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DISK TRANSFERRING DEVICE -

- BACKGROUND OF THE INVENTION

Disk playback devices using pairs of endless drive belts to transfer disks between an
eject position and a playback posmons have been" dxsclosed m Japanese ut111ty model
publication no. 60-106250 Japanese ut111ty model pubhcatlon 61-24851 and Japanese laid-
open publication no. 2-7263. In each of these devices, a pair of drive belts are beld taut and
parallel to each ether on either side of a disk transfer path. A disk is supported between the
belts by the disk's edges. With the disk supported between the belts, the distance separating
the belts is approximately equal to the diameter of the disk. When the disk is transferred to
the playback position, the drive belts are separated further apart to clear the disk for
playback. o

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

“The bowing. of the drive belt makes less attractive designs for disk transfer devices

‘employing a single belt and a fixed surface to support the disk edges instead of two

revolving belts. While such a design would be simpler and more economical, the bowing of
the drive belt would cause the path followed by the disk center, during disk transfer, to be a
nonlinear function of angular displacement of the drive used to revolve the belt. This can

make it difficult to arrange for the center of the disk to coincide pi'ecisely with a center of a

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

capable of transpdrting different-sized disks
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would require consideration of a dtfferent non-linear function for each of the
different disk sizes. While such design is theoretically possible, the variations
in belt flexibility due to variations in material properties and resulting from
manufacturing and use variables could make it impractical. In addition,
complex arithmetic such as would be requlred requires more memory and
processmg power for a digital controller Belt drive systems suffer from
another problem in that vibration dunng disk transfer can cause a supported
disk to be dlslodges

OBJECT: AND SUMMARY OF THE INVENTION

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

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

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

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

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

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

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

a spnn_g The guides have sufficient range of movement to accommodate 80
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and 120 mm disks. The revolving belt is supported by a wall that prevents
the belt from bowing under the force of the disk edge. Because the belt
follows a linear path, the disk center follows a linear path. In addition, the
disk center position is a linear function of displacement of the encoder. This
makes design of the positioning logic simpler and therefore storable in a
smaller memory. In addition, the present invention makes posmomng reliable
since the variable stretch properties of the belt do not have to be considered,
According to an embodiment of the present invention, there is
described, a disk transferring device for transferring a disk having an edge
between first-and second positions of a disk player, comprising: a chassis,
first and second disk guides connected to the chassis, each havmg means for
~supporting a disk between the first and second disk guides, the first disk
guide having a revolving belt, supported between first and second supports
on the first dlsk guide, the revolving belt having a long1tud1na1 spanning
portion between the first and second supports, the belt having an outside face
for engaging the edge of the disk and an inside face opposite the outside face,
means for urging the disk edge against the outside face, whereby the disk is
moved when the revolving belt is revolved and means, located between the
first and second supports and adjacent the inside face, for preventing a
- bowing of the spanning portion, N .
According to another embodiment of the present invention, there is
described, a disk transferring device, for transferring a disk having a disk
. diameter and having a ﬁrst position and a recejving position, comprising: a
chassis, a disk transfer guide movably connected to the chassis and held in
a ready position, the disk transfer guide including first means for engaging
an edge of the disk at a first point of the edge, second means, connected to
the chassis opposite the disk transfer guide,' for engaging a second j)oint of
the edge opposite the first p(;int, the first and second means for engaging
being separeted by a distance less than the disk diameter when the disk
transfer guide is in the ready position, the disk transfer guide shifting away
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from-the second means for engaging upon an insertion of the disk between
the first and second means for engaging until the disk is posxtloned between
the first and second means for engaging at the receiving position, whereupon
a shlﬁmg of the disk transfer guide occurs until the first and second means
for engaging are separated by a distance substantially equal to the disk
dlameter drive means for actively transferring the disk along the disk transfer
guide in a direction leading between the receiving position and the first
position, the drive means includiﬁg a belt having a belt surface, the belt being
revolvably supported at two support points on one 6f the first and second

means for engaging to form a loop, means for urging the disk edge against

. the belt surface and means, connected to the one of the ﬁrst.and second

means, for supportlng the belt by countering a force of the urging transmitted
by the means for urging. '
According to still another embodiment of the present invention, there
is described, a disk conveying device for conveying a disk, comprising: a
belt, means for revolvably supporting the belt at two pbints to form a loop,
a straight spanning portion of the belt betv;recn the two points, means for
revolving the belt, the belt having means for e;igaging' a portion of the disk,
and thereby conveying the disk along the spanning porﬁon when the belt is_
revolved and means for preventing a deﬂectlon of the spanmng portion by the
disk, whereby the spanning portion remains straight during the conveying.
The above, and other objects, features and advantages of the present
invention will become apparent from the following description read in

conjunction with the accompanying drawings, in which like reference

- numerals designate the same elements.
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Brief Description of the Drawings
Fig. 1 is-an exploded view of a main chassis of a disk player. -

Fig. 2 is an exploded view of a support mechanism of a disk transfer mechanism, a

_' clamper support mechanism, a disk, clamper, and a disk lock mechanism, all attached to a

loading chassis 80 of the main chassis of Fig. 1.

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

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

Fig. 5 is an end-wise cross-section of the drive-side disk gui(_ie of Fig. 3.
~ Fig. 6 is an end-wise cross-section of the fixed disk guide of Fig. 4. -

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

Fig. 8 is a top-wise cross-section of the ﬁxeﬁ disk guide of Figs. 4 and 6.

Fig. 9is an exi)loded view of an optical mechanism and damper lock mechanism.

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

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

Fig. 12 is an exploded view of a disk lock mechanism.
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Fig. 13 is a top-view of the disk transfer mechanism of Fig. 2 in a disk
receiving position. '
Fig. 14 is a top-view of the disk transfer mechanism of Fig. 2 with a

- disk in an initial stage of a disk loading operation for a large-diameter disk.

Fig. 15isa tep-view of the disk transfer mechanism of Fig. 2 in a later
stage of the disk loading operation for a large-diameter disk. -

Fig. 16 is a top-view of the disk transfer mechanism of ‘Fig. 2 in which
a large-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback positiorr. '

Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk released in the playback position in preparation for
playing the disk back.

Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showmg

- a large-diameter disk in a store position.

Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a large'-diameter
disk being moved from the store position to and eject position.

Fig. 20is a top-v1ew of the disk transfer mechamsm of Fig. 2 witha
small-dlameter disk during insertion.

Fig. 21 is a top-view of the disk transfer mechanism of Fig. 2 in wl_iich
a small-diameter disk is' firmly held in a intermediate position, in which it is
supported by the disk transfer mechamsm and in a playback position.

Fig.22isa top-vrew of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the. playback position in preparation for
playing the disk back. ' |

Fig. 23 is a top-view of the dlsk transfer mechanism of Fig. 2 showmg
a small-diameter disk in a store posrtron

Fig. 24 isa top-view of the disk transfer mechanism of Fig. 2 showing -

-a sequence of disk outlines indicating positions occupied by a small-diameter

disk being moved from the store position to and eject position.
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Fig. 25 is a top-view of the loadmg plate openmg/closmg mechamsm

witha slldmg plate mechanism in a first posmon

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

Fig. 27 is a top-view of the loading plate opening/closing mechanism

with a sliding plate mechanism in a third position.

Fig. 28 is a top-view of the lbadi_ng plate opening/closing mechanism
with a sliding plate mechanism in a fourth position which engages a rack
member. ' | '

Fig. 29 is a top-view of the loading plate openihg/cloSing mechanism

with a sliding plate mechanism in a fifth position which engages the rack

member and which a pinion has traveled a distance on the rack member to
open the loading plate opening/closing mechanism. o
Fig. 30 is a top-view of the damper lock mechanism in which the

sliding plate mechanism is in a first position in which the damiper lock

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

sliding plate mechanism is in a second pos1t10n in which the damper lock

mechanism remains in a locked position.

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

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

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

mechanism is lowered.



8

Fig. 35 is an end-view of optical mechanism vertical transfer
mechanism where the sliding plate mechanism is in the first state in which the
- optical mccha;lism is lowered. ' _ |
| Fig. 36isa toi)-view of optical mechanism vertical transfer mechanism _

where the sliding plate mechanism is in the second state in which the optical |
mechanism is lowered. N | _ .

Fig.37isa eqd—view of optical mechanism vertical transfer mechanism
where the'sliding plate mechanism is in the second state in which the optical
mechanism is lowered.

Fig. 38 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is.in the -third state in which the optical

mechanism is raised. .

Fig. 39 is a top-view of optical mechanism vertical transfer mechanism
‘where the sliding plate mechanism is in the third state in which the optical
mechanism is raised. : _

Fig. 40 is a top-view of optical mechanism vertical t;aﬁsfer.mechanism
where_-the sliding plate mechanism is in the fourth state in which the optical
mechanism is raised.

Fig. 41 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate mebhaﬁ_ism is in the fourth state in which the optical

 mechanism is raised. |
| Fig. 42 is a top-view of the clamper support mechanism where the
loading plates are in a position for receiving a disk.

Fig. 43 isan end-wise section of the clamper support mechanism where
the loading plates are the position shown in Pig. 42.

Fig. 44 is a top-view of the clamper support mechanism where the
loading plates are in a position in which a large-diameter disk is supported. * |

' ~ Fig. 45 is an end-wise sectibn of the clamper sﬁpport méchanism where

the loading plates are the position shown in Fig. 44.
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Fig. 46 is a top-view of the clamper support mechanism immediately
- after the optic_al mechanism and turntable have been raised to clamp the disk.
Fig. 47 is an end-wise section of the clamper support mechanism where
0ptical mechanism and turntable are in the configuration of Fig. 46.
Fig. 48 is a top-v1ew of the clamper support mechanism after the
* clamper has been released.
Fig. 49 is an end-wise section of the clamper sppport mechanism in the
configuration of Fig, 48, ' | .
~ Fig. SOIis an end-wise section showing the clamper support mechanism
after releasing the clamper whlle no disk is present between the clamper and
' the turntable. _
Fig. 51 isan end¥wise section of the clamper support mechanism after
an attempted disk clampmg of a misaligned disk '
Fig. 52 isa top view of the disk lock mechanism w1th the slldmg plate
mechanism in the first position in which the disks are locked.
_ Fig. 53 is a s1de section showing the disk lock mechanism with the
sliding plate mechanism and the disk lock mechanisms in the -position of Fig,
5. ~
- Fig. 54 is a top view of the disk lock mechanism with the slldmg plate
mechanism in the second position in which a disk is unlocked. :
Fig. 55 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 54.
Fig. 56 is a top view of the disk lock mechanism with the sliding plate
mechanism in the third position in which the lock is partly closed. .
Flg 57 is a side section showing the disk lock mechanism with the
sliding plate mechamsm and disk lock mechanisms in the positions of Fig. 56.
Fig. 581 is a top view of the disk lock mechanism with the sliding plate
. mechanism in the fourth position in which a disks are locked.
Fig. 59 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 58.
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Fig. 60 is a top-view of a disk insertion error prevcntlon mechanism
prepared to allow msertlon ofa disk.

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

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

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

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

Fig. 65 is a timing chart indicatiﬁg the relative states of the loading _
plates, the clamper support mechanism, the flap closure and signals ﬁsed for
transporting a disk into the disk player.

Fig. 66 is a timing chart indicating the relative states of the damper
lock mechanism the rack and pinion mechanism used to open 'the loading "
plates, the disk lock mechanism, the position of the optical mechanism, the
 position of the sliding plate and the state of a signal used to register the sliding |
plate position. § _

Fig. 67 is a block dlagram of a control c1rcu1t for the disk player.

Fig. 68 is a flowchart of a main procedure of system controller 300.

Fig. 69 is a flowchart of a JOB LOAD procedure.
Fig. 70 is a flowchart of the JOB LOAD procedure.
Fig. 71 is a flowchart of the JOB LOAD procedure.
Fig. 72 is a flowchart of a JOB EJECT procedure.
Fig. 73 is a flowchart of the JOB EJECT procedure. |
Fig. 74 is a flowchart of the JOB EJECT procedure. -

" Fig. 75 is a flowchart of the JOB EJECT procedure.

. Fig. 76 is a flowchart of the JOB EJECT procedure.
.Fig. 77 is a flowchart of the JOB EJECT procedure.
Fig. 78 is a flowchart of the JOB EJECT procedure.
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| Fig. 79 is a flowchart of the JOB EJECT procedure.

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

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

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

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

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

Fig. 85 isa cfoss—section of a fourth embodiment of the drive-side disk
guide. . | :
Fig. 86 is a perspective drawing mdlcatmg an alternative embodlment
.of the disk player in which the disk player is mounted verl:lcally

'DETAILED DESCRIPTION OF THE PREFERRED EMBODI_MENTS

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

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

potential cause of damage to disks during insertion and removal.

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

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

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

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

- racks 810L and 810R: A pinion gear 85, which rotates on the bottom surface

| of loading chassis 80, engages with racks 810L and 810R. When loading plate
81L moves laterally, pinion géar 85 rotates in a direction that forces' loaﬂiné :
plate 81R to move an equal distance in the opposite direction of foading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support



13

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

Abent portlon of loading plate 81L forms an integral shutter plece 811
in loadlng plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optlcal sensor 236 on
the front end of loading chassis 80. Disks are supported between fixed and
driv_é-side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Optical sen.sdr 236 is positioned so that the light beam is broken
when a disk of a certain size is supported between timing and friction belts 14
and 12. Referring also to Fig. 65, a-signal TN, which is output by optical
sensor 236, goes high (H) when the size of an inserted disk is between 78 and
84 mm, which corresponds with small diameter compact disks. _

Referring to Figs 3 and 5, drive-side disk guide 1002 includes an -upper
disk guide 9 of a resin having a low friction coefficient s'ulch'as Duracon. A
lower surface of upper disk guide 9 forms an upper half of a guide groove 9°,
which guides the edge of the inserted disk on the left side of hdusing 1000. A
sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface 9A, engages the upper surface of the disk edge. A sloped sqrfabe 104,
running longitudinally on a lower disk guide 10, slop'es at a 45-degree angle
in a direction opposite that of sloped surface 9A. A projection 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
‘'gap of 1.3 mm width (Hl), between projection 9B and projection 10B, is
shghtly wider than the thickness of a disk (1.2 mm) so that the dlsk edge is
guided preclsely ) .

Referring to Fig. 3, a timing pulley 15 rotates on a shaft 16 on a
forward end of upper disk guide 9. Shaft 16 projects through the lower surface
of upper'disk guide 9. A_nothef shaft 6 projects upwardly from the upper
surface of lower disk guide 10 at its rear end. Another timing ;iulle)'r 7 rotates
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on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 to
form a loop with a long axis of the loop being parallel to a direction of
transport of &isk D, d. ‘An inside surface of timing belt 14 has teeth or
serrations. Outside sﬁrfaces of timing pulleys 15 and 7, adjacent corresponding
portions of the inside surface of timing belt 14, also have teeth or serrations
to engage the teeth or serrations of timing belt 14, thereby preventing slippagé
of timing belt 14 with respect to timing pulleys 15 and 7. -

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

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

Referring to Fig. 3, 5, and 6 an outer perimeter surface 14A of timing
belt 14 is positioned to engage with the disk edge, guided between projections
9B, 10B, on the left side of housing 1000. Friction belt 12 engages the
opposite edge of the disk. Timing belt 14 is revolved by timing pulley 15 to
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move the disk inside -h(-)using 1000. Friction belt 12 is fixed relative to ldading
plate SIR_. Thergfore, if timing belt 14 were pefmitted to bow, the center of
‘the disk woul& move toward the leff of fhe device éausing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is
determined from the angular displacement of timing pulley 15. The non-linear
displacement of the disk would make it difficult to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley 15.
This is so because, with bowing of timing belt 14 and friction in the sliding
'supports, the tfansverse movement of the disk would be a complex function of
fore-aft displacement of timing pulley 15 which would vary with properties of
-.the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likély to lead to errors in fore-aft position detection of the
disk. |

‘ Referring _moinentarily to Fig. 82, timing belt 14 is prevexited from
| bowing by a guide wall 10D, on lower disk guide 10. The inside surface 14B
of timing belt 14 slides over guide wall 10D. This prevents the force of the
disk from pressing thning belt 14 inwardly. A metal plate 8, between disk
guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents disk guidés 9 and 10 from
flexing. A disk proteE:tion sheet 23, attached to the top and bottom surfaces of
the rear 'slide of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk- guide 9.

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

-motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.
Gear 63A on a lower portion of gear member 63, engages worm gear 253,
Plate 86A is fixed to a shaft 88 which fits in a center holé 91A of shaft 91,

“allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably

| interconnecting plates 86A and 86B.. Timing pulley 15 rotates on shaft 16
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protruding from a distal end of plate 86B. An intermediate gear 82C, rotating -
at a middle of plate 86A meshes with both gear 63C, on an upper portion of
gear member 63 and gear 82B, thereby transmitting rotation of the shaft of .
motor 250 to gear 82B. Rotation of 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 82B and a gear 15B on a lower portion of timing pulley 15.

Referring momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timing pulley 15 as timing pulley 15 moves
transversely with drive-side disk guide 1002. Thus, the rotation of motor 250
"is transmitted to timing pulley 15 by an extensible transmission without
moving motor250. With such an extensible transmission, there is no need for
spe.ce for movement of a bulky motor. In addition, by having an extensible
tre_nsmission instead of a movable motor and transmission, the mass and
weight of the-driv.e mechanism travelling with loading plate 81L is minimized,
making it possible to use a weaker spring 127 to ﬁrge loading plates 81L and-
81R medially together. Disk insertion is thereby made easier and more
responsive. In addltlon the pressure load on tlmmg belt 14 and friction belt
12 is reduced. '

Optical sensor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
interrupte a light beam detected by optical sensor 232 as gear member 63
rotates. Optical sensor 232 generates a loading pulse signal, signal
L. PULSE. Because bowing of the timing belt 14 is prevented as discussed
'above rotation of shutter wheel 63B is correlated in a predetermined way with
movement of disk D, d. Therefore, signal .. PULSE can serve as an
indication of disk movement. During disk transfer, one pulse in signal
- L.PULSE indicates a movement of 0.5 mm of the disk in the present
embodiment. The same signal L. PULSE also indicates the distance moved
by loading plate 81L during an operation that is described below. In this
~ operation, one pulse indicates that loading plate 81L has moved 0.314 mm.
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Referring now also to Fig. 13, when no disk is held between drive-side
and fixed-side disk guide 1002 and 1003, the force of spring 127 pulls support
- pins 17A and 17B together until they rest against the ends of gu1de grooves
80A and 80B, respectively. This places disk transfer mechanism 1001 in a disk
receiving position (POS. 1). In the disk recewmg position, loading plates 81L
and 81R, attached to support pins 17A and 17B, respectively, are located at
specified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported bﬁ loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than .
the 80 mm diameter bf small-diameter disks. When disk transfer mechanism

1001 is in the disk recewmg position, tlmmg belt 14 is statlonary and remains
so until a disk D, d is inserted a certain distance.

When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first engagés with timing belt 14 and disk guide 11E. As describe_d
above, disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E during disk insertion.
As the disk is inserted, loading plates 81L and 81R are forced apart against the
fdrce of spring 127. The presence of disk guide 11E prevents disk D from
'rubbing against timing belt 14 during this phase of insertion. By preventing the
disk from rubbing against timing belt 14, damage and wear to timing belt 14
is m1mm1zed

Referrmg to Figs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation distance between timing belt 14 and
friction belt 12 is increased to 78 mm. This mltlates disk loading. To pull disk
D into housing 1000, disk transfer mechanism 1001 revolves timing belt 14
~ counterclockwise. However, timing belt 14 cannot pull the disk in until the
disk has reached a certain point where the tendency of the disk to slip back 6uf_
- due to the force of spring 127 is overcome by the force of friction between the
disk edge and timing belt and friction belt 12. This requires that the {lser push
the disk inwardly up to that point. The present design is optimized for a user -
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that inserts disk D into insertion aperture 1A holding the disk spindle hole and

the disk rim v_vith the right forefinger and the thumb, respectively. The disk -
can then be easily and naturally rotated clockwise as the disk is pushed in.
. Drive-side disk guide 1002, draws the disk in by pulling the left side of liisk

D, rotating it clockwise, with the hand of the user ufging it along until disk

transfer mechanism 1001 gets a solid grip on disk D.

| ~ Once disk transfer mechanism 1001 has brought disk D to a posmon
where it is firmly supported between tlmmg belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is bl_'ought to a playback
position (P2) and then to a stock position (P3). Referring momentarily to Fig.
19, by driving timing belt 14 clockwise, disk transfer mechanism 1001 brings
~disk D from a stock position (P3), or a playback position (P2), to an eject
position (P4) yvhere' disk D, d may be removed by the user. Disk transfer
mechanism 1001 is controller to bring disk D as far to the front of the disk
- player as possible without causing permittihg timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped jusf before timing
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk D is
moved between the ejeet pesition the playback positiort, and the stock position -
~ in response to keypad entries by the user.
Referring momentanly to Flgs 13, 17, and 25 when a disk is played
- back, loading plates 81L and 81R are separated by a distance greater than the

.diameter of the disk, thereby releasing the disk so that the disk can be rotated
 freely. A rack engager 1005, which moves loadmg plates 81L and 81R apart,
is also driven by motor 250

' Referrmg again to Fig. 7, a rack release plate 134 is attached to main

chassis 90 by pins 135, inserted in a guide grooves 90H in main chassis 90 '
so that rack release plate 134 can slide left and right relative to main chass:s
90. A bend 134B in rack release plate 134 is positioned to engage a bend 75E
in a sliding plate 75. A T-shaped rack release lever 130 rotates on a shaft 133
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extending from the upper surface of a motor bracket 180. A spring 138, strung
between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockw1se drrectlon as vrewed from above. An arm 130B of rack
release lever 130 passes through an opening 87C in a rack member 87,
inserting into a groove 134A of rack release plate 134, so that rack release
lever 130 rotates counterclockwise responsively to a rightward movement of
rack release plate 134,
Referring now also to Fig. 29, projections 87A on the lower end of
~ rack member 87, are inserted into holes (hidden in the drawmg) in main
chassis 90. Rack mernber 87 has an integral rack 87D with a longitudinal axis
that runs laterally. The insertion of projections 87A into the holes forms a
pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pirrot in an arc whose tangents are perpendicular to'the axis
of rack 87D. Thus, rack member 87 plvots toward and away from the front
of the disk player Integral rack 87D engages with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B of rack member 87 is
- connected to arm,130A of rack release lever 130 by a plate 131 and a spring
- 132, When rack release lever 130 rotates ina eounterclockwise direction, rack
member 87 rotates toward the rear of the disk player causing rack -87D' to
mesh with gear 15C. ' ' -
~ Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so that it ehgages with gear 15C (ON) or disengages (OFF)
- in response to the position of sliding plate 75. While sliding plate 75 is moving
between a position DOWN-2 and a position UP-1, bend 75E of slidlng' plate
75 is positioned at a distance from bend 134B of rack release plate 134.
Therefore, in this raage of positions, the force of spring 138. rotates rack
release lever 130 to position rack release plate 134.toward the .left end with
pins 135, 135 resting at the left-most ends of their respective guide grooves
90H, 90H. In this ralrge of positions of sliding plate 75, rack member 87 is
held away from gear 15C by plate 131 as shown in Figs. 25-27 under the
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urging of spring 138. When sliding plate 75 moves from position UP-1 to
position UP-2, bend 75E engages with bend 134B, and rack release plate 134
is moved to ;he right of the disk player. Therefore, rack release plate 134
rotates rack reléase lever 130 counterclockwise against the urging of spring .
138 causing plate 131 and spring 132, to pull rack member 87 to a position
where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches
position UP-2 form position UP-1 as timing pulley 15 is rotated, gear 15C
rotates so that it follows along rack 87D as shown in Fig. 29. This causes
loading plates 81L and 81R to 1ﬁove laterally between positions in which a -
disk is held between timing belt 14 and friction belt 12 to open positions POS.
4, in which the disk is released (Compare Figs. 13 and 17). .

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

and auxiliary motor 33B. '
o Main motor 33A and auxiliary motor 33B are both einployed to drive
tutntable 102 during playback and to drive optical pickup 2 ahd turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33B are supplied with
drive voltage at-a ratio of 'ap'proxim'ately 7:3 so that éuxiliary motor 33B acts
as a load on main motor 33A. The load of auxiliary motor 33B eliminates
backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageously, because auxiliary motor 33B is partially driven by main
motor 33A, a_bick-en’if generated auxiliary motor 33B reduces the total current



21

flow to the two motors Therefore, the load of: auxiliary motor 33B is, to a .
first-order approxmauon non-dissipative.

Durmg accessmg and start-up, a high torque and speed are desired to
minimize delay in reaching selected and steady operation. Therefore, durmg
start-up and accessing, main motor 33A and auxiliary motor 33B are supphed
- with equal drive voltages thereby driving disk D with twice the drive torque
of playback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin readmg disk D quickly, and the access time
~ can be shortened. Since main motor 33A and auxiliary motor 33B aré powered
equally, vibration due to backlash between connected gears 35-37 is
transmitted to turntable 102, However, this v1bratlon presents no problem since
_ the vibration is only undesirable during playback not during acceleration or.
. 'deceleratlon of disk D. Further details of the motor drive circuit can be found
" in Japanese Patent Appllcatlon Serial Number 6-340510 (filed December. 28,

1994). '

A centering cone 101 , projecting from the top surface of turntable 102,
precisely centers disk D with respect to turntable 102. A magnet 105, inside
centering cone 101, attracts a clamper 1009 (not shown in Fig. 9 and descnbed
‘below). Guide rods 31, 38, mounted in chassis 30, guide optical pickup 2
along a linear : scannmg path that forms an angle of 25 degrees in the clockwise
direction with the front side of main chassis 90. The scanning path of optical
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102,
A scanning motor 34 and optical pickup transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and a rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a shutter
wheel 55, driven by a gear 51. This allows the distance of scanning movement
to be detected. ;

Lower dampers 41, fitted into attachment holes 30C on chas31s 30,

' v1brat10nally isolate chassis 30 with optical mechanism 1006, from a base 40.
A respective spring 42, between each lower damper 41 and base 40, supports
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the weight of chassis 30. Fasteners 43 insert through upper dampers 44 on the
upper surface_of damper 41 passing through lower dam:pers'41 to connect to
base 40. | .
A damper loek mechanism 1008, selectively locks optical mechanism
- 1006 on chassis 30 to a base 40 from which optical mechamsm 1006 is
otherwise vibrationally 1solated Damper lock mechanism 1008 includes a Y-
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-shaped lock
plate 65 also has a pin 65B, projecting from its lower surface, that ﬁts into a
guide groove 40E on base 46, permitting lock plate 65 to move along a limited
path defined By guide groove 40E. Engagement tips 64A and 64B of lock plate
64 pass through holes 40A and 40B, located on a right side of base 40, and
insert into holes 3_0A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on
a left side of base 40, and insert into a hole 30C located on a left side of -
chassis 30. (Hole. 30C is not visible in Fig. 9, but is visible in Figs. 30-33.)
Lock plates 64 and 65 are interconnected by connecting plate 66, which rotates
on a shaft 67 projecting upwardly from base 40. A compression spring 68 is
inserted between base 40 and lock plate 64, urgiaé 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 si)ring 68. A noich 66A on an end
of connecting plate 66 passes though an opexiing 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A to control the angular position of
- connecting plate 66. '
‘Referring now to Figs. 30-33 and 66, damper lock mechanism 1008 is

-locked and unlocked in response to the position of sliding plate 75. An edge
75B** of sliding plate 75 is at a substantial distance from a notch 66A of
connecting plate 66 when sliding plate 75 is between position DOWN-2 and
position UP-1. Thus, while shdmg plate 75 is between position DOWN-2 and _
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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, 65A
into holes BOA 30C of chassis 30. This causes optical mechanism 1006, on
chassis 30, to be locked to base 40. When sliding plate 75 is moved from
posmon UP—I to position UP-2, edge 75B’° engages notch 66A turning
connectmg plate 66 counterclockwise against the force of compression spring
68. Lock plate 64 is thereby moved toward the left side of housing 1000, and
lock plate 65 toward the right side of housing 1000, causing engagement tips
64A, 64B, and 65A to disengage from holes 40A-40C of base 40 and holes
30A - 30C of chassis 30, respectively. Thus freed, in position UP-2, optical
mechanism 1006 is elastically supported by lower dampers 41 and upper
dampers 44, '

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

Ver(;ical transport mechanism 1007 raises and lowers base 40, which
. is supported at its forward side on guide pins 45A and 45B and at its rear end
on ramp channel 48°. Ramp channel 48" is cut out of a stainless steel guide
plate attached to base 40 at the rear end thereof. Guide pins 45A and 45B rest
in ramp channels 75A° and 75B’ in bends 75A and 75B, respectively, of
sliding plate 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
* avertical extension 75C in sliding plate 75. Base 40, with elastically Supf)ort_ed
optical mechanism 1006, rides up and down on guide shafts 137A, 137B,
§vhich are attached td main chassis 90 and passing through openings in base
40. Sliding plate 75 is translated left and right relative to main chassis 90
causing guide pins 45A and 45B to ride up and down in ramp channels 75A°
and 75B°, respectively, and simultaneously causing ramp channel 48’ to ride
upwardly on pin 47. o
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Shafts 136A-136C, screwed into main chassis 90, guide the left and right movemeﬁt of
sliding plate 75 Shafts 136A-136C pass through channels 75H in sliding plate 75. Shafts
136A-136C have wide heads to hold sliding plate 75 adjacent to main chassis 90. A worm
~ gear 254 pressed onto a rotating shaft 251A of a motor 251 meshes with a gear 184A of a gear
member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another
gear 184B of gear member 184 meshes with a gear 71, which in turn meshes with a gear 72.
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter
gear 74A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.
Gears 71 and 72, and gear elements 73 and 74, all rotate on respective integral shaftS that fit
into respective holes in the bottom of main chassis 90. Therefore, rotation of motor 251
translates sliding plate 75 left and right.

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

Referring now also to Fig. 66, horizontal portions G1 of ramp channels 75A' and 75B'

guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a
position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
mechanism 1006 is shown in the down position in Fig. 45), below Disk D in the playback
position. When sliding plate 75 moves between position DOWN-1 and position UP-1 (the
latter shown in Figs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of
ramp channels 75A' and 75B', thereby lifting optical mechanism 1006. When sliding plate 75
moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41) guides
pins 45A and 45B -
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remain in horizontal portions G3 and optical mechanism remains in the up

position (optical mechanism 1006 is shown in the up’ pdsition in Fig. 47) for

~ disk playback; In the up position,. optical mechanism 1006 is at the level ofa

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

~ One pulse of signal P, PULSE indicates approximately 0.231 mm of
movement of sliding plate 75. A shutter piece 75G, on a bend on slidit_lg plate

75, interrupts a light beam generated and sensed by optical sensor 237 on main

chassis.90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt the light
beam as sliding plate 75 moves, to the right of position DOWN-1 or just
interrupts as sliding platé 75 moves left of position UP-1. This reference
signal, generated by optical sensor 237, _is signal P.REF. Signal P.REF :
goes low (L) when shutter piece 75G ceases to interrupt the light beam
generated by optical sensor 237 and goes high when the beam is interrupied.

The positions of sliding plate 75 are determined by counting the number
of pulses of signal P. PULSE after the signal P. REF goes low (L). Position

DOWN-1 is detected by movidg sliding plate 75 leftwardly after signal
P . REF goes high (H), and halting after counting three pulses from signal -

P.PULSE. Sliding plate 75 is positioned at position DOWN-2 by halting
after counting 20 pulses; Sliding plate 75 is positioned at position UP-1 by
moving sliding plate’ 75 to the right until signal P. REF goes low (L) and
stopping after counting 27 pulses of signal P, PULSE. Sliding plate 75 is
positioned at position UP-2 by halting a rightward movement after counting.45

pulses.
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Referring to Figs. 2 and 49-, ¢ clamper 1009 clamps disk D on turntable 102, Clémper
1009 includes-a-clamper base 100 with a bottom surface to which a ferromagnetic plate 111, is
attached. A clamp support 115 has a flange 115A top and a shaft 115B which passes through
_' an opening 80G in loading chassis 80. Flange 115A tapers at its perimeter. Shaft 115B is
‘insertably fixed tb clamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the duter perimeter of the bottom surface of clamper base 100 to protect disk
surfaces from damage. Turntable 102 has a magnet 105 which ié positioned to attract
ferromagnetic plate 111.

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

Referring to Figs. 42-45, clamper support mechanism 1010 supports ciamper 1009
above disk D responsively to movement of loading plates 81.L and 81R as follows. When
loading plates 81L and 81R are moved between a disk receiving position (POS.1, shown in
Figs. 42 and 43) and large-diameter '
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disk support position (POS.3 shown in Figs. 44 and 45), pins 78, 78, en
loading plates 81L and 8IR, travel in guide grooves 77B 77B of clamper
holders 77L, T7R without affecting clamper holders 77L 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 in the playback position.

Referring now also to Figs. 46-49, optical mechanism 1006 is raised
to the up position. Next, loading plates 81L and 81R are separated '('an open
position, POS.4 shown in Pigs. 48 and 49) In the open position, respectlve
pins 78, 78 on loading plates 81L and 81R press against respectlve ends of
guide grooves 77B, 77B spreading clamper holders 77L and 77R apart against
the force of spring 128. This causes supports 77A, 77A to release flange
115A. Clamper 1009 is then attracted to 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 the; the stocker can be moved up and down. When this
happens ' since no disk D is present on turntable 102 in the up position,
~ clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Fig. 50. .

Referring to Figs. 2 and 50, a shutter piece 77L’ on. clamper holder
77L indicates clamp errors the outer perimeter position of loading plates 81L
and 81R. An optical sensor 234, on loading chassis 80, detects the position of
shutter piece 77L°. Optlcal sensor 234 generates a loading plafe outermost
position detection signal (OUT) which is at a high level H when supports T7A,
T7A are tightly held together around flange 115A and at a low level (L) when
supports 77A, T7A are moved apart.

‘Referring now to Fig. 51, supports 77A, 77A have wedge-shaped cross
sections. If flange 115A is forced upwardly or downwardly, supports 77A,;"
77A can be spread apart. This may happen if, when optical niechanism 1006
is moved to the up pbsiﬁon, disk D is misaligned with respect to turntable 102.
- Turntable 102 will force disk D upwardly against clamper 1009 causing
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supports 77A, 77A to spread'apart. This will cause the OUT signal to go low
indicating an error condition. Note that, in the up position of optical
mechanism 1606, the upper surface of turntable 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of Elearance above disk D, clamper
holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefore, unless loading plates 81L and 81R
have been brought to the open position POS.4, the output from optical sensor
234 should remain in the high (H) state even when optical mechanism 1006
- has moved to the up position. Thus, the output from optical sensor 234 (signal
-OUT) is also used to detect clamping errors between_ clamper 1009 and
turntable 102, ,

Referring now to Fig. 65, signal OUT goes low (L) when loading
plates 81L and 81R separate beyond the point where a large-diameter disk can
be supported between timing belt 14 and friction belt 12 at position POS.3.
This serves as a reference point for the determination of other positions of
loading plates 81L and 81R. Movmg laterally from this reference position,
where signal OUT goes low, and counting 11 pulses of signal L. PULSE,
position POS 4 is identified. Positions POS.1-POS.3 are represented,
respectively, by 13, 76, 83 pulses of signal T PULSE as loading plates 81L
and 81R travel medially from position POS.4.

Referring td Fig. 11, a stocker 1011 is generally defined by a top plate
151, a base plate 154, and a stocker body 150. Stocker plates 152A-152D are
.insertably affixed in respectivé slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect floppy disks, is
adhesively bonded to top and bottom surfaces of stocker plates 152A-152D and
top plate 151. Sheets 153 are folded and wrapped around forward ends of
stocker plates 152A-152D and top plate 151. Stocker 1011 removably supports
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a total of four disks (not shown in the drawing) at a pitch of 3 mm between
top plate 15 l;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 platés 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourth stored disk i is stored between stocker plates
'152C and 152D.

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

a bearing 150A to guide stocker 1011 along a vertical path of movement. Ntits
164L, 164R (nut 164L is hidﬂen in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R, respectlvely, projecting upwardly from main
chassis 90. Thus, rotation of screws 167L, 167R moves stocker 1011
vertically. A stocker vertical transfer mechanism 1012, located below stocker
1011, drives screws 167R, 167L. A motor 252, supported by_ bracket ‘l 82 on
main chassis 90, has a rotating shaft with a press-fitted worm gear 62. A gear

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

portion thereof, that meshes with worm gear 62. A gear 169B on a lower
portion of gear member 169 meshes with a gear 167A attached to screw 167L.

Gear 167A meshes with a gear 168L. Gear 168L meshes with a gear- 166

‘which in turn meshes with a gear 168R. Gear 168R meshes with a gear 167A
attached tb screw 167R. Clockwise rotation of screws 167R and 167L lowers
stocker 1011, and counterclockwise rotation of screws 167R and 167L raises
stocker 1011, '

_ A shutter member 173 rotates on a shaft projecting upwardly from main
chass1s 90. Shutter member 173 has a gear 173A, on its lower surface, that
meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter
member 173 is detected by optical sensors 238 and 239 and used to determme

the vertical movement and position of stocker 1011. A shutter piece 1738 -

projects from an edge of shutter member 173 and slits S1-S4 in shutter
member 173 divide shutter member 173 at 90 degree intervals. Shutter piece
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173B and shts S1-S4 are detected by optical sensors 238 and 239, respectrvely,
on a disk lock base 155.
Optlcal sensor 238 generates a stocker reference position signal
(S-REF), when shutter piece 173B interrupts a lrght beam generated and
detected by optlcal sensor 238. Signal S REF goes high when stocker 1011

. is brought to a position above disk holdmg position POS(1). POS(1) of stocker

1011 corresponds to an alignment of the disk-holding space between top plate
151 and stocker plate 152A with a disk transfer position. _

Optical sensor 239 generates a stocker position signal (S . POS). Each
time stocker 101; passes one of positions POS(1)-POS(4), the signal goes low
(L). Thus, position POS(1) is detected by moving the stocker downward until
signal S POS goes low (L) after signal S.REF goes high (H). The
remaining po_sitions POS(Z), POS(3), and POS(4) are detected moving stocker
1011 further and counting second, third, or fourth changes in signal S, POS,
respectively. | . -

Referring to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in stocker 1011, from moving out of stocker 1011.-An
upper disk lock shaft 158 projects downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes through spindle holes of disks stored
in stocker 1011. A lower end of upper disk lock shaft 158 extends to a
~ position sllghtly (0 8 mm) above an upper surface of a-disk D being ‘
transported into stocker 1011 as shown in PFig. 55. Upper disk lock shaft 158
prevents movement of the disks above the disk D being transported Figs. 53
and 55 show the stocker in position POS(1), so upper disk lock shaft 158 does
not pess through anj of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upward from main chassis 90 is coaxlally
aligned with upper disk lock shaft 158.

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base 155
_permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft

156 moves _between a lock position and an unlock position. In the lock
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position, a tapered upbe_r end of lower disk lock shaft 156 fits into upper disk
lock shaft 158 (see Fig 53). In the unlock position, lower disk lock shaft 156
is lowered away from upper disk lock shaft 15 8, creating a gap between upper
and lower disk lock shafts 158 and 156 through which a disk can pass (see
Fig. 55). A spring 159 inside lock shaft 156 applies an upward force on lower
disk lock shaft 156. A sheet 157, of compressed urethane, is attached to the
upper surface of lower disk lock shaft 156 to help avoid possible disk damage. |

To raise and lower lower disk lock shaft 156, dlsk lock mechanism
1013 includes a lock release arm 172 rotatably supported by a shaft 183 of
disk lock base 155. Lock release arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of lower disk lock shaft
156. Spring 178 applies a clockwise Jrotating force to lock release arm 172
sufficient to overcome the force of spring 159 thereby forcing lower disk lock
shaft 156 to its lowermost position. A relay plate 96 moves toward the. front
and rear guided by integral gulde grooves 96C, 96C that engage pms 97 on
main chassis 90. A rear-facing surface 96A of relay plate 96 pushes against an
engagement portion 172B of lock release arm 172 to rotate lock release arm
172 counterclockwise against the force of sprmg 178. An engagement portion-
96B on a lower surface of relay plate 96 engages with a cam surface 75D
having surfaces C1-C5, on an edge of sliding plate 75 (vmble in Flgs 52, 54,
56, and 58). :
Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
posltloned responswely to the ‘position of sliding plate 75. When sliding plate -
75 is in a position DOWN—2 engagement portion 96B of relay plate 96 is
engaged with surface C1 of cam surface 75D. In position DOWN-2, as shown
in Fig. 53, lock release arm 172 is rotated to a position in which it exerts no
downward force on lower disk lock shaft 156 Thus, in position DOWN-2 '
lower disk lock shaft 156 is seated in upper disk lock shaft 158, the lock
position, held there by the force of spring 159.
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When sliding plate 75 moves toward the right side of housing 1000
(toward the up position of optical mechanism 1006), engagement portion 96B
of relay plate 196 follows sloped sﬁrface C2 of cam surface 75D, moving relay
plate 96 toward the front of main chassis 90. As engagement portion 96B
follows sloped surface C2, lock release arm 172 rotates clockwise under the
urging of spring 178, forcing lower disk lock shaft 156 gradually downward.
When sliding plate 75 reaches a position DOWN-1, shown in Fig. 54,
engagement portibn 96B of relay plate 96 rests on surface C3. Lock release
arm 172 halts at the angle shown in Fig. 55, and lower disk lock shaft 156 is
held at the unlock position, permitting disk transfer.

As sliding plate 75 is- translated further to the right side of housing
1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, éhd lower disk
lock shaft 156 begins moving upwardly under the urging of spring 159. When
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk Jock shaft 156 moves upward to the position indicated in Fig.

-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface C5, which is aligned with surface C1. At this point, as
shown in Fig. 58, 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, mdlcates
when lower disk lock shaft 156 reaches the lock position. Shutter 156B
interrupts a light beam generated and detected by an optical sensor 229,

 attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock

position. Optical sensor 229 generates a disk lock signal (O . LOCK), which
is high when lower disk lock shaft 156 in the unlock position. Wheﬁ slidiné

plate 75 is at position UP~30r position DOWN-2, lower disk lock shaﬁ 156
is at the lock posmon as described above. However, if disk D is not
positioned with its center hole aligned w1th lower disk lock shaft 156, lower
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disk lock shaft 156 is blocked by disk D, preventing it from reaching the lock
position. If di§k locking is not properly achieved, vibrations can cause disks
to shift out of place within stocker 1011, poséibly cahsing damage to the disks
by lower and upper disk lock shafts 156 and 158 which move vertically within
stocker 1011. S'ignai D . LOCK is used to detect such disk-locking errors.
Referring to Pigs. 60-64, a disk insértion error preventing mechanism
1014 prevents errors during insertion of disk D. A shutter 120 rotates on a
shaft 129 rotatably supported at either end by bends 80F, 80F projecting from
_ loading chassis 80. Flaps 120A, 120A, pro_|ect1ng radially from an axis of
rotation of shutter 120 block insertion aperture 1A on front panel 1. A plmon _
gear 120B, subtends a 180 degree arc about the axis of rotation of shutter 120,
Material, such as felt or compressed urethane, is -adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top surface of disk D, |
since the top surface of disk D engages flaps 120A during loading and €jecting
operations. _ | :
A shutter arm 121 rotates on a shaft 122 projecting perpendicularly
from the lower surface of loading chassis 80. A spﬁng 125 urges shutter arm
- 121 in a counterclockwise direction, as viewed from the top. A rack 121A on
the bottom of shutter arm 121 meshes with pinion gear 120B. Thus, shutter
120 opens 'and.closes-resp'onsively to the rotation of shutter arm 121. A pin
-123, fixed on the upper surface of the loadmg plate 81L, engages with side
surface 121B of shutter arm 121 responslvely to movement of plate 81L.,
Referring now also to Fig. 65, the angle of shutter 120 changes
responsively to the position of loading plate 81L. Referring to Fig. 60, when
loading plates 81L and 81R are positioned at disk receiving posxtlon POS.1,
pin 123 of loading plate 81L rotates shutter arm 121 clockwise Aagainst 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.
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The insertion of disk D causes loading plates 81L and 81R to separate.
As loading pl?,te 81L moves to the left side of housing 1000, pin 123 moves-
away 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 thé top surface of disk D; as shown in Fig. 64. Pin 123
continues to move away from side surface 121B of shutter arm 121. Once disk
D is driven by disk transfer mechanism 1001 completely inside the disk player,
~ flap 120A is released_,io a close position in which shutter arm 121 is rotated
counterclockwise to a position where its side surface 121B engages with bend
80F of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 can'nof rotate
past the.close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotafion 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 gencrafed by an optical sensor 235, on loading chassis 80, to detect
the closure of shutter 120. The closure of shutter 120 is indicated by shutter
close signal (S.CLOSE) generated by optlcal sensor 235. Slgnal S.CLOSE
goes hlgh when shutter 120 closes.

* Referring now also to Flgs." 7, 15, and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the
number of pulses from the output (signal L. PULSE) of optical sensor 232
described above, When a large diameter disk D is inserted and transported to
position P1, flap 120A falls away from the upper surface of disk D, closing
shutter 120. This caus_es signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by counting'
pulses from signal 'I:_PUL—SE For play position P2, six pulses are counted.
For stock position P3 160 pulses are counted. For a small-diameter disk d,
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play position P2 is indicated by 46 pulses, of signal T, PULSE and stock
position P3 by 200 pulses of the same signal. ‘

Referrmg to Fig. 67, a drive control clrcult 1015 includes a system
controller 300 (preferably a mlcroprocessor) having a ROM, a RAM and an
interface circuit. Controller 300 receives user input from a mode keypad 301,
with E/L key 1 - E/L key 4, which a user presses to command controller 300
to eject and load disks stored in positions 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a computer 303 via an interface circuit
302. Controller 300 implements mechanism operations corresponding to mode |
key entries and commands from computer, 303 according programming
described in the flowcharts of Figs. 68-81. ,

~ Optical sensors 232, 235, 234, and 236 apply signals L". PULSE,
S.CLOSE, OUT, and TN, respectively, to controller 300. Controller 300

. generates and applies signals FRONT and REAR to motor drive circuit 304,

to control cause drive motor to move the disk toward the front and rear,

* respectively, and to cause drive motor 250 to open and close loading plates

81L and 81R, respectively. Motor drive circuit 304 appliés a drive voltage to
drive motor 250. When signal FRONT goes high (H), ;1 drive voltage is
applied by motor drive circuit 304 to rotate timing pulley 15: ‘clockwise.
When signal REAR goes high (H), a drive voltage is applied to by motor drive
circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
circuited to electromaénetically brake motor 250. When both signals are low

- (L), the output of the motor drive circuit is an open lead state to 5llow the

motor 250 to freewheel. _

Optical seénsors 237 and 233 apply signals P.REF and P. PULSE,
respectively, to controller 300. In response to signals P_REF' and
P . PULSE, controlier 300 generates and applies signals P.UP and P. DHIN'
to motor drive circuit 305, to control the position of slldm_g plate 75. Motor

drive circuit 305 outputs a predetermined drive voltage to motor 251 of optical
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‘mechanism vertical transport mechanism 1007 of Fig. 10. When signal P.UP

goes high (H)_, a drive voltage is output to move sliding panel 75 toward the
right side of housing 1000. When signal P.} pwN  goes high (H), a drive

- voltage is output to move sliding paneI 75 toward the left side of housing

1000. When both signals P.UP and P. DWN 1 go high (H), motor drive circuit
305 is short-circuited electromagnetically brake motor 251. When both signals
are low (L), the outputs are put in an open lead state to allow motor 251 to
freewheel. _

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

“and D. LOCK, resp'ectively, to controller 300. In'response'to these signals,

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

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

~ signal is sent to computer 303, which is connected_externally, via an interface

circuit 302. Based on a servo error signal, obtained from optical p"i'ckup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by optical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo
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circuit 308 are conhected to controller 300, and control operations are
performed based on the operating mode. .

Réferring to Figs. 68-81, the letter, n, denotes the stocker position (i.e.
n=1, 2, 3,0r 4); Four flags, D.FLAG(n) (D.FLAG(1)-D.FLAG(4)}, one for
“each stocker position, indicate the presence of disks in respective ones of the
holding positions POS(1)-POS(4) of the stockei'.. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the respective
ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags
- D.FLAG(n) means a disk occupies the respective holding position POS(n). A
value of 1 of one of flags S.FLAG(n) means a disk in POS(n) is a small-
diameter disk. For emple if D.FLAG(1) and S. FLAG(1) are both set to 1,
then a small-diameter-disk is stored in holding position POS(1) of the stocker
the topmost level. M.FLAG indicates the operating mode of the device. _

. A flag M.FLAG is set to READY whep in the disk player is in the disk"
receiving state shown in Fig. 13. When a disk D (or d) is brought to the eject

~ position, as..shown in Figs. 19 and 24, M.FLAG is set to EYECT. When disk
D, d.is clamped and loading plates 81L and 81R are'brought to the open
position, as shown in Figs. 17 and 22, M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, M. FLAG is set to

" STOCK. In the stand-by state, M FLAG is set to PLAY when disk playback

is commenced. _

The disk player can be in any of a number of different operating modes
to which the control program is responsive. These modes are indié:ated by
corresponding settings of M.FLAG. The following table summarizes these:
modes. The modes shown for each mechanism are not necessarily
comprehensive but are those used to characterize the operating modes signalled
by M.FLAG. | |
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Disk Transfer Mechanism 1001

State | Description

Receive Disk receiving state with loading plates 81L and 81R in disk
- | receiving position POS.1 shown in Fig. 13,

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

Open . : Disk transfer mechanism 1001 is in the open position,
POS.4, where timing belt 14 and friction belt 12 are
sepdrated from the outer perimeter of disk D, d as shown in
Figs. 17 and 22.
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Loading Plate Opening and Closing Mechanism 1004

State " Description

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

Off Rack member 87 is moved away from timing pulley 15 as

shown in Fig. 25.

Damper Lock Mechanism 1008

State Description

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

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




Sliding Plate 75 Position

State 1 Description |

DOWN-2 | Optical mechanism vertical transport mechanism 1007 has
- | lowered optical mechanism 1006 to the down position as

shown in Fig. 43.

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

Clamper Support Mechanism 1010

State . Description

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

shown in Fig. 50.

:Support Clamper 1009 is Subported at the support position shown in
Figs. 42 and 43.

Disk Lock Mechanism 1013

State Description

Locked Lower disk lock shaft 156 is in a lock position as shown in
Figs. 52 and 53.
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State

Disk. Insertion Errbr Prevention Mechanism 1014

" Description ,

Engaged

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

Closed

Shutter 120 is in a fully closed position preventing tﬁe

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

s

Mechanism States in Modes Indicated by M.FLAG

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

Operating Modes - M.FLAG

1| Mechanism

EJECT . PLAY/

STANDBY | K

READY

Receive | Eject | Open

-Off

Off

On

Lock

Lock Unlock

DOWN-2

DOWN-2 UP-2

-M1653-52 - -
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When the power supply is turned on, controller 300 begins executing
a main routine that loops through steps S1, S3, S5-10 unless an event, as
described bel(;w, is detected.

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

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

If a disk is inserted as far as position PO (shown in Fig. 14 for a large
disk and in Fig. 20 for small-diameter disks), the output of optical sensor 236
(sigﬁal m) goes high (H) causing the control program to branch from step S1
to step 52 and then to a. procedure JOB LOAD. In procedure JOB LOAD, disk
D, d is brought to the playback position in steps S20-534 as follows. First,
controller 300 outputs a high (H) state at signal REAR at step S20. Control
then loops at step S21 till signal S;CLOSE goes high (H), indicating shutter
120 has closed. The high level (H) output by signal REAR causes tim_ing belt .

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

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

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

represent the current stocker position. Control then advances to step S24 where
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- disk presence flag D.FLAG(n) is set to 1. At step S25, controller 300 returns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step $26 until signal S.CLOSE goes low (L).

.When signal FRONT goes high (H), timing belt 14 of disk transfer .

- mechanism 1001 begins rotating clockwise, moving disk D, d toward the front
of the disk playei' as. the disk rolls counterclockwise. Dlsk D, d forces shutter
120 open toward the outside of the device. When signal S.CLOSE goes low
(L), controller 300 returns s1gnal FRONT to low (L) and sets signal REAR to
high (H) at step S27. At step S28, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated -
counterclockwise, and disk D, d moved toward the rear of housing 1000 as
disk D, d rotates clockwise. |
| The movement of disk D, d causes shutter 120 to close, in turn causmg
signal S.CLOSE to go high (H). At step S29, controller 300 beglns countmg :
the output pulses. (signal L. PULSE) from optical sensor 232 by incrementing
* an internal count variable once for each pulse of signal L. PULSE, At step
S30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is 0, indicating a large disk, then,_ at step S31, a
value of 6 is stored in an internal memory variable, SET. If S.FLAG(n) is 1,
'inc_licating a small-diameter disk, then controller 300 sets variable SET to 46
at step S32. Atl stép 833, controller 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count |
variable. Once the internal count vanable reaches the value of SET mdlcatmg
that disk D (d) has reached position P2 (P7 for small disks), control proceeds |
to step S34. At step $34 signal FRONT and signal REAR are set high (H) for
a prescribed period (50msec) electromagnetically braking motor 250, stoppmg
| its rotation abruptly. _
As just described, the initial loading operationAbegins when a disk is
inserted through insertion aperture 1A. The disk is. drawn into the dlsk player
and immediately brouaght partly outward again before being drawn ‘inward to
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the playback position P2/P7. This operation is performed because it allows the
disk to regxster predictably and repeatably at the reference position defined by
the closing of flap 120A. Since the playback position is identified by

measuring the movement of timing belt 14, it is essential that the reference |

position be reliable to place the disk in the playback position accurately. By
brin'ging the disk out, under the control of the disk pléyer, errors due to
misregistration- of the disk during initial insertion can be eliminated. For
example, if the user, in pushing the disk inside the disk player, forces flap
120A down prematurely, holds it open, or continues to push the disk in, such
that the disk slips beyond the registration point (where flap 120A just closes),
the registration will be inaccurate and an unreliable reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
before moving the;'disk'to the internal position, In this way, the disk is moved
accurately to position P2 for large disks or P7 for small disks.
| Control proceeds ffom step S34 to'step S35. In steps '$35-S39,
controller 300 moves sliding plate 75 from position DOWN-2 to position UP-
1. At step S35, cjontroller-300 sets signal P.UP to high (H) causing a drive
voltage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through step S36 until the Outpuf from optical sensor 237
(signal P. REF) goes low (L) indicating that sliding plate 75 has shifted to the
refereﬁée position signalled by optical sensor 237. Referring momentarily to
Fig. 66, the reference position of sliding piate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
. sliding plate 75 plate 40, optical mechanism 1006, is in the up posmon
Additionally, lower disk lock shaft 156 is in the unlock ‘position. _
After signal P, REF goes low, a process is begun in step S37, in
which an internal counter variable is incremented for each pulse of signal
P.PULSE. The internal counter variable is compared with the number 27
at step S38. Control loops through step S38 until the counter reaches 27.
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Referring momentarily to Fig. 66, during the loop through step S38, sliding

plate 75 moves from the reference position to position UP-1, during which
time base 40, with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves partially toward the lock position. When the
counter reaches 27, where sliding plate 75 reaches position UP-1, control

- passes to step $39. At step S39, signal P.UP and signal P.DOWN go high for -

50 msec, electromagnetically braking-motor 251 to stop it quickly. Disk D, d,
which is in the plajback position, is mounted on turntable 102, because of the
movement of optical mechanism 1006 to the up position. Thus, magnet 105 on
turntable 102 attracts clamper 1009. .

As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if clamper holders 77L and 77R are
properly clamped about flange 115A. If clamper holders 77L and 77R are
properly clamped, as indicated by a low state of signal OUT, cdntrol branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to
position UP-2. At step’ S41, controller 300 outputs high (H) at signal P.UP.
At step S42, controller begins incrementing an internal counter variable for
each pulse of signal P, PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk player. When the. counter
variable reaches 18, 'indicating that sliding plate 75 has reached position UP-2,

_control proceeds to step S44. At step S44, signal P.UP and signal P.DOWN

are set to high (H) for 50msec, electromagnetically braking motor 251.
At position UP-2, optical mechanism 1006 is in the up position, and

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

and rack member 87 is brought to a position where it engages with timiné
pulley 15 as shown in Fig. 29.

In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (ff)r large disks or support position POS.2 for
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small-diameter disks), where timing belt 14 and friction belt 12 clamp- disk D,
d at its edge, to the open position POS.4 in which timing belt 14 and friction
belt 12 are moved apart.to free the disk. First, at step $45, controller 300 sets
signal REAR to high (H), causing timing pulley 15 to rotate counterclockwise.
As sliding plate 75 moves from position UP-1 to position UP-2, rack member
87 moves to cause gear 15C to engage with rack 87D. Thus, as.timing pulley
15 rotates counterclockw1se loading plates 81L and 81R are moved laterally
as described above. At the lnsumt that timing pulley 15 begins rotating, timing
belt 14 is engaged with the outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place desplte the momentary tangential force applied
to it. | -

When signal OUT goes low (L), controller 300 begins counting sighal
L. PULSE at step S47. Control loops through step S48 until the count value
reaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 7IL, TIR to separate. With the separation of
clamper holders 77L and 77R, the Support on clamper 1009 is released,
permxttmg clamper 1009 to move under the force of magnetic attraction, to
turntable 102, clamping the disk. After the count value reaches 11, the point
at which loading plates 81L and 81R are at then' most open (lateral) positions
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at _
step S49. Thus, at step S49, an__q_lectromagnetlc braking force is applied to
étop motor 250. Then, at step SSO,. mode flag M.FLAG is set to STAND-BY
and control is returned to the main routine in Fig. 68. _

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



— 47

plate 75 is returned from position UP-1 to position DOWN-2. At étep S52,
controller 300 sets signal P.DWN to high (H) causing sliding plate 75 to move
to the left of the disk player Control then loops through step S53 until signal
P . REF goes high (H). When shdmg plate 75 moves beyond position UP-1,
optlcal mechanism 1006 is lowered and lower disk lock shaft 156 is lowered '
and then raised again to the lock position. At a point just short of position
DOWN-1, signal P.REF goes high (H) and control advances to step S54
where controller 300 begins counting signal P. PULSE. Control loops
through step S55, until the count value feachg:s 20, indicating that sli‘dfng plate
75 has reached position DOWN-2, whereupon control passes to step S56. At
step S56, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step S57, controller 300 sets signal
FRONT to high (H), moving disk D, d toward the front of housing 1000.
Control then proceeds to step S26. ' S
O Thus, when a clamping error occurs, disk D, d is returned to the front
(the posmon in which flaps 120A are open) and the registration procedure of
steps $26-528 performed again, finally bringing the disk back to the playback
position. This procedure serves to eliminate offsets in the disk ‘playback
position caused by vibration or other causes, resulting in improved rellablllty
in clamping of disk D, d.

Referrmg now also to Fig. 71 if after three consecutive executions of
the error correction routine beginning at step S51, misclamping still occurs,’
controller 300 proceeds from step S51 to step S58. At step S58, signal P DWN
. is set to high (H) causing slldlng plate 75 to begin moving from pOSlthll UP-1
to position DOWN-2. The descnptl_on of steps S59-S62 is omltt_ed since the
details are identical to those of steps S53-S56 described above. In steps S63-
S66, controiler 300 brings disk D to the eject position P6 shown in Fig. 19
‘(small-diameter disk d is brought to éject position P9, shown in Fig. 24). At ,
. step S63, controller 300 sets signal FRONT to high (H). Then, at step S64,
controller 300 begins counting signal L. PULSE. Control loops through step
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S65 until the count value reaches 105. ‘When signal FRONT goes high (H),
timing belt 14 of disk transfer mechanism 1001 starts moving disk D, d toward.
the front of tﬁe disk player. As disk D, d moves toward the froni, it rolls
counterclockwise along friction belt 12. When the count value reaches 105 , at
which point disk D,d is at the eject position, control passes to step S66. At
step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag
M.FLAG to EJECT at step S67, and control returns to the main routine.

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

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

. to the eject p031t10n If no disk D, d is present in the speclﬁed position, then
controller 300 stores the disk that is in the eject position or the playback
position, in stocker 1011. After stocker 1011 is transferred to the specified
position, loading plates 81L and 81R are brought to the dlsk receiving
position. ‘

When E/L key 1-E/L key 4 is pressed, controller stores a
corresponding. number (from 1 fo 4) in an internal variable, m. If B/L key 1
is pressed, control branches from step S5 to step S14 where the value 1 is
stored in internal memory variable m and control passes to JOB E/L. If B/L
key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to joB E/L. If
E/L key 3 is pressed, control branches from step S7 to step S16 where the
- value 3 is stored in internal memory variable m and control passes to JOB
E/L. IfE/L key 4 is pressed,_ control branches from step S8 to step S17 where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. . S |
At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
If M.FLAG is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby determining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps $86-S92, in which loading
plates 81L and 8IR are' moved from open positien POS.4 to a position just
short of support position POS.3 (or support position POS.2 for small-diameter
disks). At step S86, controller 300 sets signal FRONT to high (H). At step’
S87, controller 300 begins counting signal L. POLSE. Control then passes
‘from step S88 to S90, if S.FLAG is 1, mdlcatmg a small-diameter disk.
Control passes from step S88 to S89, if S.FLAG is 0, indicating a large-
diameter dlsk or to step S90 if S.FLAG 1, indicating a small-dlam_eter disk.
In step S90, 75 is stored in internal variable SET. In step S89, 12 is stored in
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internal variable SET. Control loops through step S91 until the count value reaches the SET
value. During-the time signal FRONT is high (H) (during the looping through step S91);
timing pulley 15 is rotated counterclockwise, causing it to move to the right along rack 87D.
Thus loading plates 81L and 81R are moved medially together. As loading plates 81L and
81R are brought toward each, clamp holders 77L and 77R converge under the urging of spring
128 so that clamper support mechanism 1010 lifts flange 115A of clamper 1009 and support it.
At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal FRONT
and signal REAR to high (H). Note that the values 12 and 75 are Jjust short of the values used
to count to positions POS.3 and POS.2, respectively. The reason for using a value in SET
that is smaller than the puise count required to separate loading plates 81L and 81R exactly
enough to support the disk is that if detection errors cause a pulse to be missed, the spacing
will still be small enough to support the disk.

Controller 300 moves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step 893 controller 300 outputs a high (H) level at signal P.DWN, causing
motor 251 to begin movmg sliding plate 75 toward the left side of housing 1000. Control
loops through step S94 until signal P. REF goes high (H), indicating that sliding plate 75 has
arrived at the reference position. Early in the traverse of sliding plate 75 from UP-2 to
DOWN-1, damper lock mechanism 1008 locks optical mechanism 1006 to base 40 and loading
plate open/close mechanism 1004 disengageé rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates 81L and 81R
together so that tlmmg belt 14 and friction belt 12, of disk transfer mechanism 1001, are
brought to positions in which disk D, d is supported between them. The motion of sliding
plate 75 causes lower disk lock shaft 156 to descend, and when sliding plate 75 moves beyond
UP-1, optical mechanism 1006 is moved downward. Control passes to step S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96

untll 3 pulses are counted
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indicating that sliding plate 75 has arrived at position DOWN-1. At Step 597,
signal P.UP and signal P,DWN are set to high (H) for 50msec, so that motor
251 is electrdmagnetically braked. At position DOWN-1 of sliding plate 75,

optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered

to the unlocked position. This permits disk transfer within stocker 1011.
_ In steps S98-S101, éohtroller 300 brings a stored disk D, d from
stocker 1011 to the eject position. At step S98, controller 300 sets signal
FRONT to high (H) to start motor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting signal
L. PULSE. Control loops through step $100, until the count value reaches
259 indicating the arrival of disk D, d at the eject position._At step S101,
signal FRONT and signal REAR are set to high (H) for 50msec -
electromagnetically braking motor 250. '
In steps S102-S108, controller-300 moves sliding plate 75 from position
DOWN-1 to position DOWN-2. At step S102, controller 300 sets signal P.UP
to high (H) causing motor 251 to begin moVing sliding plate toward the right =
~ side of housing 1000. Control loops through step S103, until sighal P.REF
goes low (L), indicé.fing the arrival of sliding plate 75 at the reference
position. At step S104 controller 300 sets signal P.UP to low (L) and signal
P.DWN to high (H) to cause motor 251 to begin ‘moving sliding plate 75
toward the left side of housing 1000. Control loops through step S105 until
signal T’R—EF goes'..high (H). At step S106, controller 300 begins counting
signal P. PULSE. Control loops through step SIO7 until the count reaches
20 indicating that sliding plate 75 has arrived at position DOWN-2. At step
S108, signal P.UP and. signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251 At step S109, M.FLAG is set to
EJECT, and control returns to the main routine of Fig. 68. a
If values for m and n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicatgs the position of lower disk _lock shaft 156. If signal
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D.LOCK is low (L), indicating that lower disk lock shaft 156 is at the lock position, control
passes to step 873 where controller 300 moves stocker 1011 to position POS.m (Recall that m
indicates the E/L key pressed). Thus, for example, if E/L key 4 is pressed, stocker 1011 is
moved to position POS(4). Once stocker 1011 has been brought to the specified position,
controller 300 sets internal memory variable n (which indicates the current stocker position)
equal to m. |

At step S75, controller 300 checks to see if D.FLAG(n) is 1 to confirm whether a disk
is at position POS(n). If D.FLAG(n) is 1, indicating that there is a disk in position n of
stocker 1011, controller 300 proceeds to steps S86-5S92 (described above) whereupon loaiding
plates 81L and 81R are moved from the open position POS.4 to the support position POS.3 (or
position POS.2 for small-diameter disks), and disk'D, d is brought to the eject position.

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

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

described above, therefore, the details are not
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repeated. Note that even though the result of the operation of steps S80-S84

is to move from UP-2 to DOWN-2, while that of steps 852-856 is to move
from UP-1 to DOWN-2 the procedure is identical, as can be seen by

comparing Figs. 68 and 72. At step S85, controller 300 sets M.FLAG to -

READY and control returns to the main routine.
In step S72, if D. LOCK is high (H), indicating that lower disk lock
shaft 156 is not at the lock position, controller 300 proceeds to step S110. As
described above this s1tuatlon indicates misalignment of the disk because if
. the disk is not accurately positioned, lower disk lock shaft 156 is blocked by
the disk. As described above the correction mechamsm for this condition is
to transport the disk to a position where shutter 120 is opened and then moving
it inward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then .moved again to the stock position. At step S110,
| coptroller 300 checks the number of retry attempts made. In steps $111-S117,
operations identical to those in steps $86-S92 are carried out, with loading
plates 81L and 81R beibg moved from the open position POS.4 to support
position POS.3 (for large disks or POS.2 small disks). Then; in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 bemg moved to the
~ down position and the unlock position, respectively. - |
In steps $123-8132, controller 300 follows a procedure that is similar
to steps S57 and S26-S34 where disk D, d is brought to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or P7 for
‘small disks). This procedure is as follows. First, at step S123, controller 300
sets 31gna1 FRONT to high (H), starting disk transfer mechanism 1001 so that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until signal S.CLOSE goes low (L), indicating the disk has pushed

shutter 120 open. At atep S125, controller 300 sets signal FRONT to low (L)
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and signal REAR to high (H) to begin moving disk D, d rearward. Control
then loops through step S126 until signal S.CLOSE changes to high (H) again,

| indicating that shutter 120 has just closed in response to the movement of disk
D, d. After signal S.CLOSE goes high (H), controller 300 begms counting
signal L. PULSE at step S127. Controller 300 checks S.FLAG(n) at step
5128 and if it is 1, indicating a small disk, the value 200 is stored in internal
variable SET at step S130, otherwise, the value 160 is stored in SET. Control
loops through step S_131 until the count value reaches the value of SET
indicating the disk has reached the stock ﬁosition At step S132, controller 300
sets signal FRONT and 31gnal REAR to high (H) for 50 -msec,
electromagnetlcally braking motor 250.

In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal P . REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P . REF goes low
(L), controller 300 begins counting signal P. PULSE at step S135. Control
~ loops ‘through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S137.
At step S137, signal P.UP and. signal P.DOWN are set to high (H) for 50
msec, electromagnetlcally braking motor 251.

. Steps Sl38—Sl42 perform the same operations as steps S45-S49 in
which controller 300 moves loadmg plates 81L and 81R to open position _
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation descri,béd above
is repeated three times, controller 300 proceeds from step S110 in Fig. 74 to .
_ step S86 in Fig. 72 and Disk D, d is brought to the eject position. i
) When an E/L key is entered during stand-by mode, a disk, in the
storags location corresponding to the E/L key pressed, is retrieved and brought
to the playback position. ‘For example, if E/L key 1 is pressed in stand-by
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mode, controller 300 sets constant m to 1 at step S14 as described above.
. Controller 300 then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75),
where M.FLAG is checked If M. FLAG is set to STAND-BY, as in this case,
controller 300 proceeds to step S151. If m and n are identical, indicating the
current stocker position corresponds to the E/L key pressed control passes
from step S151 to step S152. Steps $152-8157, perform the same operatrons
as steps S586-592. Therefore in steps S152-S157, loadmg plates 81L and 81R
are moved from open position POS.4 to a position Just short of support
position POS.3 (for large dlsks or POS.2 for small disks). Control then passes
to step S158.

Steps S158-S162, perform the same operatlons as steps S52-S56 and the

detalls are, therefore not repeated. Thus, in steps $158-S162, controller 300
moves sliding plate 75 from posxtlon UP-2 to position DOWN-2. In steps
S163-166, controller 300 brmgs disk D, from the playback posrtlon to the
eject position following a procedure 1dent1cal to that of steps S63-S66 and the
| details are, therefore, not repeated. At step 8169, M.FLAG is set to EJECT,

and control returns to the main routine.

If, at step S151 described above,. the values for m and n differ,
controller 300 proceeds to step S170 (Fig. 76). Steps §170-5210 perform the
same operations as steps S111-S142, Thus, loading plates 81L and 81R are
moved from open position POS -4 to a position just short of support position

' POS.3 (for large disks, POS.2 for small-diameter disks); sliding plate 75 is
moved from position UP-2 to position DOWN-1; disk D, d, is moved from the
playback position, to the stock position; sliding plate 75 is -moved from
position DOWN-1 to position UP-2; and loading plates 81L and 81R are
moved to the open position POS.4. Controller 3_00 then proceeds to step S72
(Fig. 72). From step"S72, operation proceeds through steps S73-S92 where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
arourld the disk. Control proceeds to S_93 through s109 where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156'to unlock
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the disk and lowering optical mechanism 1006 to clear the way for movement
of the disk. !n steps S98-5109, the disk is moved to the eject position and
lower disk lock shaft 156 locked again. Then control returns to the maih
routine. . | 3
Referring to Figs. 72-79, when one of the E/L keys is pressed while
- the disk player is in the EJECT mode (M.FLAG = EJECT), controller .300
sets memory variable m equal to a value corresponding the E/L key pressed.
For example, if E/L key. 3 is pressed (step S7), the value 3 is stored in internal -
memory variable m (step S16). Controller 300 then proceeds from the main
 control flow diagram to step S220 in Fig. 78 via step S70 of Fig. 72 and step
S150 of Fig. 75. At step S220, the status of M.FLAG is checked. In this case,
M.FLAG = EJECT, so control to proceeds to step S221. At step S22l_ control
branches step S20 if the values of m and n are the same, indicating that the.
E/L key pressed corresponds to the current stocker position. In steps S20-S40
to S41-S50, disk D, d is brought from the eject position to the playback
_position, clamped, loading plates 81L and 81R retracted to release disk D, d;
the disk player plaéed in standby mode, and control returned to the main
routine. | _
| If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps $222-S236, which perform the same operatioris as steps
. 820-S34 described earlier. That is, in steps'S222-8236, disk D, d is bfought
from the eject position' to the playback position. In steps $237-S240, controller
300 moves sliding plate 75 from position DOWN-2. to position DOWN-1 as
follows. At step S237 (Fig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housirig 1000. At
step 5238, controller 300 begins counting signal P. PULSE. Control loops
through step S107 until the count value teac_:hes 17 indicating sliding plate 75
has arrived at position DOWN-1. At step §240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagneticaliy braking motor
251. As a result of sliding plate 75 being moved to position DOWN-1, lower
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disk lock shaft 156 is in the unlock position, permitting disk D, d to be moved
to the stock position.
Steps S241-S260 perform the same functions as steps S182-S210

described above. That is, 'controller 300 moves disk D, d, from'the playback . .

posmon to the stock position; sliding plate 75 from position DOWN-1 to
pos1t10n UP-2; and loadmg plates 81L and 81R to open position PQOS.4.
Control then passes to step S72 (Fig. 72). From step S72, operation proceeds
- through steps S73-S92 where stocker 1011 is moved to POS(m) and loading
plat'es 81L and 81R closed around the disk. Then control proceeds to steps S93

through S197 where sliding plate 75 is moved from UP-2 to DOWN-1

lowering disk lock shaft 156 to unlock the' disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Theli, ‘in steps
'598-5109, the disk is moved to the eject position and lower disk lock shaft 156
locked again.."Fil_lally- control returns to the main routine.
When an externaliy connected computer 303 (Fig. 67) sends a read
command, control proceeds from step S9 to step S18 in the main routine.
shown in Fig. 68. The various mechanisms are controlled, as describ_ed'above,
. to bring the selected disk D, d to the playback posiﬁon and the stand-by mode
activated. The read. command for the specified file is sent to signal processing
| circuit 307 and servo circuit 308. The read signal generated by optlcal pickup
amp 2 is sent to s1gnal processing circuit 307 via RF amp 309. After EFM
demodulation, deinterleaving, error correction and other usual operations are
~ performed, the. signal is sent to externally connected computer 303 via -
interface circuit 302. Once .the reading of the specified file is complete,
“controller 300 stops signal processing circuit 307 and servo circuit 308.
M.FLAG is then set again to STAND-BY and controller 300 returns to the |
main routine. )
Referring to Figs. 68, 80, and 81, if, while in stand-by mode,
controller 300 does not receive a read command ‘from computer 303 for a

prescribed interval, for eicample,. 10 minutes, then controller 300 proceeds
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from step $10 to step S19 to step 5270 (Fig. 80). Steps 8270-8301; perform
the same operations as steps S11 1-S142, described above. Thus,loadi'ng plates
81L and 81R are moved from open position POS.4 to a position just short of

support position POS.3 (for large disks, or position POS.2 for small-diameter

disks); sliding plate 75 is moved from position. UP- 210 position DOWN-I;
disk D, d, is brought from the playback position, to the stock positionﬁ sliding
plate 75 is brought from position DOWN-1 to position UP-2; and loading
plates 81L and 81R are moved to open position POS.4. Control branches from
step S302 to step S303 if signal D.LOCK is low (L) In step S303, M.FLAG
.is set to STOCK at step S303. Control then returns to the main routine.

If signal D.LOCK does not pass to a low state at step S302, indicating
that it is misaligned, then controller 300 proceeds to step S304 (Fig. 81). In
steps S304-s335, controller 300 moves the disk toward the front. until shutter
120 opens and then returns it to a point where shutter 120 closes again,
thereby registering the disk againi- ‘The disk is then brought again to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and signal
D.LOCK is checked again. The details of the operations performed in steps
S304-S336 are identical to the operations performed in steps S110-S142
described above, so the de;cripﬁon is omitted here.

Referring to Fig. 83, a second embodiment of a support for timing belt

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

made from another material having a low friction coefficient.

Referring to Fig. 84, a third embodiment of drive-side disk guide 1002, '

also provides low friction support for timing belt 14.-In this embodiment,
small-diameter rollers 401 alternate with large-diameter rollers 402 on the
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inside of timing belt 14. The rollers are supported oh shafts 403. Inward flexure of timing
belt 14 could also be effectively prevented by using just small—diametér rollers 401, but such
an arrangément has poor potential from a production cost standpoint. By using large rollers
- and small rollers in an alternatmg pat-tem,' it is possiblé to achieve nearly the same result with
: 'few'er components, thereby reducing production cost while effectively preventing inward

flexure of timing belt 14. |

Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also provides
low friction support qf timing belt 14. In this embodiment, the distances between shafts 403
of rollers 401 are made smaller than the diameter of rollers 401. Thus, rollers 401 overlap
each other. This decreases the interval between support points (the points of contact between
follers 401 and the inside surface of timing belt 14) thereby improving the support and
straightness of timing belt 14.
| Referring to Fig. 86, although the embodiment of the invention described abové isa
horizontai configuration in which CD's are inserted, stored, and transported with their
recording surfaces hofizontal, an alternative embodiment could be a vertical conﬁguration. In
a vertical configuration, timing belt 14 would be optimally located on the upper side, and disk
D would be inserted from insertion aperture 1A in front panel 1. Disk D Would then rotate
with its top moving toward the back of the disk player as it is fed and rotated. “This would
provide a natural feel to the user as opposed to having to push the bottom in faster than the top
of the CD.
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End of Detailed Description _Section

Althoﬁgh in the embodiments described above the disk transport
mechanism of the present invention is employed in a disk changer-type
player, it is considered clear from the present specification that the invention
may . be appiied to single disk players as well. Such embodiments are
considered to be within the scope of the present invention.

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

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

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

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

Having described preferred embodiments of the invention with

reference to the accompanying drawings, it is to be understood that the

invention is not limited to those precise embodiments, and that various

changes and modifications may be effected therein by one skilled in the art
without departing from the scope or spirit of the invention as defined in the

appended claims.
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What is claimed is:

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

means for halting said revolving belt upon arrival of said disk at said
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second position responsively to said means for measuring.

62

4. A device as in claim 3, further comprising:

means for revolving said revolving belt;

means for_ drivably connecting said means for revolving to said revolving belt; and

said means for measuring .includir'lg means for cumulating' a displacement of said ;Delt
relative to said first disk guide.

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

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

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

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

7. A device as in claim 6, wherein:

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

at least one of said first and second disk guides is movably connected to said chassis
by a means for movably connecting said at least one of said first and second disk guides;

and

said means for movably connecting has a range of movement sufficient to allow said
disk to be supported irrespective of which of said two different diameters it has.

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

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

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

surface and said inside face. | |

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

" 10. A device as in claim 9, wherein:
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- afirst of said rollers has a first diameter;

a sé;:ond of said rollers has a second diameter; and

said second diameter is substantially different from said first.

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

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

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

12. A device as in claim 9, wherein:

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

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

said rollers having respective diameters; and .

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

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

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

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

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

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

means for drivably connecting said motor to said rev

said means for measuring including means for cumlating a

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

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

1
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diameter is indicated;

second means for detecting an amount of said transferring;

said disk having a portion;

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

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

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

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

said drive means being actuated responsively to said fourth means for
detecting. _

| 19. A device as in claim 16, wherein said means for supporting said

belt includes:

said loop having long axis;

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

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

20. A device as in claim 19, wherein:

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

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

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

21. A device as in claim 20, wherein said means for reducing includes
. rollers on said reinforcement guide forming a roller bearing.
22._ A device as in claim 21, wherein: ‘
a first of said rollers has a first diameter;
a second of said rollers has a second diameter; and

said second diameter is substantially different from said first.
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23. A device as in claim 22, wherein:

said 1_'ollers include a third roller of said first ﬂiameter; and

said second roller is rotatably mounted between said first and third
rollers. " '

24. A device as in claim 21, wherein:

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

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

said rollers having respective diameters; and

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

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

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

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

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

' 27. A device as in claim 26, wherein said means for preventing
includes: | '

a reinforcement guidé running substantially a length of said spanning

portion; and
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~ means_for permitting said belt to move adjacent said reinforcement

guide.
28. A device as in claim 27, wherein; ]
said belt has in inside face directed toward an interior of said loop;
| said reinforcement guide has a sliding surface adjacent said inside
face; and ] '

said means for permitting includes means for redi:ciné friction
. between said sliding surface and sajd inside face.. '

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

30. A device as in claim 29, wherein:

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

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

said rollers having respective diameters; and

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

31. A device as in claim 29, wherein:

é first of said rollers has a first diameter;

a second of said rollers has a second diameter; and

said second diameter is substantially different from said first,

32_. A device as in claim 31, wherein:

said rollers include a third rqllér of said first diameter; and )

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

' .33. A device as in claim 29, wherein said means for reducing includes
a sheet of low friction material slidﬁbly held between said sliding surface and

said inside face,
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« 34. A device as in claim 33, wherein said sheet is of teflon.



