk D
is rotated clockwise along the left side surface of friction belt 12, to move
disk D toward the rear of the device.
When the disk reaches position P1 of Fig. 15, flap 120A of shutter
120 drops away from the upper surface of disk D and falls to the closed



chassis 30. Engagenent tip 65A of |ock plate 65 passes through a hole 24
40C | ocated on a left side of base 40, and inserts into hole 30C (Hol e 330C
Is not visible in Fig. 9 but is visible in Figs. 24-27.), which is simlar
.to holes 30A and 30B, located on a left side of chassis 30. Lock plates 64
‘and 65 are interconnected by connecting plate 66, which rotates on a shaft
67 projecting upwardly from base 40. A conpression spring 68 is inserted
bet ween base 40 and lock plate 64, urging |lock plate 64 toward the right
side of base 40. Thus, lock plates 64 and 65 nove in opposite directions
agai nst, and wth, the force of conpreddion spring 68. A notch 66A on an
end of connecting plate 66 passes tough an opening 40F in base 40. A

sl'iding pl at gositiondSignal S&LOSE dhon bleemges teetidt Beghtining anstap 1§24,
controller 300 sets disk presence flags D.FLAG(n) to 1, retums signal
REAR to the "L" state and sets signal FRONT to "H". At step 826,
controller 300 waits for signal S.CLOSE to change to "L,

When signal FRONT changes to "H", timing belt 14 of disk
transfer mechanism 1001 is rotated clockwise, moving disk D toward the
front of the device as it is rotates in the opposite direction. Disk D forces
shutter 120 open toward the outside of the device. When signal 8.CLOSE
changes to "L", controller 300 returns s_ignﬂ FRONT to "L" and sets
signal REAR to "H" at step 827. At step $28, controller 300 walts again
for signal S.CLOSE to change to "H". Thus, in disk transfer mechanism
1001, timing belt 14 is again rotated counterclockwise, and disk D is
moved toward the rear of the device as it rotates in reverse, i

 The movement of disk D causes shutter 120 to close and changes
signal 8.CLOSE to "H". At step 829, controller 300 begins counting the
output (signal L " PULSE) from optical sensor 232. At step S30,
controller 300 waits for the pulse count to reach "6". When the count
reaches "6", indicating disk D has arrived at playback position P2, at step
831, controller 300 sets signal FRONT and sighal REAR to "H" for a
prescribed period of time (S0msec), electrqmagneticall}" braking motor
250. In the loop in steps 821, S22, if signal S.CLOSE did not change in
three seconds or less, it indicates to controller 300 that the disk cannot be
moved into the device, for example because the inserted disk was
intentionally pulled out. At step S23, controller 300 returns signal REAR
to the "L" state, stops the belt drive and retums to the main routine in Fig.
61, '



75B (See Pig. 10) which I's engaged by notch 66A to control the angul ar
position of connecting plate 66. As visible in Fig 9, holes 30A - 30C are

- have curved upper and | ower edges. Al so apparent fromFig. 9 is that
engagenent tips '64A, 64B and 65A are pointed with a portion at the base of
each point that is larger than holes 30A - 30C |If, when engagenent tips
64A, 64B, and 65A of lock plate 64 and | ock plate 65 pass through hol es
40A, 40B, and 40C and insert into holes 30A .30B, and 30C engagenent tips
64A, 64B, and 65A are positioned slig iéy out of alignnent with holes 30A -
30C, the shape of holes 30A - 30C will™end to force engagenent tips 64A,

edge of ‘sach hol cliyBaps SéfsBoponipii 3o Fiaves flsk B wiileceratiertt Bepect o a
respective ORQesdé, ﬁﬂg BouritinR Spufdsks: frdift Bignan I G B afler’ @gRECt i ve one of
hol es 30A, 30B, and 30C such that the flat of the base of each of
engagenent tS6LOSE has shanged do AHA, Thugrayss éfithe guemnebstiunts tho elesing al edge of
the of shutter 120 after inserting disk D all the way, or if there is slipping
~ between disk D and timing belt 14, there is no change in the pulse count,
and so disk D can be brought to the appropriate position accurately. Also,
since the disk is transferred to the playback position by transferring the disk
at low speeds, the disk does not over-run the playback position, avoiding
the need for reverse rotation and avoiding error in the pulse count. -
In steps 832-836, controller 300 moves sliding plate 75 from
position DOWN-2 to position UP-2. First, at step 832, controlier 300 sets
signal P.UP to "H", and at step $33, waits for the output from optical
sensor 237 (signal P _REF) to change to "L". When signal P.UP changes
to "H", sliding plate 75 is driven to the right of the device, and once it
passes position DOWN-1, optical mechanism 1006 is moved upward
~toward the up position. Also, sliding plate 75 makes lower dlsk lock ghaft
156 moire downward to the unlock position, and then makes lock disk lock
shaft 156 move upward to the lock position again. When signal . REF
changes to "L" due to the motion of sliding plate 75, controller 300 begins
counting the output from optical sensor 233 (signal P, PULSE) at step
- 8§34, Then, at step S35, controller 300 waits for the pulse count (COUNT)
to reach "45".
When the pulse count (COUNT=count of signal P. PULSE)
reaches "43", indicating to controller 300 that the sliding plate is at
position UP-2, at step 836, signal P,.UP and signal P.DOWN are set to "H"
for 50msec, cleotromagnetically braking motor 251 to stop it. Referring to
Fig. 41, once sliding plate 75 is brought to position UP-2, optical



respecti ve one of each hole 40A, 40B, and 40C base 40 is also firmy
aligned with respect to chassis 30. Not only does this arrangenent secure a
- 25 positive vertical position of the tips with respect to chassis 30,
because of the curved shape of the edge of the correspondi ng one of holes
30A - 30C, each tip is also horizontally aligned within the correspondig
one of holes 30A - 30C. The horizontal alignnent of engagenent tips 64A,
64B, and 65A serves to horizontally align chassis 30 and base 40 because
the horizontal wi dth of holes 40A, 40B,.40C is nearly the same as the width
of the base of the respective one of é#bagenent ti ps 64A 64B, and 65A which
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' turntable 102. Then magnet 105 attracts clamper 1009, When sliding plate
75 moves to position UP-2, damper lock mechanism 1007 is unlocked and
the lock on optical mechanism 1006 is released. Thus, optical mechanism
1006 is resiliently supported with damping on damper base 40. Lower disk
lock shaft 156 is moves to the lock position (Fig. 52) and rack member 87
is moves to engage with timing pulley 15 (Fig. 22). '

At steps S37-841, controller 300 moves loading plates 81L, 81R
from support position POS.2 to open position POS.3. This causes belts 12-
and 14 to disengage from outer perimeter De of disk D. First, at step S37,
controller 300 sets signal REAR to "H", and then waits for signal TN to
change to "L" at step S38, When signal REAR changes to "H", timing
pulley 15 is rotated counterclockwise, causing timing pulley 15 to move
along rack member 87B toward the left of the device, thereby separating
loading plates 81L, 81R. At the instant timing pulley 15 begins to rotate, a
clockwise rotation force is applied to disk D since timing belt 14 is still
engaged with outer perimeter De of disk D. However, disk D does not
move because it is held at the playback position by centering spindle 101
of turntable 102. When loading plates 81L, 81R open, clamper holders
77L, T7R are spread apart and the support on clamper 1009 is released, As
a result, clamper 1009 is attracted to the turntable via magnet 105, and
disk D is held against the turntable.

The opening motion of loading plates 81L, 8IR causes signal TN
to change to "L". At step S39, controller 300 begins counting pulses from
signal T PULSE, and waits for the pulse count to reach "10" at step
S40, When the pulse count reaches "10", indicating to controller 300 that
the loading plates have reached open position POS.3, at step S41, signal



| ocked and unl ocked in response to the position of sliding plate 75. An
edge 75B" of sliding plate 75 is at a substantial distance froma notch 66A
of connecting plate 66 when sliding plate 75 is between position DOAN 2 and
position UP-1. Thus, while sliding plate 75 is between position DOMWN-2 and
UP-1, lock plates 64 and 65 are urged toward the right side of housing 1000
by the force of conpression spring 68 forcing engagenent tips 64A, 64B, and
65A into holes 30A - 30C of chassis 30, This causes optical nechani sm 1006,
on chassis 30, to be | ocked to base 40,_,.Wen sliding plate 75 is noved from
position UP-1 to position UP-2, edge 79B" engages notch 66A turning

connecti ng péﬁb 66 éo_untercl ockw se agal r}st the force of compression

spring 68. L %H&{‘ signal REAR: arevget 1o, VHY fot fPmeec; lecwempgnstigllynt housi ng

1000, and | owart b S 1S ' .causing -

engagenent tips ,Stog?g,b. gﬁé%S%cgﬁ%s%%%gﬂ{‘g;%%ﬁ%; =40C of base

6?) zzind hol eslln’GACQnt%ﬁl(érdOO:ﬂxena'bm:mm the amain romtiveyshownuin Fige6ll, i n position
-2, optica : :

Control Steps Corresponding to the E/L Keys

When E/L key "n" (one of the keys E/L key 1 through E/L key 4)
is pressed, while the current stocker position “m” corresponds to “n",
controller 300 brings disk D dt the stock or playback- position to the eject
position. If an E/L key corresponding to & position other than the current
‘stocker position is pressed “m<>n”, stocker 1011 is transferred to the
position corresponding to the E/L key, bringing disk D in the .
cotresponding position to the ¢ject position. If there is no disk D at the
specified position, the stocker is transferred to the position indicated by the
E/L key, and the loading plates 81L, 81R ate brought to the disk receiving
position. )

Control Steps Corresponding to E/L Key Operation in Stock State

The following is a description of the disk changer’s response to the
‘pressing of an E/L key during the stock state. When E/L key 1 through
E/L key 4 is pressed, controller sets constant m to a corresponding value
("1" through "4") at the corresponding step in steps $10-S13. Referring to
Figs. 63-69, controller 300 proceeds to flowchart JOB EJECT. At step
870, controlier 300 checks to see if M.FLAG is set to "STOCK". If
MFLAG is set to "STOCK", controller 300 procesds to step 871, where it
checks to see if the values for m and n are identical, thus determining



nmechani sm 1006 is el astically supported by |ower danpers 41 and upper
danpers 44. 26 Lift Mechanismfor Optical Mechanism Referring to Fig.
10, a lift mechanism 1008 for optical mechani sm 1006, raises and | owers
optical nechani sm 1006 between an up position for playing back a disk D
' (see Fig. 41) and a down position where the optical nmechanismis recessed
bel ow the di sk when the disk Din the playback position (see Fig, 39). Lift
mechani sm 1008 noves sliding plate 75, which is slidably connected to main
chassis 90, in left and right di rectlogg Sliding plate 75 is guided inits
novenent by slots 75H on the bottom of“Sliding plate 75 which are 4ocated
by shafts 13fhiaP%n B/ key having the same number as the current stocker

position was entered. If the values are identical, controller 300 executes

steps §89-893, in which the loading plates are moved from open position -
. POS.3 to support position POS.2. At step $89, controller 300 sets signal

FRONT to "H", and at step S90, counting of signal T, PULSE is

initiated. At steps 591 and §92, controller 300 waits for either the pulse

count to reach "12" or the pulse count to stop. The reason the pulse count

-was made smaller than the value "13" shown i in Fig, 58 is that the belt

stops right before it engages with the disk edge. The reason controller 300 -

checks to see if signal .. PULSE stops is that it is possible for an error

in the pulse count or incotrect positioning of the loading plate to cause the

belt to engage with the disk edge so that the prescribed pulse count is

never reached.

When signal FRONT becomes "H", timing pulley 15 is rotated

counterclockwise, causing it to move to the right of the device along rack

87B, causing loading plates 81L, 81R to-converge. The convérging of
~ loading plates 8iL, 1R causes clamper 1009 to be picked up by clamper

holders 77L, 77R under the urging of spring 128. When the pulse count

reaches "12" or when the signal L. PULSE stops, it indicates to

controller 300 that the loading plates have nearly reached support position

POS.2. At step 8§93, signal FRONT and signal REAR ate changed to "H"

for 50msec, electromagnetically braking motor 250,

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

position UP-2 to position DOWN-1 in steps S94-898, First, at step 594,

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

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

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



t hreaded into chassis 90. Drive notor 251 is affixed chassis 90 with a
bracket 181. A wormgear 254 is press-fitted to rotating shaft 251A of

| drive notor 251. Gear nenber 184 is rotatably supported by shaft 92, and a
- gear 184A on the upper portion of gear nenber 184 engages w th worm gear
254. A gear 184B on the | ower porton of gear nenber 184 drives gears 71-74,
rotatably supported by chassis 90. Gear 74A, on the |ower surface of gear
74, engages with rack 75F of the sliding plate causing sliding plate 75 to
nove horizontally. Base 40, which el as &cally supports optical mechani sm
1006, is guided, so that it can nove ug and down, by guide shafts 137A,

or o] ect i ng. hEITONRRRI 7 Peks GREE! ingehatydh 3906 17 BpCed igaRtabint al 1y 1rom
a bend 75C i plasé bpériclosd Afeehaiibm 004 Hs Hisd%dgad Gb“tﬁ'z& B8O eRbef 3Y . /5B (cut
I nt o bends 75A and 75B on sliding plate 7 and in a steel QU|de pl ate
48 attached m!quggp@dzrgtreats from timmg pullsy 15. The release of rack member 87

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

mechanism 1001 together slightly to a position to support disk D, The

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

When sliding plate 75 moves beyond position UP-1, optical mechanism

1006 is moved downward.

When signal P REF changes to "H", controller. 300 begins

counting signal P, PULSE at step §96. Controller 300 waits for the pulse

count to reach "3" at step S38. When the pulse count reaches "3", it

indicates to controller. 300 that sliding plate 75 has reached position
DOWN-1, At step $34, signal P,UP and signal P.DWN are set to "H" for
50msec, electromagnetically braking motor 251, When sliding plate 75 ‘
reaches position DOWN-1, optical mechanism 1006 and lower disk lock
mechanism 156 are brought to the down position and the unlock position
respectively, to allow disk transfer within stocker 1011,

"~ In steps 899-S102, controller 300 brings disk D, initlally inside the

stocker, to the eject position. Firat, at step S99, controller 300 sets signal
FRONT to "H". Then, at étep 8100, controller 300 begins counting signal
L PULSE, At step S101, controller 300 waits for the pulse count to
reach "307'.'. When signal FRONT becomes "H", disk transfer mechanism

1001 moves disk D moving, while it rotates counterclockwise, toward the

front of the device. When loading plates 811, 81R are converged to the
position shown in Fig. 14 and signal IN changes to "L", it indicates to
controller 300 that disk D has arrived approximately at the eject position.

At step S101, signal FRONT and signal REAR are set to "H" for 50msec



Qui de grooves 75A', 75B', and 48' have two plateaus and a ranp in their
shapes such that when sliding plate 75 noves horizontally from 27 the
“left toward the right, base 40 initially stays in a |owered position until

| a certain point in the novenent of sliding plate 75 where it begins to be
lifted and then remains at an upper position for a further interval of
novenment of sliding plate 75. Quide plate 48 is di sposed toward base 40.
Referring to Figs. 28-35 the lifting of base 40 by sliding plate 75 is
explained in further detail bel ow The5§aising and | owering of base 40 is
described with reference to the raising and | owering of pins 45A and 45B by
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brings disk D to the eject position shown in Fig. 18 where spindle hole Ds
lies beyond insertion opening 1A. According to the present embodiment,
when disk D is in the eject position, spindle hole Ds of the disk is outside
of disk insertion opening 1A, and belts 14 and 12 are brought together-
until the distance W1 between the two is equal to that of the disk
recelving state (112mm). B

In steps S102-5110, controller 300 moves sliding plate 75 from
position DOWN-1 to position DOWN-2. First, at step 5103, controller 300
sets signal P.UP 1o "H", At step §105, contraller 300 waits for signal
P.REF to change to L', Sliding plafe 75.is moved toward the right of
the device. When signal T, REF changes to "L, controller 300 sets signal
P.UP to "L" and signal P.DWN to "H" at step S104, reversing the ..
direction of movement of sliding pate 75. At step 8105; controller 300
waits for signal P, REF to change to "H". $liding plate 75 continues 10
move toward the left of the device causing signal P.RET to change to
"H". Then, at step S106, controller 300 begins counting signal
P.PULSE. |

When the pulse count reaches "20" at step S107, it indicates to
controller 300 that the sliding plate has reached position DOWN-2. At step
$108, signal P.UP and signal P.DOWN are set to "H" for 50msec,
electromagnetically braking motor 251. At step 8110, S111, D.FLAG(n) is
set to "0" and M.FLAG is set to "EJECT". Controller 300 then returns to
the main routine in Fig. 61.

Referring again to Fig, 63, if the values of m and n are not
identical at step S71, then at step S72 controller 300 checks the status of
output (D.LOCK) from optical sensor 229 to see if it is at level “L" at step



by pin 47 rather than the other way around as with pins 45A and 453 and
s 75A' and 75B'. Pins 45A and 45B of base 40 are gui ded by
ortions 01 of | ower guide grooves 75A" :and 75B" during the
- novenent of sliding plate 75 between position DOMN-2 (see Fig. 28, Fig. 29)

gui de groove

. “horizontal p

and position
1006, remain

bel ow di sk D in the playback position.

DOMN-1 (see Fig. 30, Fig. 31). Base 40, i.e. optical

mechani sm

s in the down position (see Fig. 39), where it is recessed

When sliding plate 75 noves between

~position DONW-1 and position UP-1 (seesgig. 32, Fig. 33), a sloping portion
G2 of the guide groove guides, pins 45A and 45B, and serves to nove optical
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q09f ¢6ipdidtibh IFOS.AE villeR B fspecified by the E/L key entered (for
example, position POS.4 if E/L key 4 was entered)., Once stocker 1011 has
artived at the specified position, controller 300 sets constant n to m at step
874. At step 875, controller 300 checks to see if D.FLAG(n) is "1" to
confirm whether a disk D is at position POS.m of the stocker. If
D.FLAG(n) is "1", then controller 300 procecds to step S89 described
above, Loading plates 81L, 81R are moved from opén position POS.3 to
su;ﬁport position POS.2, and disk D ig brought to the eject position,

If, at step 875, D.FLAG(n) is "0", controller 300 moves loading
plates 811, 1R from open position POS.3 to disk receiving position POS. 1
in steps S76-S81. First, controlle;' 300 sets signal FRONT to “H" at step
§76, and then waits for signal bar-IN to change to "H" at step 8§77, When
signal FRONT changes to "H", timing pulley 135 is tota'ted_ clockwise. The
rotation of timing pulley 15 causes timing pulley 15 to move along rack
B7B, closing loading plates 81L, 81R, The movement of the loading plates
changes signal bar-IN to "H", and controller 300 begins counting signal
bar-L.PULSE at step §78. At step S$79 and S80, controller 300 waits for the
pulse count to reach "16" or for signal bar-L.PULSE to stop. If the pulse
count reaches "16" or signal bar-L.PULSE stops, it indicates to controller
300 that loading plates 81L, 81R have been brought to disk receiving
position POS.1, and at step S81 signal FRONT and signal REAR are set to
"H" for 50 msec to electromagnetically brake motor 250,

In steps S82-S86, controller 300 moves sliding platé 75 from
position UPs2 to position DOWN-2. First, at step S82, controller 300 sets



posistion on the upper surface of turntable 102. Thus, the di sk does not
have to be lifted up as in a tray-type disk player. In order to detect the
‘position of sliding plate 75, a shutter nenber 58 is affixed to the 28

i upper surface of gear nenber 184. Rotational displacenent is detected by

- optical sensor 233 fixed on bracket 181. Optical sensor 233 generates a
sliding-plate notion pulse signal (P . PULSE). In this enbodi nent P. PULSE
is set so that one pul se indicates approxinately 0. 231nmm of notion by .
sliding plate 75. A shutter piece 750 is fornmed by a bend on sliding plate-
75, and optical sensor 237 on chassis 30 detects the shutter piece 750 is
to indicate a reference point. Sensor 237 generates a sliding plate

ref erence pdignal BFDW e "H Purt-m) steiR888; conteplien 360 gvaits For vigasl
| F.KREF to change to "H", Sliding plate 75 is driven to the Ief of the
device, and optical mechanism 1006 is lowered once poaition UP-1 is past.
Lower disk lock shaft 156 is lowered and then brought back up to the lock
position. When the movement of sliding plate 75 is sufficiont 10 change
signal P REF to "H", contraller 300 begins counting signal F. PULSE
. at step S84, At step 885, controllar 300 waits for the pulse count to reach |
a0,
When the pulsé count resshes "20", e ndloates fo controller 300
that sliding plate 75 has arrived &t position DOWN-2, and st step 586
signal P.UP and signal P.DOWN are set to "HY, electromagastically
braking the motor. At stepa 887, S88, controller 300 sets D FLXG(:Q and
MFLAG to "0" and "EJECT" respectively. Controller 300 then returns to
the maln routlne. - -

Disk Lack Error, Retry Opsration

~ If, in step 872, D.LOCK is not "L", then controller 300 procceds to
the flowchart shown in Pig, 65, Disk D, which Is offset, is moved to 2 _
position where shutier 120 is opened, and disk D is moyed again to the
stock position, First, controller 300 proceeds from step S72 to step 5110,
and checks the number of retry attempts made. Then, in steps 8121-8124, -
the same control steps as steps S89-893 ate carried out, with loading plates’
81L, 81R being moved from open position POS.3 to support position
POS.2. Then, in steps §125-8129, the same control steps as steps $94-598
are carried out, with sliding plate 75 being moved from position UP-2 to
posiﬂon DOWN-1, end optical mechanilem 1006 and lower disk lock shaft



sliding plate 75 noves slightly upward from position DOM-1, the signal
changes to "L". Thus the positions of sliding plate 75 are detected by
>counting the nunber of pulses in signal P . PULSE after the change In state
of signal P. REF. Referring to Fig. 59, position DOAWN-1 is detected by
nmoving sliding plate 75 in the DOM direction, until signal P. REF changes
to "H', then counting three pulses in signal P. PULSE. Position DOMWN-2 is
detected in a simlar fashion, except that 20 pul ses are counted. Position
UP-1 is detected by noving sliding platsg 75 in the UP direction, changing
signal P. REF to "L" then counting 27 pulses fromsignal P . PULSE.

Posi-tion UP- 256sheiie amived tb hhé dowiigositioh aak i the unRUE PRitibAat 45 pul ses are
counted. Cl anper Referring again to Fig. 2 and also'to Fig. 37, a clanper
1009 cl anps deepectivaly, a turntable 102. C anper 1009 includes a cl anper base

In steps S130-8136, controller 300 moves disk D, which is at an
offset, to a position where shutter 120 is opsned, and then disk D is
moved to the stock position again, First, at step 8130, controller 300 sets
signal FRONT to “H", At'step 8131, controller 300 waits for signal
S.CLOSE to change to "L". When signal FRONT changes to "H", disk
transfer mechanism 1001 moves disk D toward the front of the device as
disk D rotates counterclockwise. Disk D forces shutter 120 open, and
when signal S.CLOSE changes to "L", controller 300 changes signal
FRONT back to "L" and scts signal REAR to "H" at step S132, ‘At step
8133, controller 300 -waits for signal S.CLOSE to change to "H" again as
the rearward movement of disk D, initiated by changing REAR to “H” and
FRONT to “L™, causes shutter 120 to close. When signal S.CLOSE

~ changes to “H", controller 300 begins counting signal I, PULSE at step
S134. At stop $135, controller 300 waits for the pulse count to reach
~ "130". When the pulss count reaches "130" it indicates to controller 300
that the disk has been brought to the stock position, At step S138,
controllér 300 sets signal FRONT and signal REAR to "H" for S0msec,
| electromagnetically braking motor 250,

In steps $139-5143, controller 300 moves sliding plate 75 from
position DOWN-1 to position UP-2, First, at step S139, controller 300 sets
signal P,UP to "H", At step $140, controller 300 waits for signal ¥, REF
to change to "L". Sliding plate 75 is moved to the right of the device, and
when signal P. REF changes to "L", controller 300 begins counting signal
T TULSE at step S141. At step §142, controller 300 waits for the pulse
count to reach "45". When the pulse count reaches "45", it indicates to



~ 100,. a magnetic plate 111, a clanp top 115, and a clanp sheet 103. A
magnetic plate 11 (eg., of iron) is attached to a bottom surface of clanper
*29 base 100 opposite a magnet 105 on turntable 102. d anp shoot 103 of

. conpressed urethane is adhesively attached to a di sk engagenent surface of
cl anper to prevent damage to the top surface of disk D. C anper Support
Mechani sm Referring to Figs. 2 and 36-44, a clanp support 115 has a flange -
115A top and a shaft 115B which passes through an opening 80G in | oading
chassis 80. Flange 115A tapers at its ggrineter. Shaft 115B is insertably
fixed to clanper base 100. A clanping sheet of conpressed urethane is

adhesi vel y bepfiediidro300 thab Midihg Bhith 75 Hak r&ontd Bolifisd UB-2VAL %8
S143, signal P.UP and signal P.DOWN are set to "H" for 50msec,
electromagnetically braking motor 251.

In steps §144-8148, which perform the same contro! steps as steps
§37-841, controller 300 moves the loading plates to open position POS.4.
Referring to Fig. 63, controller 300 returns to step S72 and checks if
D.LOCK has changed to "L".

Disk Lock Error, Eject Operation

If disk lock errors occur even after the retry operation described
above is repeated three times, controller 300 proceeds from step' S120 in
Fig, 65 to step S89 in Fig, 63. Disk D, which is at an offset position, is
brought to the eject position.

Control Responsive to E/L Key Actuation During Stand-by Mode

The following is a description of control steps that are performed
when an E/L key is entered during stand-by mode. When one of E/L key 1
through E/L key 4 is pressed in stand-by mode, controller 300 sets
constant m to "1" through "4" at the corresponding step in steps $10-S13,
shown in Fig. 61. Controller 300 'then proceeds to step S150 in Fig. 66 via
step S70 in Fig, 63, and checks to see if M.FLAG s set to "STAND-BY™",
Since MFLAG is set to "STAND-BY" in the stand-by state, controller 300
proceeds to step S151 and checks to see if the values for m and n are
identical, thus determining if the E/L key pressed has a number identical to
the current stocker position. If the numbers are the same, then in steps



of ol anper base 100 to protect disk surfaces from damge. Turntable 102 has
a magnet 105 which is positioned to aitract ferromagnetic plate 111. A

. *cl anper support mechani sm 1010 hol ds cl anper 1009 slightly (0.3 nm 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 SOD of | oading chassis 80 and insert into guide
grooves 77B and 77B of clanper hol der 77L, 77R Respective projections 77C,
77C, projecting downwardly fron1c|anper8holders 77L, 77R, pass through, and
are gui ded by, respective guide grooveg 80E, 80E of | oading chassis 80.

Thus, cl anpe I S el B 2 free.to.nmove left rioghf, with respect
to | oadi ng cﬁég%sggé‘owﬁéha?ﬁémhgﬁ%cfm ﬁ,lqit}on,,-m sﬁﬁéssggggﬁeé&? supports
7TA, TTA on phaese®ll,\81R asmobed frohnesercposition’ POB.3 RUBRRInSPOSA. 77A are
shaped to clanp and sr]%?s%t f| ange 115A of clanmper 1009 when supports 77A,

77A are brought tdJdgeR psuDb-$ 1617 Avhieh perfarns thepssneceamttol section. A
Spring functions as steps $82-S86, controller 300 moves sliding plate 75 from

position UP-2 to position DOWN-2, In steps S162-§169, controller 300
brings disk D, which is at the playback position, to the eject position.
First, at step 8162, controller 300 sets signal FRONT to "H". When signal
FRONT becomes "H", disk D has moved toward the front of the device
while rotated counterclockwise, At step 163, controller 300 begins waiting
for signal TN to go low “L". When loading plates 81L, §1R close to the
position indicated in Fig. 14 and signal TN changes to "L", it indicates to
controller 300 that disk D has arrived approximately at the eject position.
At step 8164, signel FRONT and signal REAR are set to "H" for 50msc,

f electromagnetically braking the motor. At step $165 and $166, D.FLAG(n)
and M.FLAG are set to "0" and "EJECT", respactively, and control returns
to the main routine.

If, at -étep S151 described above, the values for m and n were not
identical, then controller 300 proceeds 1o step S170 shown in Fig. 67. In
steps 9170-8198, which perform the same control functions as steps $121-
8148, the following are performed: (1) loading i:lates 81L, 81R are moved
from open position POS.3 to support position POS.2; (2) sliding plate 75 is
moved from position UP-2 to position DOWN-1; (3) disk D at the playback
position is brought to the stock position; (4) sliding plate 75 is transferred
from position DOWN-1 to position UP-2; (§) loading plates 81L, 81R are
moved to open position POS.3, Controller 300 then proceeds to step S72,
shown in Fig. 63, and moves stocker 1011 to the specified position POS(n)
and brings the disk to the sject position.




128 .urges cl anper holders 77L and 77R together to snugly enbrace fl ange

30 115A. Flange 115A fits precisely in supports 77A, 77A in a definite
’posi tion when supports 77A, 77A are brought together. Thus, supports 77A,

| 77A hold flange 115A at a precise vertical position keeping clanper 1009 at
- 0.3 mm above di sk D. d anper support mechani sm 1010 supports cl anper 1009
above disk D responsively to novenent of |oading plates 81L and 81R as

foll ows. When | oading plates 81L and 81R Are noved between a di sk receiving
position (shown in Figs. 36 and 37) andggli sk support position in which disk
Dis supported between timng belt 12 and friction belt 14 (shown in Figs.

38, 39 and 4Cuol REpBsive o B0 K B inByetli Lo O Y 11

Referring to Figs. 61, 63, and 69, the following is a desctiption of
. the control steps that are performed when an E/L key is pressed in eject

mode. When one of E/L key 1 through E/L key 4 is pressed, controller
300 sets constant m to the approptiate value "1" through "4" at the
corresponding step in steps 810-S13. Controller 300 then proceeds to step
§270 in Fig, 69 via step S70 in Fig. 63 and step S150 in Fig. 66, and
checks to see if M.FLAG is set to "EJECT", Since M.FLAG is set to
"EJECT", controller 300 proceeds to step 5271, and checks to see if the
values for m and n are the same, thus determining if the E/L key pressed
and the current stocker position are identical, According to the present
embodiment, if m=n, it must be that disk D is ejected and the distance
W1 between belts 14 and 12 is the distance of the disk receiving state
(112mm). Thus, the disk cannot be drawn into the device unless the user -
pushes it in, Therefore, when an E/L key is pressed that corresponds to the
ejected disk, the controller 300 immediately returns_to the main routine,
ignoring the E/L key entry.

If, in step S271, the values of m and n are not identical, controller
300 praceeds to steps 8272-8276, which perform the same functions as
steps 832-836. Sliding plate 75 is transferred from position DOWN.2 to
position UP.2, and then at step S267, signal REAR is set to "H" and
loading plates 81L, 81R are further separated.

| According to the present embodiment, if disk D in the eject

position has not been removed, the loading plates may open in response to
the E/L key entry and the disk would b¢ unstable. The disk may fall
outside of the device and be damaged, or the disk may fall inside the



t hate position of the disk in the horizontal direction.), pins 78, 78, on

| oadi ng pl ates 81L and 81R travel in guide grooves 77B, 77B of cl anper

"hol ders 77L, 77R wi thout affecting clanper holders 77L and 77R. The force
of spring 128 brings cl anper holders 77L, 77R together causing supports
77A, 77A to hold cl anper 1009 0.3 mm above disk D when disk Dis in the

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

agai nst resp v er hol ders
77L and 77R g%% %g%ﬁ%tépwg? %gés%rpﬁgpiﬁe‘ﬁ’mf@g&]ﬁgégé pports
77A, 77A to sighalaREAR anti" af itép Warmdfwa‘iﬁoﬁr ISOmee At $298.e4t t 0 nagnet
105 of turntable 2 cl ar‘r&FI % di sk D between turntabl e I02 and cl anper
1009. Loadi n§¢pI 308 mheeksctoses d§ signal B.ChOSEisn'Hbsi ti on (POS. 4)

'According to the present embodiment, after a 50msec interval, loading
plate 81L will move to & position where shutter 120 can close. If thers is
no disk at the eject position, shutter 120 will bé'closed' by spring 1285, as
shown in Fig. 56, and signal S.CLOSE will become "H", However, if there
is a disk at the eject position, shutter 120 will not complstely close
because flap 120A will be held up by the top surface of disk D, es shown
in Fig, §7, and signal S.CLOSE will not be "H".

If signal S.CLOSE is "L", it indicates to controller 300 that a disk
is present at the eject position, and at step S280, signal FRONT and signal
REAR are set to "H" for S50msec to stop motor 250, At step 8281, the disk
is removed, and controller 300 waits for signal S.CLOSE to change to
"H", When the disk is removed by the user, shutter 120 rotates to the
closed position, setting signal S.CLOSE to "H". At step 5282, controller
300 sets signal REAR 1o "H" again, and loading plates 91L, 81R are
separated. At step $283, controller 300 waits for signal TN to change to
"H". If, at step 8279, controller 300 finds that signal S.CLOSE is "H",
then it jumps to step S283 and waits for signal TN to change to "H".

When signal TN changes to "L" due to the motion of the loading
plate, controller 300 begins counting signal I, POLSE at step S284. At
step S285, controller 300 waits for the pulse count to reach ten. Along
with step S285, it would also be possible to add a step that checks to see
if signal . PULSE has stopped. When the pulse count reaches "10", it
indicates to controller 300 that the loading plates have been brought to
open position POS.3. At step 8286, signal FRONT and signal REAR are




even after disk D has been noved to the stock position so that the stocker
can be noved up and down. Wen this happens, since no disk Dis present

*31 on turntable 102 in the up position, clanper 1009 is attracted to magnet
105, and rests on centering cone 101 of turntable 102, as shown in Fig. 44.
Stocker Referring to Fig. 11, a stocker 1011 is generally defined by a top
pl ate 151, a base plate 154, and a stocker body 150. Stocker plates 152A-
152D are insertably affixed in respective slits of stocker body 150. Sheets
153, of the non-woven cloth, the sanme H?ed as a case lining to protect

fl oppy disks, are adhesively bonded to top and bottom surfaces of stocker

bl ates 152A goip Qe B! "HORoP 5o, ectrSidEHetiodly bRkt HlotiibstNd W apped
Controller 300 then proceeds to step 72 and moves stocker 1011 to .
specified position POS(n), as described above, and brings the disk to the
gject position,

" Control Responsive to the Read Command

Referring to Figs. 60 and 61, when an externally connected
computer 303 (Fig. 60) sends a read command, controller 300 proceeds
from step S7 to step S14 in the main routine (Fig. 61). The various
mechanisms are controlled as described above, to bring the selected disk D
to the playback position and send the read command for the specified file
to signal processing circuit 307 and servo circuit 308. The read signal
generated by optical pickup 2 is sent to signal processing circuit 307 via
RF amp 309. After EFM demodulation, de-interleaving, error correction
and other necessary functions are performed, the signal s sent to
externally connected computer 303 via interface circuit 302, and the
prescribed data processing performed. Once the specified file has been
read, controller 300 stops signal processing circuit 307 and servo circuit
308, Next M.FLAG is set to "STAND-BY" and controller 300 retums to
the main routine. ' '

Disk Stock Operation

If, in stand-by mode, controller 300 does not receive a read
command from computer 303 for a prescribed interval, e.g. 10 minutes,
then controller 300 proceeds to JOB STOCK, shown in Figs. 70 and 71,



around forward ends of stocker plates 152A-152D and top plate 151.-Stocker
1011 renovably supports a total of four disks (not shown in the draw ng) at
*a pitch of 3 mm between top plate 151 and stocker plate 152D. A first
stored disk is Inserted between top plate 151 and stocker plate 152A. A
second stored disk is stored between stocker plates 152A and 152B. A third:
stored disk is stored between stocker plates 152B and - 152C. A fourth
stored disk is stored between stocker plates 152C and 152D. Sheets 153
provi de cushioning and |low frictional ¢gpag, and thereby serve to protect
disks D during insertion into the spaces between stocker plates 152A-D. The

spaci ng bet wefistelh 88 Rk szrsesngi‘eﬁmgt-saz@'%i@ﬁ Iggféach OP“'E slightly

wi der, but substantially the sane size as disk tocker pl ates

152A-D has afwmctions apatepe BAREN148 descrilied abave; the followdngi snepsoh:sk D fol | ows
rOvEng 1O, e U YSHI ph Fik A8 Rl SRR pblBof o
opposi te edgPOSH t6lbspposk pésitid] POSIR2)BNdiAg platé 9538 thovell fRfm

position UP-2 to position DOWN-1; (3) disk D, at the playback position,

is brought to the stock position; (4) sliding plate 75 is brought from

position DOWN-1 to position UP-2; and (5) loading plates 81L, 81R are

moved to open position POS.3. Then, at step 5230, controller 300 checks

to see if signal D.LOCK is "L", and if it is, MFLAG is set to "STOCK"

at step S231, Control then returns to the main routine, |

Referring now also to Fig. 71, if at step $230 signal D.LOCK is

not "L", then controller 300 proceeds to stepS$232. In steps §232-8260,

controller 300 moves the disk, which is in an jncorrect position, to a

position where shutter 120 is opened, and the disk is brought again to the -

stock position, This re-registers the disk position, Then, controller 300

returns to step S230 shown in Fig. 70, and signal D.LOCK is checked

again. The details of the functions performed in steps §232-S260 are

identical to those performed in steps S121.8148 described above, so the

description will be omitted here. '

Other Examples of Control Routines Responsive to E/L Key Actuation
During Eject State

.Rcferring to Fig, 69, in the flowchart described above, controller
300 checks to see if signal S.CLOSE is "H" at step §279. If signal
S.CLOSE is "L", controller 300 stops the opening motion of the loading
plates at step S280, and continues to wait for signal $.CLOSE to change to



t he.stocker 1011. 32 Stocker Vertical Transport Mechanism Still
referring to Fig. 11, a shaft 140, projecting upwardly from nmain chassis
*90, is inserted in a bearing 150A to guide stocker 1011 al ong a verti cal
pat h of novement. Nuts 164L, 164R (nut 164L is hidden In the draw ng)
engage screws 167L, 167R that rotate on shafts 165L, 165R, respectively,
-projecting upwardly frommmain chassis 90. Thus, rotation of screws 167L,
167R noves stocker 1011 vertically. A stocker vertical transfer nechani sm
1012, |ocated bel ow stocker 1011, drivgg screws 167R 167L. A notor 252,
supported by bracket 182 on main chassis 90, has a rotating shaft with a

prsstitted wopmageap 381, MR8 Wohld @3 be possible to have controller
300 return the loading plates to disk receiving position POS.1, move the
sliding plate to position DOWN-2, and return to the main routine, thus |
uymﬂngtheIMLkwyenuy
Thus, if slgnal 8.CLOSE is "L", controller 300 sets signal REAR to
"L" and signal FRONT to "H" at step S280 so that tho loading plate is
closed. Controller 300 waits for signal P. PULSE to stop at step $291.
When the loading plates move to receiving position POS.1 and signal
T . PULSE stops, controller 300 exeoutes steps $293-8297, which
perform the same functions as steps 582-S86 described above. Sliding
plate 75 is moved from position UP-2 to position DOWN-2, and controller
300 returns to the mam routine shown in Fig. 61. Steps in Fig. 73 that are
identical to the steps in Fig. 63 are given the same step numbers, so their
desoriptions arc need not be repeated hete
One of the problems addressed by the invention Is stabilizing the
disk diring transport. This is done by urging = surface of the disk ageinst
a parallel surface of the disk guide to keep the disk in a constant pitch
orientation as the disk is moved. According to a feature of the invention,
this can be addressed without any damage to the recorded surface of the
disk by providing that the portion of the surface of the disk urped against
the parallel surface of the disk guide is restricted to an edge portion that
has no recorded data. In addition, avoidance of damage to the disk is
accomplished by insuring the parallel surface of the disk guide is of a low
friction material, Ancther feature of the invention is the use of an angled
surface 12B to simultaneously urge the disk toward the drive side disk
~ guide and urge the disk toward the parallel surface of the disk guide to
provide for pitch stability. As discussed above, the ideal range for this



rotatably supported by shaft 170, has a gear 169A, on an upper portion
thereof, that neshes with worm gear 62. A gear 169B on a | ower portion of
‘gear nenber 169 neshes with a gear 167A attached to screw 167L. Gear 167A
meshes with a gear 168L. Cear 168L neshes with a gear 166 which in turn
meshes with a gear 168R  Cear 168R neshes with a gear 167A attached to
screw 167R. Cl ockwi 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 nenber 173 rotates on a shaftggprojecting upwardly from main
chassis 90. Shutter nmenber 173 has a gear 173A, oh its |lower surface, that

nmeshes with Sargfs » 0Qa : tion of
shutter nenber 173 %ﬁ % §|72 gpt C?ﬁgceh@(#g’ %‘%ﬁge:?df %gand used to
det er m ne theprafenedcmhbodmentewithatsohppaﬁctdesugndbat&tesdﬁ%oﬂtﬂm A shutter

pi ece 173B p(re& ects from an edge of shutter nmenber 173 -and slits Sl S in
shutter nenb * di'vide shutter nenber 173 at 90 degree

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

For cxample, the present invention is used in a changer-type disk
playback device in the above embodiment, but it would ‘also be possible to
use the invention in a single-disk playback device that does not have a
stocker 1011, Also, the embodiment above transferred the disk by rotating

i it with a drivé-side disk guide 1002 and a fixed-side disk guide 1003,

- However, it would also be possible to configure fixed-side disk guide 1003
in a similar manner as drive-side disk guide 1002, and to transfer the disk
without rotatingr the disk by using a pair of belts 14,

In the embodiment described above, drive-side disk guide 1002 and
fixed-side disk guide 1003 are fixed to loading chassis 80 so that they can
move in parallel in a direction perpendicular to the direction of disk
insertion. However, it would also be possible to have the guides supported
so that they can freely rotate around the rear of the device, thus allowing
motion toward the disk transfer surface toward the disk insertion opening,
In this case, the axis of rotation would be positioned so that the guides do
not open and close when the disk is moved, excluding the cases when the
disk is inserted or removed. Also, the embodiment described above
connected the guides with pinion gear 85, but it would also be possible to



33 ikntervals. Shutter piece 173B and slits S1-S4 are detected by opti cal
sensors 238 and 239, respectively, on a disk | ook base 155. Optical sensor
7238 generates a stocker reference position signal (S. REF), when shutter

- piece 173B interrupts a |ight beam generated and detected by optical sensor
238. Signal S. REF goes high when stocker 1011 is brought to a position
above di sk holding position POS(1). POS(1) of stocker 1011 corresponds to
an alignnent of the disk-holding space between top plate 151 and stocker
plate 152A with a disk transfer positigg. Optical sensor 239 generates a
stocker position signal (S. POS). Each tinme stocker 1011 passes one of

posi ti o gsbg’oggﬁnﬁgﬁﬁée&os e \haSi0 Bk LR Suly Wetbe moVhlty suffibtdal §F POS(1) T
. drive-side disk guide 1002 is fixed to the chassls, it could further simplify
drive mechanism 1004, which drives timing pulley 15, In this case,
moving belt 14 away from disk edge De becomes difficult, but the need
for a spindle motor would be eliminated if disk rotation during playback
can be performed by using belt 14 to drive the disk edge, and belt 14
would not have to be moved away from the outer disk perimeter,

Furthermore, in the embodiment described above, a disk at -
playback position is transferred to a position where the disk spindle hole is
completely exposed outside of the device from the disk insertion opening,
However, the position to which the disk is transferred does not have to
result in the spindle hole being completely outside, as long a8 it is possible
for the user to support the disk spindle hole and the edge. In addition, the
present invention is applicable to designs in which the spindle hole is not
accessible at all to the user for holding the disk since a disk can also be
grasped by a user without providing access to the spindle hole. Also, in
the eject state, loading plates 81L, 81R arc brought to disk receiving
position POS.1, but they can also be brought to an intermediate position.
In this case, when the disk Is removed, the two plates would move to disk
receiving position POS.1 due to the action of spring 127.

The embodiment described above is a changer-type disk playback
device that uses a permanent stocker that is not removable from the
changer. The invention, however, is also applicable to a changer-type disk
playback device that uses a removable magazine,

Also, in the device of the embodiment described above, the disk is
transferred by moving timing belt 14 and rolling the disk along sloped
surface 12B of friction belt 12, However, it would also be possible to have



dowmard until signal S . PCS goes |low (L) after signal S. REF goes high
(H). The remai ning positions POS(2), POS(3), and POS(4) are detected novi ng
~’stocker 1011 further and counting second, third, or fourth changes in

' signal S . POCS. respectively. Disk Lock Mechanism Referring to Figs. 12 and
45 - 48, a disk | ock nechani sm 1013, prevents disks, held in stocker 1011,
fromnoving out of stocker 1011. An upper disk |ock shaft 158 projects
downwardly froma | ower surface of top cover 3. Upper disk |lock shaft 158
passes through spindle holes of disks §8ored i n stocker 1011. A |l ower end
of upper disk |ock shaft 158 extends t0 a position slightly (0.8 mm above

' Fos, a7 &%vs iy SnpdecibiB Y0 ple G Bl Binostl BuaBle B of the
di sks above thmsid] akirthealislotrnsfstsdsvideatbecritedsin JfamaiiafBopdipW t he stocker
N posttion Hifilcalion nalber 61-210556. The rotation of the drive pulley would drive

the disk edge, and the disk would be transferred by being rolled.

Although in the embodiment described above, the disk is in contact
with an unlined surface of the disk guide, it is clear from the specification
that low friction is desired and that a liniing material that insures low
friction could be provided on the surface 11D of the disk guide 1003, Such
variations are within the scope of at least some of the claims,

Although in the embodiment of the invention described herein, a
sloped surface is used to urge a surface of the disk against an orienting
surface of a disk guide, it is possible that alternative urging means for
urging can be employed. For example, surface 12B could be angled
perpendicular to the recorded surface of the disk and provide no urging
force agiinst the surface 11D at all. To provide the urging force, a second
element could be provided, that has low friction, such as a wave-spring
between the surface opposite surface 11D and the disk (Refer to Fig. 6).
Such alternatives are within the scopes of at least some of the claims below.

Although in the embodiment of the invention described herein, the
disk is pitch stabilized and urged against a drive belt by a surface 12B that
is a constant-slope flat surface, it is possible that curvilinear shépes could
also be used. For example, a shape that curves around corner De could
present 2 normal precisely at corner De that applies both a force with both
disk-surface-parallel and a disk-surface-normal component. Such a
curvilinear or cylindrical surface would provide faster spring rates in the
disk-surface-parallel and a disk-surface-normal directions as the disk
distorted the material of which a guide 12 was made. Once disadvantage of



34 di sk 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
‘mai n chassis 90 is coaxially aligned with upper disk | ock shaft 158. Lower
di sk 1 ook shaft 156 rides on a shaft 155A of disk |ock base 155 permtting
| ower disk |ock shaft 156 to nove vertically. Lower disk |ock shaft 156
noves between a | ock position and an unl ock position. In the | ock position,
a tapered upper end of |ower disk 1ook shaft 156 fits into upper disk |ock
shaft 158 (see Fig. 46). In the unlock ggosition, |ower disk |lock shaft 156
I's lowered away from upper disk |Iock shaft 158, creating a gap between

(oe Frg. ag) e ¥ chivet s S o heiRabiy bf B2 obileloh Gh Bl 6o co-

on | ower di shppercdisk suffacel56. A sheet 157, of conpressed

While the embodiment above used a sloped surface for side 12B of
_friction belt 12, it would also be possible to have right side surface 14A of
timing belt 14 be the sloped surface, and It would also be possible to have
both sides 12B, 14A of the belts be 'sloped surfaces. |

Although only a single or few exemplary embodiments of this
invention have been described in detail above; those skilled in the art will
readily apiareciate that many modifications are possible in the exemplary
embodiment(s) without materially departing from the novel teachings and

* advantages of this invention. Accordingly, all such modifications are
intended to be included within the scope of this invention as defined in the
following claims, In the claims, means-plus-function clauses are intended to .
cover the structures described herein as perforniing the recited function and
not only structural equivalents but also equivalent structures, Thus although
a nail and screw may not be structural equivalents in that a nail relies
entirely on friction between a wooden part and a cylindrical surface whereas
a screw’s helical surface positively engages the wooden part, in the
environment of fastening wooden patts, a nail and a screw may be
equivalent structures,



uretshane, is attached to the upper surface of |ower disk |ock shaft 156 to
hel p avoi d possi ble di sk damage. To raise and | ower disk |ock shaft 156,
'di sk 1 ock nmechani sm 1013 includes a lock rel ease arm 172 rotatably

" supported by a shaft 183 of disk |ock base 155. Look rel ease arm 172 has a
pressing portion 172A that engages upper surfaces of projections 156A at a
base of |ower disk |ock shaft 156. Spring 178 applies a clockw se rotating
force to lock release arm 172 sufficient to overcone the force of spring
159 thereby forcing | ower disk |ock shggt 156 to its | owernost position. A
relay plate 96 noves-toward the front d rear guided by integral guide

grooves 96C, hat, e ge pins 97 on main chasis 90. A rear-facing
surface 96A S?E&e#a@"lﬁ@tﬁ' 96 pushes agai nst an engagenent portion 172B of
| ock rel ease arm 172 to rotate |lock release arm 172 countercl ockw se

agai nst the force of ‘S“DI’I ng 178. An engagenent portion 96B on a | ower
surface of relay 1. A disk transfer device for transporting a recorded disk with a

recorded surface, a back surface opposite sald recorded surface, and an
edge surface running around a perimeter of said disk, comprising: _

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

a second longitudinal guide having a second surface oriented to
engape said edge surface at a second portion of sald edge surface dpposlte
said first portioh of said edges surface; -

said first longitudinal guide having a guide suxface parallel to a
direction of travel of said disk;

said guide surface also being parallel to said recorded surface. and

a resilient element attached to said first longitudinal guide positioned
to urge one of said recorded surface and said back surface against said -
guide surface. ‘ .

2. A device as in clann 1, wherein said first surface is a surface of
said resilient element.

3. A device as in claim 2, wherein said first surface has a portion
that is non-paralle] with said edge surface of said disk.

4, A device as in claim 2, wherein:

said first longitudinal guide has a channel; and

said first surface lies inside said channel.

5. A device as in claim 4, wherein said first surface forms a blind
end of said channel,

6. A device as in claim 1, wherein;

said first longitudinal guide has a channel; and

A O 1



35 plate 96 engages with a cam surface 75D, having surfaces Cl1-C5, on an
edge of sliding plate 75 (visible In Figs. 45, 47, 49, and 51). Referring -
'now to Figs. 12 and 45-52, |ower disk | ock shaft 156 is positioned
responsively to the position of sliding plate 75. When sliding plate 75 is
In a position DOMNN-2, engagenment pardon 96B of relay plate 96 i s engaged
with surface Cl of camsurface 75D. In position DOMN-2, as shown in Fig.
46, lock release arm 172 is rotated to a position In which it exerts no
downward force on | ower disk | ook shafga156. Thus, in position DOMN- 2,

| ower di sk |ock shaft 156 is seated in upper disk |ock shaft 158, the |ock

hoves toward the. g Ak uefics fof Fule AR UL 0iar'd the up postt Lon of
optical nechani snp1A0GEvicecadRAIARIE, WhEreltOdid first surface forms a blind

end of said channel.

8. A device as in claim 1, wherein;

sald first surface is a surface of said resilient element; and

said first suxface has a portion that is non-parallel v&ith said edge
surface of said disk. - o | |

~ 9. A device as in claim 1, further comprising an urging mechanism

positioned to force said first and second longimudinal guides together so that
a pair of constant opposiwly-directéd forces is applied 1o sald disk edge
surface.

10, A device as in claim 9, wherein said first surface is a surface of
said resilient element. _

11. A device as in claim 10, wherein sald first surface has a portion
that is non-parallel with said edge surface of said disk.

12. A device as in claim 10, wherein:

. said first iongitudinal guide has a channel; and

said first surface lies inside said channel.

13. A device as in claim 12, wherein said first surface forms a blind
end of said channel.

14. A device as in claim 9, wherein:

said first longimdinal guide has a channel; and

said first surface lies inside said channel,

15. A device as in claim 14, wherein said first surface forms a blind
end of said channel,

16. A device as in claim 9, wherein:

said first surface is a surface of said resilient element; and

* c L N S *



96B:of relay plate 96 follows sloped surface C2 of cam surface 75D, noving
relay plate 96 toward the front of nmain chassis 90. As engagenent portion
"96B foll ows sloped surface C2, |lock release arm 172 rotates cl ockwi se under
i the urging of spring 178, forcing |ower disk |lock shaft 156 gradually
-downward. When sliding plate 75 reaches a position DOMN-1, shown in Fig.
47, engagenent portion 96B of relay plate 96 rests on surface C3. Lock

rel ease arm 172 halts at the angle shown in Fig. 48, and | ower disk |ock
shaft 156 is held at the unl ock positi9€, permtting disk transfer. As
sliding plate 75 is translated further’Yo the right side of housing 1000,

engagenent portion of rel late 96 i ushe earward by inclined
surface C4. Lock F’é&%@“ﬁf“ﬁfﬁ%gm&%&b@dﬁp&a@(}blmﬁmd% | ower di sk
~lock shaft 1§ﬁfg@§gjfr}§1$rmgkng_upwar dly under the urging of spring 159. When
-sliding plate 75 reaches a position UP-1, shown in Fig. 49, engagenent

portion 96B is held Aylevice asrproiaimri whereinoomerofl said first afid second
surfaces is driven in said direction of travel to causs said disk travel.
_ 18. A disk transfer device for transporting a recorded disk with a
- recorded surface, a back surface opposite said recorded surface, and an
edge surface running around a perimeter of said disk, comprising:
a longitudinal guide having a first surface oriented to engage said
edge surface; :
an urging mechanism and a second surface, both being oriented to
engage said disk and urge said edge surface against said first surface;
' said longitudinal guide having a guide surface parallel to a direction
of travel of said disk; -
said guide surface also being paralle] to said recorded sutface; and -
~ said first surface being non-parallel with said edge surface of said
dink, _'_ I |
19, A device as in claim 18, Wherein sald first surface has a portion
that forms an angle between 45 and 70 degrees with said recorded surface,
20. A device as in claim 19, wherein said portion of said first
surface is positioned to engage a comer of said disk where said edge
surface mests one of said recorded surface and said back surface.
21. A device as in claim 18, further comprising:
2 resilient element attached to said longitudinal guide; and
said first surface being a surface portion of said resilient element.
22. A device as in claim 21, wherein said first surface has a portion
that forms an angle between 45 and 70 degrees with said recorded surface.

[
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36 sl oped surface C4, in which |ower disk |ock shaft 156 noves upward to
the position indicated in Fig. 50. Wien sliding plate 75 reaches a position
+ UP- 2, engagnent portion 96B engages with surface C5, which is aligned with
! surface . At this point, as shown in Fig. 51, |lower disk |Iock shaft 156
has reached the | ock position again, where it fits into upper disk | ook
shaft 158. A shutter 156B, projecting fromlower disk |ock shaft 156,
i ndi cat es when | ower disk |ock shaft 156 reaches the | ock position. Shutter
156B interrupts a |ight bean1generatedéﬂnd detected by an optical sensor
229, attached to disk |ock base 155 wh | ower disk |ock shaft 156 is at

the unlock positiopy ORLiEds 3¢ 8RN ,Z%hgl%rilﬁagaal&%%rt%ndétsslgi figgs st gnal
surface is positioned to engage a corner of said disk where said edge |
surface meets one of said recorded surface and said back surface.
24. A device as in claim 23, whereln said guide surface engages an -
edge portion of said recorded surface on which no data is recorded.
25. A device as in claim 18, wherein said urging mechanism is a
another longitudinal guide, ) -
26. A disk transporting device for transporting a disk, with an edge,
‘a recorded surface, and a back surface opposite said recorded surface, from
an insertion position to a first position of said device, comprising:
first and second disk transfer guides movably supported in said disk
reader; ' . : |
said first disk transfer guide including first means for engaging a
first portion of said edge; |
said second disk transfer guide including second means for e:igaging
a second portion of said edge;
means for urging said ﬁrsi and second disk transfer guides together - .
distance apart so that said disk can be supported therebetween;
at least one of said first and second disk transfer guides including
drive means for moving said disk along said first and second disk transfer
guides responsively to said separating;
* one of said first and second disk guides having an urging surface and
a guiding surface; and _
| seid urging surface having a sloped portion positioned to engage said
edge at a comer thereof, said sloped portion being oriented to urge said -
disk toward the other of said first and second disk guides and also urge one
of said recorded and back surfaces against said guide surface.

| B U



(D, sLOCK), which is high when |ower disk |ock shaft 156 in the unl ock
position. Wien sliding plate 75 is at position UP-2 or position DOM-2,

Il oner disk lock shaft 156 is at the |ock position, as described above.
However, if disk Dis not positioned with its center hole aligned with

| ower disk |ock shaft 156, |ower disk |ock shaft 156 is bl ocked by disk D,
preventing it fromreaching the lock position. If disk locking is not.
properly achi eved, vibrations can cause disks to shift out of place within
stocker 1011, possibly causing damage bﬁ t he di sks by | ower and upper disk
| ock shafts 156 and 158 whi ch nove vert'fcally mﬁthin stocker 1011. Signal

I[3)r e\l;gr?fl 1)?1 ll\J/Zgﬂaﬁn Cté'ﬁ’e?#sﬁ@ ‘gl 2 é;s)cgﬁn rr n;ﬁ“f‘ nepééﬁ“wg‘?iaéle(r)?l Earg;ror
o SHET 5 e g, St g i
bends 80F, 8dstransported.
28, A device as in claim 27, wherein said guide surface engages an
edge portion of said recorded surface on which no data is recorded.
29. A device as in claim 26, further comprising: "
& resilient element with a surface on said one of said first and second
disk guides;
said urging surface is a portlon of said surface of said resilient
clement, o
30. A dovics as in claim 29, wherein an orientation of sald guide
surface is such as to maintain a cqnstant pitch angle of sald disk as said disk
is transported,
31, A device as in claim 30, wherem said guide surface engages an
edge portion of said recorded surface on which no data is recorded.
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37\prbjecting froml oading chassis 80. Flaps 120A, 120A, projecting
radially froman axis of rotation of shutter 120, block insertion aperture
1A on front panel 1. A pinion gear 120B, subtends a 180 degree are about
the axis of rotation of shutter 120. Material, such as felt or conpressed
uret hane, 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

di sk D engages flaps 120A during | oading and ejecting operations. A shutter
arm 121 rotates on a shaft 122 on the | owd8 surface of |oading chassis 80.
A spring 125 urges shutter arm 121 in a countercl ockwi se direction, as
viewed fromthe top. A rack 121A on the bottom of shutter arm 121 neshes

with pinion gear 120B. Thus, JMSKdRANSFEBRINGREVI(¥ses responsively to

the rotation of shutter arm 121. A
ABSTRACT

A disk changer employs two disk guides (1002, 1003) to support a recorded disk
(D) at opposite points along its edge. One of the disk guides (1002) has a belt (14) that
revolves around two pulleys. A surface of the belt (14) frictionally engages an edge surface
of the disk. The other disk guide (1003) has two surfaces, a low-friction guide surface
parallel to the recorded surface of the disk and a resilient sloped surface that forms an angle
with both the recorded surface of the disk (D) and the perpendicular to the recorded surface
of the disk (D). Both guides (1002, 1003) are urged together, and, as a result, the sloped
surface is urged against the disk edge. The sloped surface meets a corner where the
recorded surface of the disk (D) meets the edge surface of the disk and urges the disk's
recorded surface toward the guide surface. This stabilizes the disk (D) against pitching

motion.

Fig. 13



Q@gﬁﬁ?S, on the upper surface of the |oading plate 81L, engages with side

- siigface 121B of shutter arm 121 responsively to novenent of plate 81L.

- Referring now also to Fig. 58, the angle of shutter 120 changes
responsively to the position of |oading plate 81L. As |oading plates 81L

. and 81R are converged from position POS.2 toward di sk receiving position

. PCS. 1, pin 123 of |oading plate 81L.rfy tes shutter arm 121 cl ockw se

‘ agai nst the urging of spring 125. The‘rotation of shutter arm 121 causes
shutter 120 to rotate toward the outside of the device, noving it to the
open position. This allows a disk to be inserted into insertion aperture
1A. 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 fromshutter arm 121 permtting spring 125 to rotate shutter arm 121
count ercl ockwi-se. As shutter ann 121 rotates, flaps 120A nove downwardly
until they rest on the top surface of disk D, as showmn in Fig. 64. Pin 123
continues to nove away from side surface 121B of '




38-shtutter arm 121. Once disk Dis driven by disk transfer mechani sm 1001
Gonpletely inside the disk. player, flap 120A is released to a cl ose
position in which shutter am 121 is rotated counterclockwi se to a position
where its side surface 121B engages with bend SOP of | oadi ng chassis 80.
When shutter 120 is in the close position, disk insertion through insertion
aperture 1A is prevented. Shutter 12 not rotate past the cl ose position
. in which flaps 120A poi nt downwardly because an arm supporting rack 121A is
supported by bend 80F, preventing further rotation of shutter 120. Thus,

I nsertion of another disk is blocked. A shutter piece 120C, on the upper
part of shutter 120, interr B a LiZlt beam generated by an optical sensor
235, on loading chassis 80, tp 77A 1010
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detre® the closure of shutter 120. The closure of shutter 120 is indicated
By shutter close signal (S.CLOSE). generated by optical sensor 235. Signal

. S. CLCSE goes high when shutter 120 closes. Referring now also to Figs. 7,

+ 15, and 17, 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 determi ned by counting t nber of pul ses fromthe output
(signal L . PULSE) of optical sensor 232 described above. Wen disk Dis

i nserted and transported to position P1, flap 120A falls away fromthe
upper surface of disk D, closing shutter 120. This causes signal S.CLOSE to
go high. The novenrebdQQR.di sk D to play position P2 and stock position P3
are determ ned by countin ul ses -fromsignal L . PULSE. For play position
P2, six pulses are counted (Sge Fig. 15). For stock position B 60 pul ses
are counted (See Fig. 17). Each of the ppevi gun after
S. CLOSE goes high ("H"). ' H ‘




39 ‘Drtve Control Circuit Referring to Fig. 60, a drive control circuit 1015
i‘ncl udes a systemcontroller 300 including ROM RAM an interface circuit
and other elenents with one or nore microprocessors. Controller 300 is
connected to node keys 301, anong them a E/L key 1 through E/ L key 4,

whi ch causes the device to eject and |oad disks D stored in positions 1-4
of the stocker, respectively. Controller 300 is also connected to a

| conputer 303 via an interface circui #/332. Controller 300 controls
mechani sm operati ons corresponding to node key entries and commands from
conput er 303 according to the flowharts of Figs. 61-71. Controller 300
receives signal L. PULSE, signal S.CLOSE and




signal IN, fromoptical sensors 232, 235 and 236, respectively. Based on
these signals, controller 300 outputs a signal FRONT and a signal REAR to
control notor drive circuit 304, thus controlling the disk transfer
position and the opening and cl osing position of |oading plates 81L and
81R. Mdtor drive circuit 304 i-s a drive circuit that generates a prescribed
drive voltage for drive notor 250 |n59zhler drive nmechani sm 1004 (see Fig. .
7). Wien signal FRONT changes to " drive voltage is output to rotate a
timng pulley 15 cl ockwi se. Wen signal REARis "H', a drive voltage is
generated to rotate notor 250 in the opposite direction. Wwen both signals’
are "H', the output fromnotor drive circuit 304 is shorted and an

- el ectromagnetic -brake is applied to notor 250. Wien both signals are "L",

. the output is placed in an opggostate. Controller 300 also receives signals
. P . REF and P. PULSE from opt ensors 237, 233, respectively. Based on
. these signals, S?f%oller 300 outéﬁ\i signal P.UP gng signal P.DOM to

. control the outp 14 / SB
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40 notor drive circuit 305 to control the position of sliding plate 75.
Fbtor drive circuit 305 outputs a prescribed drive voltage to drive notor
251 of |ift mechanism 1008 (Fig. 10). Wen signal P.UP is "H', a drive
voltage is output to nove sliding panel 75 in the up direction (to the

ri ght of the device). Wen signal P.DOM. is "H', a drive voltage |Is output
to nove the panel in the opposite direction. Wen both sgnals are "H', the
output fromnptor drive circuit 305 4 7dhort ed and an el ectromagneti c brake
is applied to notor 251. When both signals are "L", the output is placed in
an open state. Controller 300 also receives signal S. REF,_siggwl S. PCS
and signal D. LOCK, fromoptical sensors &8, 239gnd rga(-_;@ct ively.

N




Based on these signals, controller 300 outputs signal ST.UP and signal

ST. DOMN, which control the output fromnotor drive circuit 306, which noves
stocker 1011 vertically. Mtor drive circuit 306 is a drive circuit which
generates a prescribed drive voltage to drive notor 252 of stocker vertical
transfer mechanism 1012 (Fig. 11). Wen signal ST.UP is "H', a drive

vol tage i s output to nove stocker 10%k7ﬁpward. When signal ST.DOM is "H
a drive voltage to nove the stocker i he reverse direction is output.
When both signals are "H', the output fromnotor drive circuit 306 is
shorted, and an el ectromagnetic brake is applied to notor 252. \Wen both
signals are "L", the output is placed in an open state. \Wen the power
supply is off, controller 300 is connected to a backup power supply not
shown in the drawing so that the flags in nmenory indicating stocker
position, presence of disks. The read sjgnal read by optical pickup 2 is

sent to a signal processing ci } 3oz,v 2 an RFaqp 309. After EFM
- denodul ation, de- : /CU\I\/ ' -
' \
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interteaving, error correction and other related processes are performed,
t'he 41 signal is sent to conputer 303, which is connected externally,
via an interface circuit 302. Based on a servo error signal obtained from
optical pickup 2, servo circuit 308 controls the focus servo, tracking
‘servo and feed-servo of optical pickup 2, and a |ight beamfollows the data
tracks on disk D. Signal processing ¢ffguit 307 and servo circuit 308 are
connected to controller 300, and control operations are perfonmed based on

t he operating node. Description of Control flow Referring to the flowharts
in Fig. 61-Fig. 71, the operation of an enbodi nent of the invention are

defined by flowharts. In the flowﬁggk%qa :
B . - | | 1006

o e P,



"n" refers to a nenory indicating the nunber of the position (I through 4)

i‘n the stocker, and is set according to the stocker position. D.FLAG n) are

flags tat indicate the presence of disks in the holding positions POS(1)-

POS(4) of the stocker. For exanmple, if D.FLAG1l) is set to "1", this

I ndicates that a disk is stored in holding position POS(1), the topnost

| evel of the stocker. M FLAG indicateg/#he operating node of the device.

Referring to Fig. 13, MFLAGis set to "READY" when in the disk receiving

. state. Referring to Fig. 18, when disk D is brought to the eject position,

- MFLAG is set to "EJECT". Referring to Fig. 15, when disk Dis clanped and -
| oadi ng plates 81L, 81R are in the open position, MFLAGis set to

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

. noved to the stock poggion and | oading plat €3 81L, 81R are noved to the

- open position. Also, 1n e st and- by \& QLAG Is set to "5.]3AV' -when

: di sk playback is commenc&. ' {2 A

80

FIG-10



- 42 The fol |l owi ng describes the operating states of the present enbodi nent
- f'or each of the above operating nodes. Di sk Receiving State (M FLAG READY)

. state, and rack nmenber 87 is noved avyay

(1) Disk transfer nechanism 1001 .1s in the disk receiving state, and

| oadi ng pl ates 81L, 81R are brought to disk receiving position PCS. 1 (see
Fig. 13). (2) Loading plate opening/closing nechanism 1004 is in an off
romtimng pulley 15 (see Fig.

i 19). (3) Danper |ock mechani sm 1007 i's 4%# a |l ocked state, and opti cal
" mechani sm 1006 is | ocked relative to base 40 (see Fig. 24). (4) Sliding

plate 75 is brought to position DOM-2 (see Fig. 28,

N . |
153 252 IONE e 'l
|




Fig. 29), and lift mechani sm 1008 noves optical mechani sm 1006 to the. down
position (see Fig. 37). (5) d anper support nechani sm 1010 positions

cl anper 1009 at the support position (see Fig. 36, Fig. 37). (6) D sk lock
mechani sm 1013 is in a | ocked state, and | ower disk |ock shaft 156 is noved
to the |l ock position, to close the gap between | ower and upper disk |ock
shafts 156 and 158 (see Fig. 45, Fig, g) (7) Di sk insertion error
prevention mechanism 1014 is in an od&ﬁ at and shutter 120 is noved to -
an open position, where a disk can be |nserted into disk insertion openlng
la (Fig. 53, Fig. 54). 43 Eject state (M FLAG=EJECT) ¢




(1) Bisk transfer nechani sm 1001 brings disk Dto the eject position, the
Ppoi nt where spindle hole Ds is outside of the device. Loading plates 81L,
81R are closed to disk receiving position PCS.1 (see Fig. 18). (2) Loading
pl at e openi ng/ cl osi ng nmechani sm 1004 is in an off state, and rack menber 87
I s disengaged fromtimng pulley 15 (see Fig. (3) Danper |ock nechanism
1007 is in a locked state, and.optic ﬂachani sm 1006 is |l ocked relative to
base 40 (see Fig. 24). (4) Lift machan’fsm 1008 brings sliding plate 75 to
position DONN-2 (see Figs. 28 and 29), causing optical nechani sm 1006 to
nove to the down position (see Fig. 37). (5) d anper support nechani sm 1010
rai ses cl anj 5k —th) Disk
| ock mechanj sm 1013 is /n a |l ocked state, and | ower disk |ogk shaft [56 is
brought toffp | ocked pgsSition (see Figs. 45 and. 46). (7) D sR\jinsertjlon
error prevgntion mecAani sm 1014 is in a closed 1011
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state. The positioning of shutter 120 is held at an angle as flap 120A
engages with di sk upper surface D (see Fig. 57). Stand-by state

(M FLAG STAND-BY) (1) Di sk transfer nechanism 1001 is noved to the open
position PCS.3, where timng belt 14 and friction belt 12 are separated
fromthe outer perineter De of disk D (see Fig. 16). 44 (2) Loading
pl ate open/cl ose mechani sm 1004 is in3gyion state, Rack nmenber 87 is
engaged fromtimng pulley 15, and disk transfer nechani sm 1001 is

mai ntai ned in the open position POS.3 (see Fig. 23). (3) Danper | ock
mechani sm 1007 is in the unl ocked state. Optical nechanism 1006 is

el astically supported by | ower and upper danpers 41

| S 3 wrgm————

L o S gy g U e g Y




and 44 (see Fig. 27). (4) Lift mechanism 1008 brings sliding plate 75 to
iposition UP-2 (see Fig. 34, Fig. 35), and noves optical mechanism 1006 to
the up position (see Fig. 43). (5) d anper support mechani sm 1010 rel eases
t he support on cl anper 1009, and cl anper 1009 clanps disk Dto turntable
102 (see Fig. 42 and Fig. 43). (6) D sk lock nmechanism 1013 is in the

| ocked state, and | ower disk | ock Shjgz” I’L56 Is noved to a | ocked position
(see Fig. 51, Fig. 52). (7) Disk ins on error prevention mechani sm 1014
is in a closed state, and shutter 120 is noved to a cl osed position _
preventing the insertion of a disk into disk insertion opening 1A-(see Fig.
56) . Stock [ftate (M FCAG=S sk transt ' (0T oved
to the openj position PCB. 3, mhqge—ff?ri ng and f"r”redt,i\giriiob%JL 14 and 1ff are

separated flf om outer e \-\\-/p3 b\
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perineter De of disk D (see Fig. 17). (2) Loading plate opening/closing
yrechani sm 1004 is in the on state. Rack nenber 87 is engaged with tim ng
pull ey 15, and di sk transfer nechanism 1001 is held in the open position
PCS. 3 (see Fig. 23). 45 (3) Danper | ock nmechani sm 1007 is in the

unl ocked state, and optical nmechanism 1006 is elastically supported by

| ower and upper danpers 41 and 44 (seg/H 9. 27). (4) Lift mechani sm 1008
brings sliding plate 75 to position UP-2 (see Figs. 34 and 35) and noves
opti cal nmechanism 1006 to the up position (see Fig. 44). (5) d amper
support nechanism 1010 rel eases the support on -
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cl anper 1009. C anper 1009, attracted by magnet 105, is nounted on
centering spindle 101 (see Fig. 44). (6) Disk |ook mechanism 1013 is in a

| ocked state, and | ower disk lock shaft 156 is in the | ock position, (see
Figs. 51 and 52). (7) Disk insertion error prevention nechanism 1014 is in
a closed state, and shutter 120 is brought to a cl osed position where disks
are prevented frombeing inserted i ni@,flj sk insertion opening la (see Fig.
56). The description of the states of each of the mechanisns In the play
state (M FLAG=PLAY) are identical to those in the stand-by state, and
therefore they will be omtted here. Main Flow Referring to Fig. 61, when'
the power $uppty T35 turned i 0 —themarm routfine. In
the | oop at] steps S1-S§ S15, &y

di insertion de ion, ejegt/load k
actuation &nd read co nds fromthe conputer are re g&ﬁfﬁf ni t or gd.

Al 'so, in sflandby nod€, cop¥foller 300
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checks periodically to see that there has not been a read conmand over a
iprescri bed interval. 46 Di sk Loadi ng Operation Wien disk Dis inserted
into disk insertion opening 1A of front panel 1, outer perineter De of the
di sk engages with pulley wap portion 14C of timng belt 14 and a disk
guide wall 11E of resin material. This causes the edge of the disk to slide
agai nst guide wall 11E with the insertypn of disk D, and | oading plates
81L, 81R to be spread apart. Referring to Fig. 53, pin 123, disposed on

| oadi ng plate 81L, noves in tandemw th the opening notion of plate 81L.
This causes lever 121 to rotate countercl ockwi se due to the pressure from
spring 125, thus sealing
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shutter 120. Referring to Fig. 57, shutter 120 slides on top of disk D as
disk Dis inserted conpletely into the device, the lower end of flap 120A
bei ng held up by the upper surface of disk D. Since felt, conpressed
urethane or simlar material |ines the outside of flap 120A, the top
surface of disk Dis not danaged. Referring also to Fig. 14, when disk Dis
pushed to position PO, the output frfgpfynicaJ sensor 236 (signal "TN)
changes to "H' and controller 300 goes fromstep S1 to S2 then to procedure
JOB LOAD, shown In Figs. 62 and 63. Disk Dis brought to playback position
in steps S20-S31. First, controller 300 changes signal REAR to "H' at step
S20, and then waits for signal S.CLOSE to change to "H' in three seconds or
|l ess at the loop in step S21, S22. In disk transfer mechani sm 1001, when
signal REAR changes to "H', timng belt 14 is rotated counter-clockw se,
disk Dis rotated clockwi se along the left side surface of frjgtion belt
12, to nove disk D toward the rear of the device. ‘
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When t he di sk reaches position Pl of Fig. 15, flap 120A of shutter 120
;drops away fromthe upper surface of disk D and falls to the cl osed 47
position. Signal S.CLOSE then changes to "H'. Beginning at step S24,
controller 300 sets disk presence flags D. FLAG n) to 1, returns signal REAR
to the "L" state and sets signal FRONT to "H'. At step S26, controller 300
waits for signal S. CLOSE to change ty@/743'. Wien signal FRONT changes to
"H', timng belt 14 of disk transfer nechanism 1001 is rotated cl ockw se,
moving disk D toward the front of the device as it is rotates in the '
opposite direction. Disk D forces shutter 120 open toward the outside of

t he device. Wen signal S.CLOSE changes to "L", controller 300 returns
signal FRONT to-"L" and sets

FIG-20
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si gnal

.signal S.CLOSE to change to "H'.

toward the rear of the device as it
120 to cl ose and changes si gnal
step S29, controller 300 begins couniisg the output (signal L
controller 300 waits for the pul se count
indicating disk D has arrived at

di sk D causes shutter

optical sensor 232. At step S30,
to reach "6". Wen the count
pl ayback position P2, at step S31,
si gnal

el ectromagnetical ly braki ng notor 250.
S. CLCSE did not change in three seconds or

si gnal

REAR to "H' at step S27. At step S28,
. Thus,
timng belt 14 is again rotated counterclockw se,

in disk transfer

rotates in reverse.

reaches "6",

controller 300 sets signa

| ess,

it

REAR to "H' for a prescribed period of tinme (50nsec),
In the loop in steps S21, S22,
i ndicates to

controller 300 that the disk cannot be noved into the device,
because the inserted disk was intentionally pulled out.

control l er 300 returns signal - REAR

FIG-21
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controller 300 waits again for
mechani sm 1001
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to tthe "L" state, stops the belt drive and returns to the main routine in
.Fig. 61. 48 I n steps S26-S28, controller 300 noves disk D while rotating
it in reverse, and begins counting pulses fromsignal L . PULSE after

signal S.CLOSE has changed to "H'. Thus, even i-f the user obstructs the
closing of shutter 120 after inserting disk Dall the way, or if there is
slipping between disk D and timng Bglt;14, there is no change in the pul se
count, and so disk D can be brought té the appropriate position accurately.
Al so, since the disk is transferred to the playback position by N
transferring the disk at | ow speeds, the disk does not over-nmthe playback
position, avoiding the need for reverse rotation and avoiding error in the
pul se count. :
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In steps S32-S36, controller 300 noves sliding plate 75 from position
+«DOMN-2 to position UP-2. First, at step S32,  controller 300 sets signal
P.UP to "H', and at step S33, waits for the output fromoptical sensor 237
(signal P . REF) to change to "L". Wen signal P.UP changes to "H', sliding
plate 75 is driven to the right of the device, and once it passes position
DOANN-1, optical nmechanism 1006 is nmpyegdiupward toward the up position.

Al so, sliding plate 75 nmakes | ower disk |ock shaft 156 nove downward to the
unl ock position, and then nmakes | ock disk |ock shaft 156 nove upward to the
| ock position again. Wen signal P . REF changes to "L" due to the notion
of sliding plate 75, controller 300 begins counting the output from optical
sensor 233 (signal P. PULSE) at step S34. Then, at step S35, controller 300
waits for the pulse count (COUNT) to reach "45". Wen the pul se count
(COUNT=count of signal P. PULSE) reaches ¥45", indicating o cpptroller 300
that the sliding plate is at
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position UP-2, at step S36, signal P.UP and signal P.DOMN are set to "H'
.for 50nsec, electromagnetically braking notor 251 to stop it. Referring to
Fig. 41, once sliding plate 75 is brought to position UP-2, optical 49
mechani sm 1006 i s brought to position UP, where disk Dis nounted on
turntabl e 102. Then magnet 105 attracts clanper 1009. When sliding plate 75
noves to position UP-2, danper | ookyapghani sm 1007 is unlocked and the | ock
on optical nmechanism 1006 is rel eased. Thus, optical nechanism 1006 is
resiliently supported with danpi ng on danper base 40. Lower disk |ock shaft
156 is noves to the |ock position (Fig. 52) and rack nmenber 87 is nmmves to
engage with timng pulley 15 (Fig. 22). At steps S37-S41, controller 300
noves | oadi ng plates 81L, 81R :

75A

758- g\.7sa'
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from support position POS.2 to open position POS3. This causes belts 12-
.and 14 to disengage fromouter perinmeter De of disk D. First, at step S37,
controller 300 sets signal REAR to "H', and then waits for signal TN to
change to "L" at step S38. Wen signal REAR changes to "H', timng pulley
15 is rotated countercl ockw se, causing timng pulley 15 to nove al ong rack
member 87B toward the left of the dey e, thereby separating |oading plates
81L, 81R At the instant timng pulley 15 begins to rotate, a clockw se
rotation force is applied to disk D since tinming belt 14 is still engaged
with outer perinmeter De of disk D. However, disk D does not nove because it
is held at the playback position by centering spindle 101 of turntable 102.
When | oadi ng plates 81L, 81R open, clanper holders 77L, 77R are spread
apart and the support on clanper 1009 is released. As a result, clanper
1009 is attracted to the turntable via magnet 105, and disk Dis held

agai nst the turntable. The opening notion of |oading plates 81L, 81R causes
signal TN

Lo
FIG-25
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to change to "L". At step S39, controller 300 begins counting pul ses from
signal L . PULSE, and waits for the pulse count to reach "10" at step $40.
When the pul se count reaches "10", indicating to controller 300 that the

| oadi ng pl ates have reached open position PCS. 3, at step S41, signal 50 .
FRONT and signal REAR are set to "H' for 50nmsec, el ectromagnetically
braking motor 250. At step S42, node f4 M FLAG is set to "STAND BY".
Controller 300 then returns to the main routine shown in Fig. 61. Control
Steps Corresponding to the E/L Keys When E/L key "n" (one of the keys E/L
key 1 through E/L key 4) is pressed, while the current stocker position "nt
corresponds to "n", controller 300 brings disk D at the stock or playback-

position to the eject
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position. If an E/L key corresponding to a position other than the current
sstocker position is pressed "nferr]n", stocker 1011 is transferred to the
position corresponding to the E/L key, bringing disk Din the correspondi ng
position to the eject position. If there is no disk D at the specified
position, the stocker is transferred to the position indicated by the E/L
key, and the loading plates 81L, 81lBg-g brought to the disk receiving
position. Control Steps Corresponding'to E/L Key Operation in Stock State
The followng is a description of the disk changer's response to the
pressing of an E/L key during the stock state. Wien E/L key 1 through E/L"
key 4 is pressed, controller sets constant mto a correspondi ng value ("1"
~through "4") at-the corresponding step in Steps S10-S13. Referring to Figs.
63-69, controller 300 proceeds to flowhart JOB EJECT. At step S70,
controller 300 checks to see . if MFLAGis set to "STOCK". if MFLAG is set
to "STOCK", controller 300 proceeds to step S71, where it




checks to see if the values for mand n are identical, thus determ ning

.51 whether an E/L key having the sanme nunber as the current stocker
position was entered. If the values are identical, controller 300 executes
steps S89-S93, in which the |oading plates are noved from open position
PCS. 3 to support position POS.2. At step S89, controller 300 sets signal
FRONT to "H', and at step S90, countjpgypf signal L. PUSE is initiated. At
steps S91 and S92, controller 300 waits for either the pulse count to reach
"12" or the pulse count to stop. The reason the pul se count was nade
small er than the value "13" shown in Fig, 58 is that the belt stops right"
before it  engages with the disk edge. The reason controller 300 checks to
see if signal L. PULSE stops is that it is possible for an error
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in the pul se count or incorrect positioning of the |oading plate to cause
the belt to engage with the disk edge so that the prescribed pulse count Is
never reached. Wen signal FRONT becones "H', timng pulley 15 is rotated
countercl ockwi se, causing it to nove to the right of the device al ong rack
87B, causing |oading plates 81L, 81R to converge. The convergi ng of

| oadi ng plates 81L, 81R causes clanmpgg,4P09 to be picked up by clanper

hol ders 77L, 77R under the urging of spring 128. Wen the pul se count
reaches "12" or when the signal L. PULSE stops, it indicates to controller
300 that the | oading plates have nearly reached support position PCS. 2. At’
step S93, signal FRONT and signal REAR are changed to "H' for 50nsec,

el ectromagnetically braking notor 250. Referring to Fig. 64, controller 300
noves sliding plate 75 fromposition UP-2 to position DOAWN-1 in steps
S94-598. First, at step S94, controller 300 sets signal PP.DWN to "H'. At
step S95, controller 300 waits :
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for signal P.REF to change to "H'. Wen signal P.DW becones "H', sliding
plate 75 is noved toward the left of the device. Danper |ock 52
mechani sm 1007 | ocks optical nmechani sm 1006 to base 40, and | oading plate
open/ cl ose mechani sm 1004 i s di sengaged so that rack nember 87 rel ease and
‘retreats fromtinmng pulley 15. The release of rtack nmenber 87 allows spring
127 to bring timng and friction bel4 #, 12 of disk transfer nechani sm
1001 together slightly to a p05|t|on o support disk D. The nption of
sliding plate 75 causes | ower disk |lock shaft 156 to descend. Wen slldlng
pl ate -75 noves beyond position UP-1, optical mnmechani sm 1006 is noved
downwar d. When signal P.REF changes to "H', controller 300 begins
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counting signal P. PULSE at -step S96. Controller 300 waits for the pul se
count to reach "3" at step S38. Wen the pul se count reaches "3", It
indicates to controller 300 that sliding plate 75 has reached position
DOMN-1. At step S34, signal P.UP and signal P.DWN are set to "H' for

50nmsec, el ectromagnetically braking notor 251, Wen sliding plate 75
reaches position DOMNN-1, optical nec§§y§§n11006 and | ower disk |ock
mechani sm 156 are brought to the down position and the unlock position
respectively, to allow disk transfer within stocker 1011.  In steps

S99- S102, controller 300 brings disk D, initially inside the stocker, to
the eject position. First, at step S99, controller 300 sets signal FRONT to
"H'. Then, at step S100, controller 300 begins counting signal L . PULSE

At step S101, controller 300 waits for the pulse count to reach "307". Wen
signal FRONT becones "H', disk transfer nechani sm 1001 noves di sk D novi ng,
while it rotates counterclockw se, toward the front of the device. Wen

| oadi ng pl ates 81L, 81R are converged to the '
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position shown in Fig. 14 and signal IN changes to "L", it indicates to
scontroller 300 that disk D has arrived approxinmately at the eject position.
At step S101, signal FRONT and signal REAR are set to "H' for 50nsec 53
and an el ectromagnetic brake is applied to stop the notor. A slight overrun
brings disk Dto the eject position shown in Fig. 18 where spindle hole Da
| i es beyond insertion opening 1A qugpﬂjng to the present enbodi nent, when
disk Dis in the eject position. spindle hole Ds of the disk is outside of
di sk insertion opening 1A, and belts 14 and 12 are brought together until

t he di stance WL between the two Is equal to that of the disk receiving
state (112m). In steps S102. 110, controller 300 noves sliding plate 75
from -

75/\[ \45A
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position DOAN-1 to position DOAN-2. First, at step S103, controller 300
Sets signal P.UP to "H'. At step S105, controller 300 waits for signal P
REF to change to "L". Sliding plate 75. is noved toward the right of the
devi ce. Wien signal P. REF changes to "L, controller 300 sets signal P.UP
to "L" and signal P.DWN to "H' at step S104, reversing the direction of
noverment of sliding pate 75. At step3$}§3, controller 300 waits for signal
P . REF to change to "H'. Sliding plate 75 continues to nove toward the

| eft of the device causing signal P . REF to change to "H'. Then, at step
S106, controller 300 begins counting signal P . PULSE. Wen the pul se_count-
reaches "20" at step S107, it indicates to controller 300 that the sliding
pl ate has reached position DOMNN-2. At step S108, signal P.UP and signal
P.DOMWN are set to "H' for 50nmsec, electromagnetically braking notor 251. At
step S110, S111, D.FLAGEn) is set to "0" and MFLAGis set to "EJECT".
Controller 300 then returns to
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the fmain routine in Fig. 61. Referrin
sand n are not identical at step S71,

the status of output (D.LOCK) from op
| evel "L" at step 54 S72, to confi
has been brought to the | ock position.
position, then signal
controll er 300 noves stocker 1011 to
by the E/L key entered (for exanple,

entered). Once stocker 1011 has arriv
controller

D.LOCK I's In the71" state,

300 sets constant n to mat stop S74. At step S75,

g again to Fig. 63, if the values of m

then at step S72 controller 300 checks

tical sensor 229 to see if it is at

rm whet her | ower disk | ock shaft 156
If it has been brought to the | ock

and at stop S73,

p05|t|on POS.m where mis specified:

position POS4 if E/L key 4 was

ed at the specified position,

controller

300 checks to see if D.FLAGn) is "1" to
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confirmwhether a disk Dis at position POCS. mof the stocker. |If D. FLAGn)
i*s "1", then controller 300 proceeds to step S89 described above. Loadi ng
pl ates 81L, 81R are noved from open position POS.3 to support position
PCS. 2, and disk Dis brought to the eject position. If, at step S75,

D. FLAGn) is "0", controller 300 noves | oading plates 81L, 81R from open
position PCS. 3 to disk receiving posbhigg PCS.1 in steps S76-S81. First,
controller 300 sets signal FRONT to FK at step S76, and then waits for
signal bar-IN to change to "H' at step S77, Wen signal FRONT changes to
"H', timng pulley 15 is rotated clockwi se. The rotation of timng pulley -
15 causes timng pulley 15 to nove al ong rack 87B, closing | oading plates
81L, 81R The novenent of the |oading plates changes signal bar-INto "H',
and controller 300 begins counting signal bar-L. PULSE at step S78. At step
S79 and S80, controller 300 waits for the pulse count to reach "16" or for
signal bar-L.PULSE to stop. If the pul se count reaches " 16" or signal
bar-L. PULSE stops, it indicates to controller
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300 that |oading plates 81L, 81R have been brought to di sk receiving
position PCS. 1, and at step S81 signal FRONT and signal REAR are set to
"H' for 50 nsec to el ectromagnetically brake notor 250. In steps S82-S86,
controller 300 noves sliding plate 75 from position UP-2 to position
DOMN-2. First, at step S82, controller 300 sets signal P.DWN to "H', and
at tep 883, controller 300 waits forgsjgpal F. REF to change to "H'.
Sliding plate 75 is driven to the left  of the device, and optical mechanism
1006 is | owered once position UP-1 is part Lower disk |ock shaft 156 is

| onered and then brought back up to the | ook position. Wen the novenment of
sliding plate 75 is sufficient to change signal P.REF, to "H', controller
300 begi ne counting signal P . PULSE at step S84. At step S85, controller
300 waits for the pul se count to reach

FIG-36




"20". When the pul se count reaches "20", it idicates to controller 300 that
sliding plate 75 has arrived at position DOMWN-2; and at step S86 signal
P.UP and signal P.DOMN are set to "H', electromagnetically braking the
notor. At steps 887, S88, controller 300 sets D. FLAG n) and M FLAGto.-"0"
and "EJECT" respectively. Controller 300 then returns to the main routine.
Di sk Lock Error, Retry QOperation If, 3i6|77sitep 872, D.LOCK is not "L", then
controller 300 proceeds to thw flowhart shown in Fig. 65. Disk D. which is
offset, is noved to a position where shutter 120 is opened, and disk Dis
noved again to the stock position. First, controller 300 proceeds from step

S72 to step S110, and.checks the nu of retry attenpts made. Then, in

steps S121-S124, the s control -t eps step S89<S93 e carried out,

wi th | oadi ng pl ates 81L, R baj ggogd-of m gp€n position\PCS. 3 to -
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PCS.-2. Then, in steps S125.S129, the sanme, control steps as steps S94- S98
.are carried out, with sliding plate 75 being noved fromposition UP-2 to
position DONN-1, and optical nechani sm 1006 and | ower diak | ock shaft 56
156 being noved to the down position and the unl ock position, respectively.
In steps S130.S136, controller 300 noves disk D, which is at an offset, to
a position where shutter 120 is opengd.sjand then disk D is noved to the
stock position again. First, at step S130, controller 300 sets signal FRONT
to "H'. At step S131, controller 300 waits for signal S.CLOSE to change to
"L". When signal FRONT changes to "H', disk transfer nechani sm 1001 noves
disk Dtoward the front of the device as '

178
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di sk*D rotates counterclockwi se. Disk D forces shutter 120 open, and when
'signal S.CLOCSE changes to "L", controller 300 changes signal FRONT back to
"L" and sets signal REAR to "H' at stop S132. At step S133, controller 300
waits for signal S.CLOSE to change to "H' again as the rearward novenent of
disk D, initiated by changing REAR to "H' and FRONT to "L", causes shutter
120 to close.. Wen signal S. CLCSE c es to "H', controller 300 begins
counting signal L . PULSE at step S134. At step S135, controller 300 waits
for the pul se count to reach "130". \Wen the pul se count reaches "130" it

i ndicates to controller 300 that the di sk has been brought to the stock
position. At step S138, controller 300 sets signal. FRONT and signal REAR to
"H' for 50nsec, " el ect dNQnagneti cal b i ng not or 0. st eps S139- S143,
.controller 300 noves sl Pd{ng plAte 75O position DOANN- 1IN0 position

UP-2. First, at step S13%¢ CO Q! er 300 se fsignal P.UP tb "H'. At step
S140, controller 300 mai@g f oRY3i@nal [ |°' REF .
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to change to "L". Sliding plate 75 is noved to the right of the device, and

mhen signal P . REF changes to "L", controller 300 begins counting signal P
PULSE at step S141. At step S142, controller 300 waits for the pul se

count to reach "45". \Wen the pul se count reaches "45", it indicates to

57 controller 300 that sliding plate 75 has reached position UP-2. At step

S143, signal P.UP and signal P.DOM pgg;get to "H' for 50nmsec,

el ectromagnetically braking notor 251." In steps S144-S148, which perform

the sane control steps as steps S37-S41, controller 300 noves the | oading

pl ates to open position PCS. 4. Referring to Fig. 63, controller 300 returns

to step S72 and checks if D.LOCK has changed to "L".
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Di sk'Lock Error, Eject Operation If disk |ook errors occur even after the
Tetry operation described above is repeated three tines, controller 300
proceeds fromstep S120 In Fig. 65 to step S89 in Fig. 63. Disk D, which is
at an offset position, is brought to the eject position. Control Responsive
to E/L Key Actuation During Stand-by Mdde The following is a description of
control steps that are perforned whep 27 E/L key is entered during stand-by
node. Wien one of E/L key 1 through E9L tey 4 is pressed in stand-by node,
controller 300 sets constant mto "1" through "4" at the correspondi ng step
I n steps S10-S13, shown in Fig. 61. Controller 300 then proceeds to step *
S150 in Fig. 66 via step S70 in Fig. 63, and checks to see if MFLAG Is set

to "STAND BY". Since FLAG | s set 10 JAND- BY" i e and- by state,

control |l er 300 proceeds step 151 and thecks ¥0 see if e values for m

and n are identical, thus Egrm]'f LhgTETL key pressedthas a nunber
o o
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the current stocker position. If the nunbers are the sane, then in steps
.58 S152- S156, which performthe sane functions as steps S89-S93, |oading

pl ates 81L, 81R are noved from open position PCS.3 to position PCS. 2. Then,
In steps S157-S161, which performthe sanme control functions, as steps
S82-S86, controller 300 noves sliding plate 75 from position UP-2 to
position DOANN-2. In steps S162-S16943¢@ntroller 300 brings disk D, which is
at the playback position, to the eject position. First, at step S162,
controller 300 sets signal FRONT to "H'. Wen signal FRONT becones "H',

di sk D has noved toward the front of the device while rotated -
countercl ockwi se. At step 163, controller 300 begins waiting for signal IN
to go low "L". Wen loading plates 81L, 81R close to the

FIG-42
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position indicated in Fig. 14 and signal IN changes to "L", it indicates to
controller 300 that disk D has arrived approximately at the eject position.
At step S164, signal FRONT and signal REAR are set to "H' for 50nsec,

el ectromagnetically braking the notor. At step S165 and S166, D. FLAG n) and
M FLAG are set to "0" and "EJECT", respectively, and control returns to the
main routine. If, at step S151 described;above, the values for mand n vere
not identical, then controller 300 proceeds to step S170 shown in Fig. 67.
In steps S170-S198, which performthe same control functions as steps S121-
S148, the followng are perforned: (1) |loading plates 81L, 81R are noved -
from open position POQ. 3 to support position PCS. 2; (2) sliding plate 75 is

noved from position UPN2 to positieh 1; t the playback
position is brought to t sto posi tfon;\(4) 75 is
transferred from position B pqgitio > (5) | oading, plates 81L,
81R are noved to opeanosFIio ) 3, n& glfl er 300 then proceeds to step
S72, ni - -
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shown in Fig. 63, and noves stocker 1011 to'the specified position POS(n)
and brings the disk to the eject position. Control Responsive to E/L Key
Entry in Eject Mode Referring to Figs. 61, 63, and 69, the following is a
description of the control steps that are perforned when an E/L key is
pressed in eject node. When one of E/L key 1 through E/L key 4 is pressed,
controller 300 sets constant mto thg 299ropriate val ue "1" through "4" at
the corresponding step in steps S10- i . Controller 300 then proceeds to
step S270 in Fig. 69 via step S70 in Fig. 63 and step S150 in Fig. 66, and
checks to see if MFLAGis set to "EJECT"._Since MFLAGis set to "EJECT", -
controller 300 proceeds to step S271 nd checks to s If the values for m

and n are the sane, th determ niig if e E/L k
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and the current stocker position are identical. According to the present
enbodi ment, if meEn, it nust be that disk Dis ejected and the distance W
between belts 14 and 12 is the distance of the disk receiving state
(112mm) . Thus, the disk cannot be drawn into the device unless the user
pushes it in Therefore, when an E/L key is pressed that corresponds to the
ej ected disk, the controller 300 i megdistely returns-to the main routine,
ignoring the E/L key entry. If, in step S271, the values of mand n are not
identical, controller 300 proceeds to steps S272-S276, whjich performthe
sane functions as steps S32-S36. Sliding plate 75 is transferred from
position DOAN-2 to position UP-2, and then at step S267, signal REAR is set
to "H' and | oading plates 81L, 81R atgq further separated. According to the
present enbodinent, if disk Din the—g§ject position has not been renoved,
the | oading plates may open in respoiffe to the E/L key entry and the disk

woul d be unst abl e. TH? dek may f al
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out si'de of the device and be damaged, or the disk may fall inside the 60
devi ce and cause a nmal function. To avoid this problem controller 300 sets
signal REAR to "H' at step S277 and waits for 50nmsec at step S278. At step
S269, controller 300 checks to see if signal S.CLOSE is "H'. According to
t he present enbodi ment, after a 50nmsec interval, |oading plate 81L w |
nove to a position where shutter 1204sapiclose. If there is no disk at the
ej ect position, shutter 120 will be closed by spring 125, as shown In Fig.
56, and-signal S.CLOSE will becone "H'. However, If there is a disk at the
eject position, shutter 120 will not conpletely close because flap 120A
wll be held up by the top surface of disk D, as shown in Fig. 57, and
signal S.CLOSE will not be "H'.
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If signal S.CLOSE is "L", it Indicates to controller 300 that a disk is
,present at the eject position, and at step S280, signal FRONT and si gnal
REAR are set to "H' for 50nsec to stop notor 250. At step S281, the disk is
renoved, and controller 300 waits for signal S.CLOSE to change to "H'. Wen
the disk is renmoved by the user, shutter 120 rotates to the cl osed
position, setting signal S.CLOSE togghty1 At step S282, controller 300 sets
signal REARto "H' again, and |oading plates 91L, 81R are separated. At
step S283, controller 300 waits for signal IN to change to "H'. If, at
step S279, controller 300 finds that signal S.CLOSE is "H', then it junps
to step-S283 and waits for signal INto change to "H'. Wen signal IN
changes to "L" due to the notion of the |oading plate, controller 300
begins counting signal L . PULSE at step S284. At step S285, controller 300
waits for the pulse count to reach ten. Along with step S285, it would al so
be ‘possible to add a step that checks to see if signal P . PULSE has

st opped. Wien the pul se count reaches "10", it '
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I ndicates to controller 300 that the | oading plates have been brought to
open position PCS. 3. At step S286, signal FRONT and signal REAR are 61
both set to "H' for 50nsec, electromagnetically braking notor 250.
Controller 300 then proceeds to step 72 and noves stocker 1011 to specified
position POS(n), as described above, and brings the disk to the eject

posi tion, Control Responsive to the Re Command Referring to Figs. 60 and
61, when an externally connected conputer 303 (Fig. 60) sends a read
command, controller 300 proceeds fromstep S7 to step S14 in the main
routine (Fig. 61). The various nechanisns are controlled as described
above, to bring the selected disk D
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to the playback position and send the read conmand for the specified file
,to signal processing circuit 307 and servo circuit 308. The read signal
generated by optical pickup 2 is sent to signal processing circuit 307 via
RF anp 309. After EFM denodul ation, de-interleaving, error correction and
ot her necessary functions are perforned, -the signal is sent to externally
connected conputer 303 via interfacqufpuit 302, and the prescribed data
processi ng performed. Once the specified file has been read, controller 300
stops signal processing circuit 307 and servo circuit 308. Next MFLAGis
set to "STAND-BY" and controller 300 returns to the main routine. Disk
Stock QOperation If, in stand-by node, controller 300 does not receive a
read command from conputer 303 for a prescribed interval, e.g. 10 m nutes,
then controller 300 proceeds to JOB STOCK shown in Figs. 70 and 71,

75(UP-1)



62 vira steps S8 and S15. In steps 8202-S229, which performthe sanme
functions as steps S121-S148 descri bed above, the follow ng steps are
carried out: (1) Loading plates 81L, 81R'are noved from open position PCS. 3
to support position PCS.2; (2) sliding plate 75 is noved from position UP-2
to position DOMWN-1; (3) disk D, at the playback position, is brought to the
stock position; (4) sliding plate 754§;7 rought from positi.on DOWN-1 to
position UP-2; and (5) |oading plates 81L, 81R are noved to open position
PCS. 3. Then, at step S230, controller 300 checks to see if signal D.LOCK is.
"L", and if it is, MFLAGis set to "STOCK" at step S23 1. Control then
returns to the nmain routine. Referring now also to Fig. 71, if at step S230
signal D.LOCK is. not "L", then controller 300 proceeds to stepS232. 1n
steps S232- S260,




controller 300 noves the disk, which is in an incorrect position, to a
.position where shutter 120 is opened, and the disk is brought again to the
stock position. This re-registers the disk position. Then, controller 300
returns to step S230 shown in Fig. 70, and signal D.LOCK Is checked again.
The details of the functions perfornmed in steps S232-S260 are identical to
those perforned in steps S121-S148 dgsgeri bed above, so the description will
be omtted here. Oher Exanples of Control Routines Responsive to E/L Key
Actuation During Eject State Referring to Fig. 69, in the flowhart

descri bed above, controller 300 checks to see if signal S.CLOSE is "H' at
step S279. If signal S.CLOSE is "L", controller 300 stops the opening
notion of the |oading plates at step S280, and continues to wait for signal
S.CLCSE to change to : '
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63 "H' at step S281. However, it would also be possible to have controller
:300 return the loading plates to disk receiving position POS. 1, nove the
sliding plate tg position DOMN-2, and return to the main routine, thus
ignoring the E/L key entry. Thus, if signal S.CLOSB is "L", controller 300
sets signal REAR to "L" and signal FRONT to "H' at step S280 so that the

| oading plate is-closed. Controller s30gmaits for signal P.PULSE to stop at
step S291. Wien the | oading plates nove to receiving position PCS. 1 and
signal P . PULSE stops, controller 300 executes steps S293-S297, which
perormthe same functions as stops S82-S86 descri bed above. Sliding plate -
75 is nmoved from position UP-2-to position DOMN-2 and controller 300
returns to the main routine shown in Fig. 61. Steps in Fig. 73 that are
identical to the steps in Fig. 63 are given the sane step nunbers, so their
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descriptions are need not be repeated here. One of the problens addressed
By the invention Is stabilizing the disk during transport. This is done by
urging a surface of the disk against a parallel surface of the disk guide
to keep the disk in a constant pitch orientation as the disk is noved.
According to a feature of the invention, this can be addressed w thout any
damage to the recorded surface of theydizgk by providing that the portion of
the surface of the disk urged against the parallel surface of the disk
guide is restricted to an edge portion that has no recorded data. In
addi tion, avoi dance of damage to the disk Is_acconplished by insuring the -
paral l el surface of the disk guide is of a low friction material, Another
feature of the invention is the use of an angled surface 12B to
si mul t aneously urge the disk toward the drive side disk guide and urge the
di sk toward the parallel surface of the disk guide to provide for pitch
stability. As discussed above, the |deal range for this
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64 angle is in the range 45-70 degrees and the optinmal, specified for the
preferred enbodi ment with its specific design features, is about 60
degrees. Having described preferred enbodi mrents of the invention with
reference to the acconpanying drawings, it is to be understood that the
invention is not limted to those precise enbodi nents, and that various
changes and nodifications may be effgg therein by one skilled in the art
wi t hout departing fromthe scope or spirit of the invention as defined in

t he appended cl ai ns. For -exanple, the present invention is used in a
changer-type di sk pl ayback device in the above enbodi nent, but it would

al so be possible to use the invention ini®@gingl e-di sk playback device that
does not have a- 121A
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stocker 1011. Al so, the enbodi nent above transferred the disk by rotating
i't wwth a drive-side disk guide 1002 and a fixed-side di sk guide 1003.
However, it would al so be possible to configure fixed-side disk guide 1003
in a simlar manner as drive-side disk guide 1002, and to transfer the disk
Wi thout rotating the disk by using a pair of belts 14. In the enbodi nent
descri bed Above, drive-side disk guidg A302 and fixed-side disk guide 1003
are fixed to |l oading chassis 80 so that they can nove in parallel in a
direction perpendicular to the direction of disk insertion. However, it
woul d al so be possible to have the guides supported so that they can freely
rotate around the rear of the device, thus allow ng notion toward the disk
transfer surface toward the disk insertion opening. In this case, the axis
of rotation would be positioned so that the gui des do not open and cl ose
when the disk is noved, excluding the cases when the disk is inserted or
renoved. Al so, the enbodi nent described above connected the guides with

pi ni on gear 85, but it would also be possible to

_— Pt

_-81R

121

VERE
8OF \ 122

120

FIG-55

783
M
N
|
= ,
") T | LT
R \|__='.'=: .
s | ) |8
ey




65 fix one guide to the chassis and have only one be novably supported. |f
drive-side disk guide 1002 is fixed to the chassis, it could further
sinmplify drive nmechani sm 1004, .which drives timng pulley 15. In this case,
movi ng belt 14 away from di sk edge De becones difficult, but the need for a
spindle notor would be elimnated if disk rotation during playback can be
perfornmed by using belt 14 to drive tdw,/f sk edge, and belt 14 woul d not
have to be noved away fromthe outer disk perineter. Furthernore, in the
enbodi ment descri bed above, a disk at playback position is transferred to a
position where the disk spindle hole is conpletely exposed outside of the -
device fromthe disk insertion opening. Howev¢p] the position to which the
disk Is transferred does not have to {21A




result in the spindle hole being conpletely.outside, as long as it is

possi ble for the user to support the disk spindl'e hole and the edge. In
addition, the present invention is applicable to designs in which the
spindle haole is not accessible at all to the user for holding the disk
since a disk can also be grasped by a user w thout providing access to the
spindle hole. Also, In the eject steﬂgg,}pading.plates 81L, 81R are brought
to disk receiving position PCS. 1, but they can al so be brought to an
intermedi ate position. In this case, when the disk Is renoved, the two.

pl ates would nove to disk receiving position POS.1 due to the action of
spring 127. The enbodi nent descri bed above is a changer-type di sk pl ayback
devi ce that uses”a permanent stocker that is not renovable fromthe
changer. The Invention, however; is also applicable to a changer-type disk
pl ayback device that uses a renovabl e magazine. Also, in the device of the
enbodi nent descri bed above, the disk is transferred by noving timng belt
14 and rolling the disk along sl oped
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surface 12B of friction belt 12. However, it would al so be possible to have
66 a drive pulley engageable with the dISk edge di sposed rotatably on the
chassis, as in the disk transfer device described in Japanese | ai d-open
publication nunber 61-210556. The rotation of the drive pulley would drive
t he di sk edge, and the di sk would be transferred by being rolled. Al though
in the enbodi ment described above, thg dijsk is in contact with an unlined
surface of the disk guide, it is ¢ ear fromthe specification that |ow
friction is desired and that a |limng material that Insures low friction

coul d be provided on thej surface E)of th dish ui dg 1L003.; Such .
variations are withim the scope oF at | easf isoma df t el aijma. Al though in
t he enbodi nent of thg [y 'e'n‘t“i'dﬁ'ﬂ"eB‘C:ri'bE'cr he-rerﬁ a - [T
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sl oped surface is used to urge a surface of the disk against an orienting
surface of a disk guide, it is possible that alternative urging neans for
urgi ng can be enpl oyed. For exanple, surface 12B could be angl ed

per pendi cul ar to the recorded surface of the disk and provide no urging
force against the surface 11D at all. To provide the urging force, a second
el ement coul d be provided, that has I@¥7ﬁr|ct|on such as a wave-pring

bet ween the surface opposite surface 1 and the disk (Refer to Fig. 6).
Such alternatives are within the scopes of at |east sonme of the clains

bel ow. Al though in the enbodi nent of the invention described herein, the
disk is pitch stabilized and urged against a drive belt by a surface 12B
that is a constant-slope flat surface, it is possible that curvilinear
shapes coul d al so be uged. For exanple, & shape that®Ncurves around corner
De could present a norH}l precisely at ner De th%@ applies both a.-force

wi th both disk-surfaceqparallel and a di ur face-nporggal conponent. Such a
. curvilinear or cylindrilical surface wo pﬁpvide . qg spring rates in the
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di sk-surface-parallel and a disk-surface-nornmal directions as the disk
distorted the material of which a guide 12 was made. Once di sadvant age of

~ 67 such a curved surface-woul.d be the possibility of greater abrasion on

t he upper disk surface. Wiile the enbodi nent above used a sl oped surface
for side 12B of friction belt 12, it would al so be possible to have right

' side surface 14A of timng belt 14 b?ﬁaﬁﬁ#sloped surface, and it would al so
be possible to have both sides 12B, the belts be sl oped surfaces.
~Al'though only a single or few exenplary embodi ments of this invention have
~ been described in detail above, those skilled in the art will readily '
appreci ate that many nodifications are possible in the exenplary
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enbodi nent (s) without materially departing fromthe novel teachings and
advant ages of this invention. Accordingly, all such nodifications are
itended to be included within the scope of this invention as defined in the
follow ng clainms, In the clainms, nmeans-plus-function clauses are intended
to cover the structures described herein as performng the recited function
and not only structural equival ents but al so equival ent structures, Thus

al though a nail and screw may not be®8¢7dctural equivalents in that. a nai
relies entirely on friction between a wooden part and a cylindrical surface
whereas a screw s helical surface positively engages the wooden part, in
the environnent of fastening wooden parts, a nail and a screw nay be

equi val ent structures.(Jo8 084D '
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What *is clainmed is: 1. A disk transfer device for transporting a recorded
disk with a recorded surface, a back surface opposite said recorded
surface, and an edge surface running around a perineter of said disk,
conprising: a first longitudinal guide having a first surface oriented to
engage said edge surface at a first portion of said edge surface; a second
| ongi tudi nal gui de having a second sygfifage oriented to engage said edge
surface at a second portion of said edge surface opposite said first
portion of said edges surface; said first |ongitudinal guide having a guide
surface parallel to a direction of travel of said disk; said guide surface’
al so being parallel to gom BJacEchrded surface; and a resilient el enent
attached to said.first |ongitudinal guide positioned to urge one of said
recorded surface and said acks:?bf ace agai nst said guide surface.
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2. A levice as inclaiml1, wherein said first surface is a surface of said
3. A-device as in claim?2, wherein said first surface

resilient el enent.
has a portion that
A device as in claim?2, wherein:

channel ;

i's non-paralle

| with said edge surface of said disk. 4.

said first

| ongi t udi nal
and said first surface lies inside said channel .

gui de has a
5. A device as in

cIa|n14 wherei.n said first surface fgr/m a blind end of said channel.

device as in claim1l1, wherein:

and
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said first surface lies inside said channel . _
wherein said first surface forns a blind end of said channel.

as in claim1, wherein: said first surface is a surface of said resilient

el enent ;

and said first surface has a portion that is
edge surface of said disk. 9. A device as in claiml,
urgi ng mechani sm positioned to forceggahd first and second | ongitudinal

gui des together so that a pair of constant oppositely-directed forces is

applied to said di sk edge surface.
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wi th sai.d edge surf
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12. Ardevice
channel ; and
in claim12,
14. A device
channel ; and
in claimil4,
16. A device

as in claim10, wherein: said first |ongitudinal guide has a
said first surface lies inside said channel. 13. A device as
wherein said first surface forns a blind end of said channel.
as in claim9, wherein: said first |ongitudinal guide has a
Bald first surface lies inside said channel. 15. A device as
wherein said first surfqﬁp orns a blind end of said channel.
as‘in claim9, wherein: said first surface is a surface of

said resilient elenent; and
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70 said first surface has a portion that is non-parallel with said edge
surface of said disk. 17. A device as in claim1l, wherein one of said first
and second surfaces is driven in said direction of travel to cause said
disk travel. 18. A disk transfer device for transporting a recorded disk
with a recorded surface, a back surface opposite said recorded surface, and
an edge surface running around a perigatef of said disk, conprising: a

| ongi t udi nal gui de having a first surface oriented to engage said edge
surface; an urging nechani smand a second surface, both being oriented to
engage said disk and urge said edge surface against said first surface;
sai d | ongi tudi nal guide having a guide surface parallel to a direction of
travel of said disk; said guide sugdgrCh(FakSds)bei ng parallel to said
recorded surface; and l
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said first surface being non-parallel

w th said edge surface of said disk.

9. A device as in claim18, wherein said first surface has a portion that

forms an angl e between 45 and 70 degrees with said recorded surface.

20. A

device as in claim19, wherein said portion of said first surface is
. positioned to engage a corner of said disk where said edge surface neets
one of said recorded surface and sai dgpagk surface.

claim 18,
| ongi t udi nal

further

gui de;

resilient el enent.

conpri si ng;

21. A device as in

a reS|I|ent el enent attached to said

and said first surface being a surface portion of said
22. A device as in claim?2l1l, wherein said first surface
has a portion that fornms an angl e between 45 and 70 degrees with said
recorded surface.-
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23. A device as in claim22, wherein said portion of said first surface is
positioned to engage a corner of said disk where said edge surface neets
one of said recorded surface and said back surface.
clai m 23, wherein said guide surface engages an edge portion of said
irecorded surface on which no data is recorded. 25. A device as in claim18,
‘wherein said urging nechanismis a angyhen | ongitudinal guide.
transporting device for transporting a disk, with an edge, a re

surface, and a back surface opposite said recorded surface, fro
insertion position to a first position of said device, conprising: first

and second di sk.
said first disk transfer
portion of said edge;
means for engagi ng
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}
a second portion of said edge; nmeans for urging said first and second di sk
transfer gui des together distance apart so that said disk can be supported
t herebet ween; at | east one of said first and second di sk transfer guides
i ncluding drive nmeans for noving said disk along said first and second di sk
transfer guides responsively to said separating;, one of said first and
second di sk guides having an urging ggyface and a guiding surface; and said
urgi ng surface having a sloped portion positioned to engage said edge at a
corner thereof, s%tﬂgiéfgﬁg)portlon being oriented to. urge said disk toward
t he ot her of said ' T second di sk guides and al so urge one of said
recor ded and_pack surf qces agai nst said guide surface,
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72 27. A device as in claim 26, wherein an orientation of said guide
surface is such as to nmaintain a constant pitch angle of said disk as said

disk is transported. 28. A device as in claim27, wherein said guide
surface engages an edge portion of said recorded surface on which no data
further conprising: a resilient
and second di sk gui des; .

is recorded. 29. A device as in claim 26,
elment with a surface on said one of said Ebys}
rtion of aid surface of said resilient elenent.
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ortion of said recorded surface on which no data i's recorded.
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