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DISK PLAYER-CHANGER 

BACKGROUND OF THE INVENTION 

The present invention relates to disk chanaers with disk storage and 
playback capabilities. 

Japanese Examined Patent Publication No. 7-7560 (US Patent No. 
S,123,001),· shows a stocker-type disk playback device. This device ·employs 
a tray extended ft9m a housing to support inserted and ejected disks. The 
changers described have storage for multiple disks and pro\rides for selective 
playback and exchange of stored disks. The tray provides a secure means of 
assut~ disks inserted into the disk changer do not coll~de since the ~y only 
accommodates one disk at a time. 

The use of a tray in this device, po'Wever, makes the configuration 
complex. In addition, the tray required the chanser to be mounted 
horizontally to prevent disks from falling out of the tray. Disk transfer 
mechanisms that overcome these drawbacks include Japanese laid-open 
publication no. 2-7263 and Japanese u~lity model laid-ope.t1 publication no. 
60-1062SO. In those devices, a disk transferring mechanism transfers a disk 
inserted from a disk insertion operuns using a belt that ~upports · the disk 
edge. However, this disk transfer mechanism could allow a disk at the eject 
position to fall out of the device if the ~sk at the eject positio~- is not 
removed before another disk is 1ransferred to the eject position. This could 
result in damage to the disk or the disk changer. 
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OBJECT AND SUMMARY or THE INVENTION 

It is an object of the present invention is to ·overcome tho drawbacks 
of the prior art. 

It is another object of the present invention to provide a disk changer 
device that transfers a disk inserted through 'a disk insertion opening to a. 
playback position withlii a device. 

- It is yet another object of the l'n'sent invention to provide _a disk 
transfer device in which the disk is ejected to a position in which its spindle 
hole is accessible to a user for grasping and in which the disk is securely held 
In position. 

It is yet another object of 1he present invention to provide a disk 
changer ·that uses an edae drive to transfer the disk and that prevents ~nflicts 

. between ejected or inserted disks and disks transferred from inside the disk 
cJtanaer. 

Briefly, a compact disk player/duulpr for compact disks has an 
Insertion aperture through which disks are inserted. Inserted disks are 
supported, at opposite contact points on their_ edges, between laterally 
movable left and right.side disk auides. The disk's left side ··contacts a belt 
revolved on the left·slde disk guide. The disk's right side;: contacts a fixed 

wall on the right-side disk guide. The belt slides along a rigid. wall that 
prevents bowing from pressure exerted by the disk's edge. The left and ri&ht­
slde disk guides move laterally to accommodate the disk as it Is inserted. The 
spacing between the disk guides, once the disk is fully supported between the 
-disk guides, is detected by a controller to determine when a disk has been 
inserted. Eject/Load. keys are provided, one for each of ~v,~al ~torage : , 

. ·.. ; --. positions within the c~aer. When an eject/load key is pressed, a 



-----·-·· 

Replaced 

TW\\ii\ i\i l\ \\\\ 
3 

corresponding · disk i& recovcxed from a storqe position and brouaht to an 
eject_ position at the insertion aperture._ The lnaeriion aperture has a sprlng 
loaded gate that senses the presence of a disk at the aperture. The controller 
is programmed to prevent any further disks from being moved from a storage 
position to the eject position, In response_ to the pressing of another ejectlload 
koy, as long as a diSk is sensed at tho insertion aperture. 

According to an embodiment of the present invention. there is . 
provided. a disk changer, compzising: a chassis, a dlsk playback device 
attached to the chassis, a disk storage mquine, attached t.o the chassis. with 
multiple storaae positions, an insertion aperture of the chassis, a disk 
transporter to transport a first disk from the multiple stora1e positions to the 
insertion apmture. a disk sensor, attached to the chassis in such a position that 
the first disk. brought to the insertion aperture by tho disk transporter and 
remaining at tho insertion aperture:, can be :sense4 by the disk sensor, a 
controller corinected to the. disk transporter and programmed to prevent a 
second disk from being transferred b.y the disk transporter from one of the 
multiple storage ·positions and the disk playback device to the insertion 
aperture when the first disk is sensed by the disk sensor. 

According to· another embodiment of the present invention, there is 
provided. a disk transfer device, comprising: a chassis. two. edge supports on 
the chassis. each with a surface. a first disk supported between the surfaces, 
the surfaces engaging opposite points ·on an edge of first the disk, the edge 
supports having means for moving the first disk between a first position and 
an eject position in which the disk is supported between ends of the surfaces, 
·the means for moving being effective to move the disk in a first direction 
alona the edge supports. whlle the disk is supported between th.e su:f!aces, ~, 
until the first disk ls at the eject position, the means for moviiia belq 
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effective to continu' to support the first disk at the eject position. a motor, 
drivingly connected to at least one 'of the surfaces, a disk sensor attached- to 

the chassis and positioned to sense the first disk at the eject position and a 

controller, connected between the disk sensor and the means for moving, the 

controller being proarammed to control the motor to cause the motor to 
transport a second disk from ·the first posidon to the eject position only after 

~e first disk has been removed from the oject position. 

Accordfna to.still another embodiment of the present invention, there 

Js provided, a disk changer, comprising: a chassis havhig an internal position 

an.cl an eject position, a first disk at the eject position and a second disk at the 

internal position. a disk transporter with a controller, a disk sensor. connected 

to the wntroller. positioned on the chassis to allow the first disk•s presence 

at the eject position to be sensed by the disk sen&Qr and a user·aetuatable 

eject actuator conneetcd to tlie con1roller. the oontroller being programmed 

to cause the disk transporter to transport the second disk from the internal 

position to the eject position When the eject actuator is actuated by a user and 

the controller being furthc;r programmed to prevent the second djsk from 

being transported by the disk transporter from the internal position to the 

eject position when the eject actuator is aciuated by tho user and a presence. 

of the first disk at the eject position is sensed by the disk sensor. 

The above, and other objects. feature& and advantages of the present 

invention will become apparent from the following description -read in 

ool\Junetlon with the accompanying drawinas> in which like reference 

numerals designate the same elements. 

.;. ... 
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surfaces are sep ted a distance equal to a diameter of the sk, at least the 
ble relative to the first drive 

. disk, wh~ supported betW the first and secon surfaces, is moved along 

cted to 1he at least the first 

are separated by a distance a 
first specified distance less 

the disk is moved along e long dimension to an ejec osition lying beyond 

ends of the surface 

e, and other objects, features and advantages o ihe present 
· I become apparent from the following description in 
with the accompanying drawings, ht which like referen 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. l is an exploded view of a chassis of a disk playback device 

according to an embodiment of the present invention. 

Fig. 2 is an exploded view of mechanisms attached to a loading 

chassis according to an embodiment of the present invention. . . 
Fig. 3 is.an exploded view of a drive-side disk guide accordil1g to an 

embodiment of the present invention. 
Fig. 4 is an exploded view of a flxed disk guide according to an : , 

.;: ... 
embodiment of the present invention. 
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Fig. S iis a schematic side .. view of a drive-side disk guide according 

to an embodiment of the present invention. 

Fig. 6 is a. schematic side-view of a drive-side disk guide according 

to an embodiment of the present invention. 

Fig. 7 is an exploded view of the configuration of an open/close 

mechanism for loading plates according to an embodiment of the present 
invention. 

Fia. 8 is a schematic side-view of the fixed-side disk guide of Pig. 4. 

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

mechanism. 

Fig. 1 O is an exploded view of an optical mechanism vertical transfer 

mechanism of the optical mechanism. of Fig. 9. 

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

mechanism. 

Fig. 12 ls an exploded view of a disk lock mechanism according to an 

embodiment of the present invention. 

Fig. 13 is a top-view of disk transfer mechanism after a disk has been 

inserted according to an embodiment of the present invention. 

Fig. 14 is a top-view showing the disk transfer mechanism according 

to an embodiment of the present invention in a loading start position PO. 

Fig. 1 S is a top-view indicating pulse 'train start position P 1, disk 
playback position P2, and disk stock position P3 of the disk transfer 

mechanism. 

Fig. 16 is a top-view of the disk transfer mechanism in a stai1d-by 

state. 

Fig. 17 ls a top-view of the disk. transfer mechanism dw:ing vertical :,: _ . 

movement of 1he stocker. 
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._ Fig. 18 is a top-view of the disk transfer mechanism in disk eject 
position E4. 

Fig. 19 is a top-view of 1he loading plate open/close mechanism 
during a disk-re~eiving state. 

Fig. 20 is a top-view of the loading plate open/close mechanism 
dudni a disk transfer state. 

Fig. 21 is a top~view of the loading plate open/close mechanism with 
sliding plate in position· UP·I. 

Fij. 22_ is a top-view of the loading pla1e open/close meclwlism. with 
sliding plate 75 fn position UP·2. 

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

Fig. 24 is a top-view of a damper lock mechanism with a sliding plate 
in position DQWN .. 2. 

Fig. 2S ls a top·view of the damp~ lock mechanism at a point where 
1hc slidina plate in a position DOWN-I. 

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

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

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

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

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

.;..; -
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Fig. 31 is a side-view of the· optical mechanis1n vertical transfer 
mechanism with sliding plate 75 in position DOWN-I. 

Fig. 32 is a top•view of the optical mechanism vertical transfer 
mechanism with sliding plate 75 in position UP-1. 

Fig. 33 iS a side-view of the optic& mechanism vertical transfer 
mechanism with sliding plate 75 in position UP-l. 

Fig. 34 is a tc:>p-view of the optical mechanism vertical transfer 

mechanism with slldina plate 75 in position UP-2. 

Fig. 3S is a side·view of the optical mechanism vertical transfer 
mechanism with sliding plate 75 in position UP-2. 

Fig. 36 is a top-view of the clamper support mechanism in the disk 
receiving state. 

. Fig. 37 is a schematic side-view of the clamper support mechanism in 
the disk receiving state. 

Fig. 38 is a top-view of the clamper support mechanism in the disk 
transfer state. 

Fig. 39 is a schematic side-view of the clamper support 1nechanism 
1010 in the disk transfer state. 

Fig. 40 is a top•view of the clamper support mechanism when optical 
mechanism in the up position. 

Fig. 41 is a schematic side--view drawing of clamper support 
mechanism when optical mechanism in the up position. 

Fig. 42 is a top-view of the clamper support mechailism in the stand· 
by state. 

Fig. 43 is a schematic side-view of the clamper support mechanism in 
the stand-by state. 
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Fig. 44 is a schematic side-view of the clamper support mechanism 
during verti<;al transfer of the stocker. 

Fia.· 4~ is a. top-view of the disk lock mechanism with sliding plate 75 
in position DOWN-1. 

Fig. 46 is a schematic side-view of the disk lock 1nechanism with 
sliding plate 7S in position DOWN-1. 

Fig. 47 is a top-yiew of the disk-lock mechanism with sliding plate 75 
in position J:?OWN-2. 

Fig. 48 is a schematic side-view of the disk-lock 1nechanisn1 with 
sliding plate 75 in position DOWN•2. 

Fig. 49 is a top-view of the disk-lock mechanism with sliding plate 75 
in position up .. ) , 

Fig. SO is a schematic side·view of the disk-lock mechanism with 
sliding plate 75 in position UP-1. 

Fia. 51 is a top-view of the disk-lock mechanism with $liding plate 75 
fn position UP-2. 

Fig. 52 is a schematic side-view of the disk-lock mechanism with 
sliding plate 75 in position UP·2. 

Fig. 53 is a top-view of the disk insertion· error prevention mechanism 
during the disk~receiving state. 

Fig. 54 is a schematic side-view of the disk insertion error prevention 
mechanism dwing the disk-receiving state. 

Fig. 55 is a top-view of the disk insertion error preventing mechanism 
while the loading plates are opening. 

Fig. 56 is a schematic side-view of the disk insertion error preventing 
mechanism while the l~adlng plates are opening. 

.. .... 
. .;.· ~·. -
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Fig. 57 is a schematic side-view of the disk insertion error preventing 

mechanism in· the eject state. 

Fig. 58 is a timing chart showing the states of the other mechanisms 

that operate in coajunction with loading plates BIL, 81R. 

Fig. 59 is a timing chart showing the states of the other mechanisms 

that operate in coajunction with sliding plate 75. 

Fig. 60 is a blo~k diagram of a drive control circuit_. 

Fig. 61 is a flowchart of the main routine of system controller. 

Fig. 62 is a flowchart of JOB LOAD. 

Fig. ~3 is a flowchart of JOB EJECT. 

Fig. 64 is a flowchart of JOB EJECT. 

Fig. 65 is a flowchart of JOB EJECT. 

Fig. 66 is a flowchmt of JOB EJECT. 

Fig. 67 is a flowchart of JOB EJECT. 

Fig. 68 is a flowchart of JOB EJECT. 

Fig. 69 is a flowchart of JOB EJECT. 

Fig. 70 is a flowchart of JOB STOCK. 

Fig. 71 is a flowchart of JOB STOCK. 

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

Fig. 73 is a flowchart of an aiternative version- of JOB EJECT . 

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In a preferred embodiment of the invention, four CD~ROMa are stored 

within a main chassis which also houses a CD-ROM changer for selective 

playback of the stored disks. The entire device conf01ms io standard \ 
0 

·. 
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dimonsions for. computer peripherals with a S-114 inch half-height form 
factor. 

Referring to Fig. 1, a housing 1000 of a disk player conforms to 
standard dimensions for computer peripherals having a 5-1/4 inch halfMheight 
fonn factor. Housing 1000 has outer dimensions, 41.5 mm height x 146 mm 
width x 209 mm depth. The disk player includes a disk changer that stores 

four Cds for selective playback. H~uslng 1000 is generally box-shaped with 

four sides, a l9wer panel. and a top cover 3. A loading chassis 80 is attached 
to integral mounting brackets of two sides of main chassis 90 between top 
cover 3 and the lower panel of main chassis 90. Top cover 3· may be omitted 
when the. disk player is mounted on a front panel of a computer (not shown 

in the drawings). 

A front panel 1 is attached to a front one of the four sides of main 

chassis 90. Front panel 1 has an insertion •perture lA for receiving and 

ejecting disks. Insertion aperture IA is wider toward its center than at its 
ends. The shape of insertion aperture lA ·insures that only the ed&es of disks 
contact front panel 1 when disks are inserted and removed. Therefore, 
recording surfaces of disks are prevented from contacting front panel I, 

eliminating a potential cause of dam.age to ·disks during insertion and 

removal. 

Referring to Figs. 2-4, a disk transfer mechanism 1001 includes a 
drive-side disk guide 1002, slidably mounted on a tower 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 81 L and 81R hang on support pins 
17 A and l 7B attached to their upper surfaces, respectively. Support pins 17 A ·:·.'. . . .,. ~. 

and 17B pass through respective transverse &uide grooves 80A and SOB in 
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loading chassis 80. ~gs 21A and 21B, at ends of support pins l7A and 

l 7B, respectively• prevent support pins 17 A and 17B from slipping out of 

auide ifOoves ROA and SOB. Fixed and drive-side disk guides· 1003 and 1002 

attach to L-shaped loading plates 81R and 8 lL. respectively, thereby 

permitting fixed and drive-side disk guides l 003 and 1002, inove transversely 

on the bottom of loading chassis 80. 

Guide rollers 1 ~A and l 9B, rotatably mounted on upper surfaces of 

loading plates- 81L and 81R, travel in guide grooves 80A, SOB in loading 

chassis 80. Oulde rollers 19A, 19B fit closely· within aulde arooves BOA, 

SOB. 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 178 so that loading plate 81R is 

guided at a position closer ·to loading chassis 80 than loading plate 81LJ 

permitting loading plates 81L and BIR to overlap. 

Respective opposing sides ofloading plates 81L and 81R have integral 

racks 810L and 81QR. A pinion gear 85, which rotates 011 the bottom surface 

of loading chassis 80, engages with· racks 810L and 810R. Whe11 loading 

plate 81L moves laterally, pinion gear 85 ~otates in a direction that forces 

loading plate BlR to move an equal distance ·in the opposite direction of 

loading plate 81L. A spring 127 strung between a ring 21B· on an upper 

portion of support pin 17B of loading plate SIL and pin 21C on an upper 

surface of loading cha~sis 80, urges loading plates 811 an(l 81R toward each 

other. 

A bent portion of loading plate 81 L forms an integral shutter piece 

811 in loading plate 81L toward the front ofhousing 1000. Shutter piece 811 

interrupts a light beam generated, and detected, by an optical sensor _236 on~ , 
7- •. 

the front end of loading- chassis 80. Disks are supported between fixed and 
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drive..side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and 

drive-side disk guides 1003 and· 1002 indicates whe1her there is a disk 

supported between them. Optical sensor 236 is positioned so that the light 

beam is broken when a disk is supported between timing and friction belts 

14. and 12. Referrina also to Fig. 6S. a signal IN. which is output by optical 

sensor 236, goes high (H) when a 120mm disk is inserted separ1ting between 

timing and friction belt~ 14 and 12 causing them to separate a distance in the­

range 114mm - 122~m. Thus. signal TN indicates the presence of a disk. 

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

upper disk guide 9 of a resin having a low friction coefficient such as 

Duracon. A lower surface of upper disk guide 9 forms m1 upper half of a 

guide groove 9', which pides the edge of the inserted disk on the left side 

of housing 1000. A. sloped s~faoc 9A, with a slope of 45 degrees, runs 

longitudinally on a lower surface of upper disk guide 9. A projection 9B, on 

a bottom end of sloped surface 9A, engages the upper surface of the disk 

edge. A sloped surface lOA, running longitudinally on a lower disk guide 10, 

slopes at a 4S··~Ofil'ee angle in a direction opposite that of sloped surface 9A. 

A projection lOB on an upper end of sloped surface lOA engages a. lo\\rer 

surface of the disk edge. A gap of 1.3 nun width (Hl), between projection 

9B and projeotion lOB, is slightly wider than the thickness of a disk· (l.2 

mm) so that the disk edge is guided precisely. 

Referring to Fig, 31 a timing pulley lS rotates on a shaft 16 on a 

forward end of upper disk guide 9. Shaft 16 projects through the lower 

surface of upper disk guide 9. Another shaft 6 projects upwardly "from the 

upper surface of lower disk guide 10 ·at its r~ end. Another tfm.ing _pulley .;.," 

7 rotates on shaft 6. A timing belt 14 is stretched between timing pulleys IS 
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and 7 to form a loop with a long axis of the loop being parallel to a direction 
. -· 

of transport of disk D. An inside surface of timina belt 14 ha.S teeth or 

serrations. Outside surfaces of timing pulleys 15 and 7, adjacent 

correspondin~ portions of the inside surface of timing belt 14, also have teeth 

or serrations to engage the teeth or serrations of timi111 belt 14~ thereby 

preventing slippage of timing belt 14 with respect to timing pulleys lS and 

7. 

Friction belt 12, which engages with the right-side edge of the disk 

perimeter, is fixed to loading plate 81R so that the force of disk D tends to 

force flexible timlna. belt 14 to one side. This would tend to caus~ disk D to 

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

distance is determined based on the displacement of timing pulley 15, fleXul'e 

in b"lt 12 can lead to errors. 

Referring momentarily to Fia. 72, lower disk auide 1 O has a regulating 

wall 100 that slide~ against tooth surface 14B of timing belt 14. This 

prevents timing belt 14 from· flexing inward when disk D is supported by it. 

A metal plate 8 is disposed between disk guide 9 and disk guide 10 in to 

reinforce disk guides 9 and 1 o. wltj.~h are formed from resin. Disk protection 
. . 

sheets 23 are attached to the top and bottom surfaces of the rear side of disk 

guides 9, 10 in order to prevent damage to disks within a stocker 1011 which 

are close to disk guides 9, 10. 

Referring now to Fig. 7, a loading plate open/close mechanism 1004, 

includes a motor 250 fixedly attachc~ 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 ohassis 90. Gear 63A on a 

lower portion of aear member 63, engages worm gear 253. Plate 8.6A i_s fixed~:"­

to a shaft 88 which fits in a center hole 91A of shaft 91, allowing plate 86A 
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to swing freely. A gear 82B rotates on a shaft hingeably interconnecting 
plaies 86A and 86B. Timing pulley IS rotates on shaft 16 protruding fto1n a 

distal end of plate 868. An intermediate ·gear 82C, rotatina at a middle of · 

plate 86A, meshes with both gear 63C1 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 tliat rotates ~n a middle of plate 86B. Gear 82A meshes with gear 

82B and a gear lSB on a lower portion of timing pulley 1 S. 

Referring momentarily to· Figs. 19-23, 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 1 S by an exterisible transmission without 

moving motor 250. With such an extensible transmission, there is no need for 

space for movement of a bulky motor. In addition, by having an extensible 

transmission instead of a movable motor and transmissiont the mass and 
weight of the drive mechanism travelling with loading plate 8 lL is 

minimized, making it possible to use a weaker spring 127 to urge loading 
plates 81L and 81R medially together. Disk insertion is thereby made easier 

and more responsive. In addition, the pressure ·load 011 timing belt 14 and 

friction belt 12 is reduced. 

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

to bracket 180. A shutter wheel 63B on the upper portio11 of gear member 63 

periodically interrupts a light beam detected by optical sensor 232 as aear 
member 63 rotates. Optical sensor 232 generates a loading pulse signal, signal 

L. PULSE. Because bowing of the timing belt 14 is 'prevented as discussed 
above, rotation of shutter wheel 63B is correlated in a predetermined way ~--. . ~ .... _ 

with movement of disk D. Therefore, sipl L . PULSE can serve as an 
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indication of disk movement. During disk transfer, one pulse in signal 

L. PULSE indicates a movement of O.S mm of the disk in the present 
embodiment. The same signal L. PULSE also indicates· the distance moved 
by loading plate SIL during an operation that" is described below. In this 
operation, one pulse in_dicates that loading plate 811 has moved 0.314 mm. 

Referring, now to Figs. 4 and 6. a fixed-side disk guide 1003 supports 
friction belt 12. As in drive-side disk gulde 1002, fixed-side _disk guide 1003 

has a disk guide 11 of a resin material haying a low friction coefficient. A 

guide groove 11 ' is formed longitudinally on disk guide 11 to guide the disk 
edge opposite drive .. side disk guide 1002. Guide groove l l ' includes sloping 

surfaces llA, llB, and a square U-shapcd groove llC that form a channel 
shape with a t~pered entty. 

Referring now also to Fig. 8, a tapered disk guide 1_ lE is mounted 
toward a front end of fixed-side disk guide 1003. A gap H2 of groove I IC 
is 1.S mm wide, slightly wider than the width of guide groove 9' (Hl). This 
gap width allows the disk edge to be guided precisely without- binding. 

Friction belt 12 is fixed to a flat wall l lD of a belt fixing pit'.Ce 1 lF at the 
blind end of groove 1 lC. Friction belt 12 runs the length of fixed~side disk 

guide 1003 except for the front p<>rtion over which disk guide 11 E extends. 
Friction belt 12 has a high fricdon coefficient to prevent the rim of the disk 

from slipping. _Ends I 2A of friction belt 12 are wrapped around belt fixing 
piece 1 lF and held in place by a reinforcement plate 13. Reinforcement plate 

13 also supports flat wall 1 lD to prevent it from bowing due to the force 
applied by the disk running along· friction belt 12. 

Referring now to Fig. 13, when no disk is supported between drive­
side and fixed-side disk guide 1002 and 1003, the force of spring 127 pulls .;_ 
support pins 17 A and 1 7B together until they rest against the ends of guide ·-
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grooves BOA and 808, respectively. This places disk transfer mechanism 
1001 in a disk receiving position· (POS. 1). ·In the disk receiving position, 
loading plates SIL and 81R, attached· to support pins 17A and 17B, 
respectively. are located at specified positions. The specified positio11s are 
su~h that the distance Wl between timing belt 14 and friction belt 12, which 
are supported by loading plates 81L and 81R, is 112mm, which is narrower . . 

than a disk with a diameter of 120mm. In disk tramfer mechanism 100 l, the 
position to which the disk can be transferred in the eject direction is 
determined by this minimum distance. The narrower the minimum distance, 
the further out the disk can be ejected from the disk insertion opening.: 
However, if the minimum distance is made too narrow than necessary, disk 
insertion requires excessive force to be applied so that disk insertion is 
difficult or at least imparts an unnatural feel to the user. Referring to Fig. 18, 
this embodiment sets minimum distance Wl to 112mm, which is precisely 
what is required to cause disk D to move far enough out that spindle hole Ds 
of disk D projects beyond front plate 1. This allows the user to grasp disk D 
by placing a finger in the spindle hole Ds and the thuinb at edse De of disk 
D. 

When disk D is inserted into the device via disk insertion opening 1 a, 
edge De of the disk first engages with pulley wrap portion 14C of timing belt 
14 and guide llE. As described above, guide llE is of a resin material 
having a low friction coefficient. Thus, disk edge De slides agains~ it when 
the disk D is inserted, providing for s~ootb movement. The presence of 
11uide 1 lE prevents friction with timing belt 14 when a disk is inserted, thus 
preventing damage to the timing belt 14. When a disk is at the insertion 
position, loading plates 8 lL, 8 lR are forced apart against the for~ of spring " . 
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·127. Referring to FJg,· 14, when disk D reaches the position Indicated by PO, 
a distance W2 between the belts is 114mm, disk loading is begun. 

To puµ ·disk I? inside the device. disk transfer mechanism 1001 moves 
timing belt 14 counterclockwise. However, unless disk D is inserted a 
sufficient distance, disk edge De will slip and disk D will not be drawn in. 
This would require the user ·to push the disk in. In general, the user will 
insert disk D into the. device by supporting disk spindle hole Ds and disk 
edge De with the forefmger and the thumb of the right hand. The right hand 
holding disk ·D naturally tends to tum clockwise as the forefinger releases 
disk D and the. thumb follows the left side edge De of disk De_ into the disk 
player, pushing gently with the thumb. Once disk transfer mechanism 1001 
begins active transport, the sensation felt by a right handed user is quite 
natural as the disk is pulled away from the thumb, because the disk D rotates 

. . 

in a clockwise direction as it is transported in. 
Once disk transfer mechanism l 001 has moved disk D sufficiently 

inside to support disk D between timing belt 14 and friction belt 12, disk D 
is thereafter reliably moved within the device of the invention independently 
of the user. can be transferred in a stable manner. Referring to Pig. 15, by 
driving timing belt i4 in a counter-clockwise direction, disk D is mov~d to 
a stock position (P3) in stocker 1011 after passing a playback position (P2). 
Referring to Fig. 18, by driving timing belt 14 clockwise, disk transfer 
mechanism 1001 brings disk D from stock position (P3), past the playback 
position (P2), to an eject position (P4) at which disk D can be removed. by 
the user. As the eject position (P4) is approached, disk transfer mechanism 
1001 is not halted until spindle hole Ds of the disk is beyond front panel l, 
allowing the user to insert a forefi~ger into spindle hole Ds to remov~ disk .... 

-.;.. ~ 

D. At the eject position, (P4) the distance Wl between bel114 and belt 12 is 
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the same dis~ce (112mm) as the disk receiving state descri~ed above. That 
is, timing belt 12 and friction belt 14 move together as the ce11ter of disk D 

is .moved beyond the point at the end of timina belt 12 where timing belt 12 
begins to wrap around timing pulley 15. 

Loading Plate Opening/Closing Mechanism 

Referring again to Fig. 7. drive motor 2SO of loading plate 

opening/closing mechanism 1004 is also used to drive timing pulley 1 s. 
which drives timing belt 12 to move disk D. A rack. release plate 134 is 

slidably cormected to chassis 90, so that it oan move to the left and right of 
main chassis 901 _guidcd on pins 135 inserted in grooves 90H in the front of 

main chassis 90. A bend 134B on the right end of rack release pJate 134, is 
enaageable with a bend 7SE in a slidlna plate 75 (described lat~r). A T· 
shaped rack release lever 130 rotates on. a shaft 133 projecting from an upper 
surf~ of a motor bracket 180. A spring 138 urges rack release lever 140 in 
a clockwise direction. An arm 130B of lever 130 passes through an opening 
87C in a rack member 87 to insert in a groove 134A. of plate 134. Lever 130 

rotates counterclockwise in response to· a movement of plate ~ 34 the right of 

the device. 

Projections 87A, on the lower end of rack member 87, insert into a 

hole (bidden in the drawing) in main chassis 90 such that rack member 87 is 

permitted to tilt about its lower end. A rack 870 on the upper end of rack 

member 87 is ~ngageable with a gear lSC (sec Fig. 23), in thn.ing pulley 15 

between two other gears 1 SA and lSB formed in timJJ1g pulley lS. A bend 

87B projecting from rack member 87 is pivotably connected to~ 130A of~.," 
lever 130 by a plate 131 and spring 132 connected in series between bend 
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87B 1µ1d arm l 30A. When lever 130 rotates in a coWltex-clockwise directien, 
rack member 87 tilts toward the' rear of the device causing rack 870 to 
approach and engage gear 15C. 

Referring momentarily to Fig, 59, loading plate opening/closing 
mechanism JOOS, rack. member 87 are controlled so that rack 87D engages 
(ON) and disenpges (OFF) gear 15C in response to tltc position of sliding 
plate 75 (to be deserib_ed later}. That is, rack member 87 is controlled as a 
function of the position of sliding plate 75, and engages timing pulley 15 
only when sliding plate 7S reaches a position intennediate between position 
UP-1 and position UP-2 as _shown in fig. 59. 

Referring now also to Figs. 19 - 22, as slidi11g plate 75 moves from 
position DOWN-2 and position UP-1, bend 75E of plate 75 approaches, but 
does not yet engage bend 134B of plate 134. Therefore, during this time, the 
pressure from spring 138 keeps plate 134 positioned to the left of chassis 90, 
held there by lever 130. Thus. plate 134 rests !n position with pins 13S 
resting at the le.ft-most ends-of guide grooves 90H. With plate 134 in this 
position, rack member 87 Js disengaged from gear l SC because, rack release 
plate 130 is rotated to its clockwise position so that it pushes rack member 
87 away from gear 15C via plate 131 and spring 132. Once sliding plate 75 
moves beyond position UP·l to position UP-2, bend 7SE engages bend 1:34B, 
moving and plate 134 to the right of the device. Tbis pushes arm l30B, 
rotating rack release plate 130 counter-clockwise h1 opposition to the force 
of spring 1381 pulling on plate 131 and spring 132 tilting rack me111ber 87 to 
bring rack 870 toward, and into engagement with, gear 1 SC (See Fig. 22). 

Referring. to also to Pig. 29, when sliding plate 75 is in position up .. 2 
and timing pulley 11> is rotated, aear lSC, in engagement with __ rack_ 87D, .... . 

~~~ 

moves along rack 870 moving timing gear 15 to the left. Thia ~auses loading 
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plates SIL, 81R to move between an open position POS. 3 as shown in Fig. 
17. and disk fe<1eiving position POS. 1~ shown in Fig. 13. 

Tho positions of loading plates 811, 81R are detected using the 
changes in the state of si8Ilal TN and by counting and cumulating pulses in 
signal L. PULSE. Refening to Fig. 58, open position POS •. 3 is detected by . 
counting 10 pulses of signal L. PULSE after signal TN changes to ''L1

' 

when loading.plates 8~L, BIR are separated. Position POS. 2 corresponds to 
the separation distance at which disk D is supported m1d is detected by 
counting 13 pulses ·of signal L • PULSE from the converged (receive) 

position of loading plates 8lL1 81R. Disk receiving position POS 1 is 
detected by coWlting 3 pulses of sianal L • PULSE once loading plates 81 L, 
8 IR are closed signal TN changes to "L". 

Optical Mechanism · 

Referring to Fig, 9, an optical mechanism 1006 includes a chassis 30, 
a turntable 1021 an optical pickup 2, an optical pickup transfer_ mechanism 53. 
Disk D is mounted on turntable 102 and rotated as optical playback of disk 
D is performed. In optlcal mechanism 1006, turntable 102 is affixed to a 
rotating shaft of maµi motor 33A. Referrizl& to Fig. 37, its lower surface is 
affixed to gear 37. Gear 37 is connected to gear 36 of sub-motor 33B via 
gear 35~ which is rotatably supported on chassis 30. As a result, turntable 102 
is rotated by mo~ors 33A and 33B operating together. 

Main motor 33A and auxiliary motor 33B are both employed to drive 
turntable 102 during playback and to drive optical pickup 2 a11d tumtable 102 
during accessina and start .. up operations described further below. Two motors \=_ 
are used because their operational combination provides certain benefits. 
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During disk playback. motor 33A and auxiliary motor 33B arc supplied with 

drive voltage at a ratio of approximately 7:3 so that auxiliary inotor 33B acts 
as a load on main motor 33A. The load of auxiliary motor 33B eliminates 
backlash between meshed gears 35.371 minimizing vibration of turntable 102. 
Advantageously, because auxiliary motor 33B is partially driven by main . . 
motor 33A~. a back-emf generated auxiliary motor 33B reduces the total 
current flow to the two motors. Therefore, the· toad of auxiliary motor 338 
is, to a first-order approximation, non-dissipative. Further details of the motor 
drive circuit can be found in the present applicant's Japanese Patent 
Application Serlal Number 6·340510 (filed December 28. 1994). . . 

A centering spindle 101 projects from a top surface of turntable 102 
to align and center disk D with turntable 102. A magnet 105 is affixed inside 
centering spindle 101. Magnet lOS attract a clamper 1009 to clamp disk Das 
described below. OU.ide rods 31, 38, which affixed to chassis 30, movably 
guide optical pickup 2 along a path inclined at angle of 25 degrees relative 
to the front end of main chassis 90. Optical pickup 2 is moved alo11g a radiu:s 
of disk 0 by transfer mechanism 53 which includes a feed motor 34, 
deceleration gears 51, 52, S4, and a raok SO. Optical se11sors 230A, 230B 
detect rotation of a shutter SS, connected to gear 51. This allovv-s the 
displacement of optical_ pickup to be detected. 

Support of the optical mechanism 

Referring to Figs. 9, and 24-27 lower dampers 411 fitted into 
attac~ent holes 308 on chassis 30, vibratiorially isolate chassis 30 with 
optical mechanism l 006, from ~ base 40. A respective spring 4~, between .;..: 

. :.;..: . 

ea.ch lower damper 41 and base 40, supports the weight of chassis 30. 
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Faste..,.ers 43 insen through upper dampers 44 on the upper surface of damper 
41 passing through lower dampers· 41 to connect to base 40. 

A damper loek mechanism 1007, seleetively locks optical 1nechanism 
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is 

otherwise vibrationally isolated. Damper lock mechanism 1007 includes a Y­
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 
64C fit into guide grooyes 400 on base 40, permitting lock plate 64 to move· 
over a limited range and direction defined by guide grooves 400. A J-shaped 
lock plate 6S also has a pin 65B, projecting from its lower surface, that fits 
into a guide groove 40E on base 40, permitting lock plate 65 to move alon1 

a limited path .defined by guide groove 40B. Engagement tips 64A and 64B 
of lock plate 64 pass through holes 40A and 40B, located on a right side of 
base 40, and 4tsert into holes 30A and 30B, respectively, located on a right 
side of chassis. 30. Engagement tip 65A of lock plate 65 passes through a 
hole 40C located on a left side of base 40, and inserts into hole 30C (not 

visible in Fig. 9 but visible in Figs. 24-27 .), which is similar to holes JOA 
and 30B. located on a left side of chassis 30. Lock plates 64 and 65 are 

interconnected by connecting plate 66, which rotates on a shaft 67 projecting 
upwardly from base 40. A compression spring 68 is inserted between base 40 
and lock plate 64, urging lock plate 64 toward the right side of base 40. 

Thus, lock plates 64 and 65 move in opposite directions against, and with, the 
force of compression spring 68. A notch 66A on an end of co1mecth1g plate 
66 passes 'though an opening 40F in base 40. A sliding . plate 75 (described 

later) engages notch 66A to cont.to! the angular position of connecting plate 
66. 

As visible in Fig 9, holes .l.OA • 30C are have curved up~r._and lower ..... 
edges. Also apparent from Fia. 9 is that engagement tips 64AJ G4B and 65A 
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are pointed with a portion at the base of each point 1hat is larger than holes 

30A - 30C. If,· when engagement· tips 64A, 64B, and 6SA of Lock· plate 64 

and lock plate 65 pass· through holes 40A, 40B1 and 40C and insert into holes 

3 OA, 30B, and 30C engagement tips 64A, 64Bt and 65A are positioned 

slightly out of alignment with hole~ JOA • 30C, the shape of holes JOA • 30C 
wi~ tend to force engagement tips 64A, 64B, 6SA to the ce11ter. 111 addition, 

by arranging for an upper horizontal edge of each hole 40A, 40B, 40C to be 

vertically aligned with respect to a respective one of engagement tips 64A1 

64B, and 65A and a respective one of holes 30A, 30B, and 30C such that the 

flat of the base of each of engagement tips 64A, 64B, ai1d 6SA is pressed 

against the horizontal edge of the respective one of each hole 40A, 40B1 and 

40C base 40 is also firmly aligned with respect to chassis 30. Not only does 

this arrangement secure a positive vertical position of the tips with respect to 

chassis 30, because qf the curved shape of the edge of the corresponding one 

of holes JOA - JOC, each tip is also horizontally aligned within the 

comsponding one of holes 30A • 30C. The horizontal aligmnent of 

engagement tips 64A, 64B, and 6SA serves to horizontally align chassis 30 

and base 40 because the horizontal width of holes 40A, 40B, 40C is nearly 

the same as the wid~ of the base of the respective one of engagen1e11t tips 
64A, 64B, and 6SA which insures they are precisely aligned in the holes 

40A, 40B1 40C. 

Referring now also to Fig. 66, damper lock mechanism 1007 is locked 

and unlocked in response to the position of sliding plate 75. All edge 75Bu 

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·l. Thus, while sliding plate 75 is between position DOWN·2 and UP-1 •.. 

. ... .... 

. lock plates 64 ·and 65 are. urged toward the right side of housing 1000 by the 
~.;, •· -
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force ·.of compression sprina 68 forcing engagement tips 64A; 648, and 6SA 

into holes 30A - 30C of chassis 30. This causes optical mechanism 1006, on 

chassis 30, to be looked to ~ase 40. When :sliding plate 75 is moved from 

position UP-1 to position UP·2, edge .75B'' engages notch 66A turning 

connecting plate 66 counterclockwise against the force of coinpressio11 spring 

68. Lock plate· 64 is thereby moved toward the left side of housing 1000, and 
lock plate 65 toward th~ right side of housing 1000, causing engagement tips 

64A, 64B, and 6SA to disengage from holes 40A-40C of base 40 and holes 

JOA - JOC of chassis 30, respectively. Thus freed, in position UP·2, optical 

mechanism 1006 is elastically supported by lower dampers 41 and upper 
dampers 44. 

Lift Mechanism for Optical Mechanism 

Referring to Fig. I 0, a lift mechanism 1008 for optical mechanism 

1006, raises and Jowers optical mechanism 1006 between rm up position for 

playing back a disk D (see Fig. 41) and a down position where the optical 

mechanism is .recessed below the disk when the disk D in the playback 
position (see Fig. 39). Lift mechanism 1008 moves sliding plate 75, which 

is slidably co1U1ected to main chassis 90, in left and right directions. Sliding 

plate 75 is guided in its movement by slots 75H on the bottom of sliding 

plate 75 which are located by shafts 136A-136C threaded into chassis 90. 

Drive motor 251 is affixed chassis 90 with a bracket 181. A worm gear 254 

is press-fitted to rotating shaft 2S1A of drive motor 251. Gear member 184 

is rotatably supported by shaft 92t and a gear 184A 011 the upper portion of 

gear member 184 engages with worm gear 254. A gear 184B on the lower ~~= .. 

portion of aear member. 184 drives aears 71-74, rotatably supported by 
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chassis 90. Qear 74A, on the lower surface of gear 74, engages with rack 75F 
of the sliding plate causing sliding plate 75 to ·move horizontally. 

Base 40, which elastically supports· optical mechanism.1006, is guided. 
so that it can move up and down, by gui~e shafts 137A, 137B, affixed to 
chassis 90. Base 40 is supported on pins 4SA and 4SB, projecting 
horizontally from base 40, and 47, projecting horizontally from a bend ?SC 
in sliding plate 75, wh.ich ride in auide grooyes ?SA', 7SB' (cut into bends 
?SA and 7SB on sliding plate 75) and 48' in a steel guide plate 48 attached 
to base 40. 

Guide grooves 7SA', 75B', and 48' have two plateaus and a ramp in 
their shapes such that when sliding plate 7 S moves horizontally from the left 
toward the right, base 40 ini~ially stays in a lowered position until a certain 
point in the movement of sliding plate 7S where it beghu to be lifted and 

then remains at an upper position for a f\Jrther interval of movement of 
sliding plate 75. Guide plate 48 is disposed toward base 4010 make assembly 

easier. 
Referring to Figs. 28-35 the lifting of base 40 by slidh1g plate 75 is 

explained in further detail below. The raising and lowering of base 40 is 
described with reference to the raising and lowering of pins 45A and 4SB by 

, way of guide _grooves ?SA' and 7SB', However, the disoussio11 also applies 

to pin 47 and guide groove 48' although guide groove 48 1 is lifted by pin 47 
rather th.an the other way around as with pins 45A and 45B and guide 

grooves 75A' and 758,, Pins 45A and 45B of base 40 are guided by 
horizontal portions 01 of lower guide grooves 75A' and 7SB' during the 

movement of sliding plate 75 between position DOWN-2 (see Fig. 28, Fig. 

29) and position DOWN-1 (see Fig. 30, Fig. 31). Base 40, i.e. optical .; __ , 
:!a:. 

mechanism 1006, remains in the down position· (see Fig. 39), whel·e it is 



27 

recessed below disk Din the playback position. When sliding plate 7S moves 
between position DOWN-1 and position UP·l (see Fig. 32, Fig. 33), a 

sloping portion 02 of the guide groove guides pins 45A and 4SB, and serves 
to move optical me~hanism 1006 ·vertically. When the sliding plate moves 
between position UP-1 and position UP-2 (Fig. 34, Fig. 35)1 horizontal 
portion 03 of the upper. guide groove guides pins 45A and 458, and the 
optical mechanism re~n in the up position (Fig, 41) for disk playback .. 

Referring to Ji'ig. 41, in the up position optical mechanism 1006 is at the 
same height as the lower surface of disk D in the playback position on the 
upper surface of turntable· 102. Thus, the disk does not have to be lifted up 
as in a tray .. type disk player. In order to detect the position of sliding 
plate 75, a shutter member 58 is affixed to the upper surface. of gear member 
184. Rotational displacement is detected by optical sensor 233 fixed on 
bracket 181. Optical sensor 233 generates a sliding plate motion pulse signal 
(P. PULSE). In this embodiment, P. PULSE is set so that one pulse 
indicates approximately 0.23-lmm of motion by sliding plate 75. A shutter 
piece 750 is formed by a bend on sliding plate 15, and optical sensor 237 on 

chassis 90 detects the shutter piece 750 is to indicate a re~erence point. 
Sensor 237 generates a sliding plate reference· position signal (P. REF) .. 
Referring to Fig. 59, when sliding plate 75 moves slightly upward from 

position DOWN-1, the signal changes to "L". 

Thus the positions of sliding plate 75 are detected by counting the 

n~ber of pulses in signal P . t>'UL SE after the change in state of signal 
P. REF. Referring to Fig. 59, position DOWN-1 is detected by moving 
sliclina plate 75 in the DOWN direction, until signal P . REF changes to 11H", 
then counting thre~ pulses in signal P. PULSE. Position D~)'WN-2 ls i=". 
detected in a sh1tllar fashion, except that 29 pulses are counted. Position UP-1 
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is detected by moving sliding plate 75 in the UP direction. changing signal 

P , REF to ":L" then counting 2T pulses from sianal P . PlJLS E. Position 

UP-2 is detected in a similar fashion, except tllat 45 pulses are counted. 

Clamper 

Referring asaJn.to Fig. 2 and also to Fig. 37, a clamper 1009 clamps 

disk D to a turntable 102. Clamper 1009 includes a ·clamper base 100, a 

magnetic plate 111, a clamp top HS,. and a clamp sheet 103. A ferro­

magnetic plate 111 (eg., of iron) is attached to a bottom surface of clamper 

base 100 opposite ~ magnet 105 on turntable 102. Clamp sheet 103 of 

compressed urethane is adhesively attached to a disk engagement surface of 

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

Clamper Support Mechanism 

Referring to Figs. 2 and 36-44, a clamp _support 115 has a flange 
l ISA top and a shaft 1 lSB which passes through an opening 80G in loading 

chassis 80. Flange I ISA tapers at its perimeter. Shaft 115B is insertably fixed 
to clamper base 100. A clamping sheet of compressed urethane is adhesively 

bonded to the outer perimeter of the bottom surface of clamper base 100 to 

protect disk surfaces from damage. Turntable 102 has a magnet 1 OS which 

is positioned to attract ferromagnetic plate 11 l. 

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 1he upper surface of loading platca 81 L and ~-' . ~~ 

81 R.,; pass through auide . groove 800 of loadina chassis 80 and insert into 
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guide grooves 77B and 77B of clamper holder 77L. 77R. Respective 
projections 77C, 77C. projecting ·downwardly from clamper holders 77L1 

77R., pass through, and are guided by, respective guide grooves SOE, BOE of 
loading chassis 80. Thus, clamper holders 771, 77R are free to move left and 

right with respect to loading chassis 80. Clamper holders 77L1 77R have 

respective supports 77A, 77A on respective ends which face each other. 

Supports 77 A, 77 A are. sh~ped to clamp and support flange 11 SA of clamper· 
1009 when supports -77A, 77A are brought together. Support 77A has a V· 

. shaped cross section. A spring 128 urges elem.per holders 77L ru1d 77R 
together to snugly embrace flange 11 SA. Flange 11 SA fits precisely in 
supports 77 A. 77 A in a definite position when ·supports 77 A, n A are brought 
together. Thus1 supports 77 A, 77 A hold flange 11 SA at a precise vertical 

position keeping clamper 1009 at 0.3 mm above disk D. 

Clamper support mechanism 1010 supports clamper 1009 _above di• 
D responsively to movement of loading plates 81L and SIR as follows. When 

loading plates 81L and 81R are moved between a disk receiving position 

(shown in Figs. 36 and 37) and disk support position in which disk D is 
supported between timing belt 12 and friction belt 14 (shown in Figs. 38, 39 

and 40, 41 .. F~gs. 38, 39 and 40, 41 differ only in that position of the disk 
in the horizontal direction.), pins 781 78, on loading plates 81L and "81R, 

travel in guide grooves 778, 77B of clamper holders 77L, 77R without 
. . 

affecting clamper holders 77L and 77R. The force of spring 128 brings 
clamper holders 771:-, 77R together causing supports 77 A, 77 A to hold 

clamp_er 1009 0.3 mm above disk D when disk D is in the playback position. 

Referring now also to Figs. 42-43, optical mechanism 1006 is raised 

to the up position. Next, loading plates 81L and 81R are separated (an open ~.=c 

position, show~ in Figs. 42 and 43). In the open position, respective pins 78, 
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78 on loading plates 81L and 81R press against respective ends of guide 

grooves 77B, 77B spreading clamper holders 77L and 77R apart against the 

force of spring 128. This causes supports 77A, 77A to release fla11ge l 15A. 

Clamper 1009 is then attracted to magnet 105 of turntable 102 clamping disk 

D between turntable 102 and clamper 1009. Loading.plates ~IL and SIR are 

brought to the op~n position (POS.4) even after diSk D has been 111oved to 

the stock position so ~t the stacker 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. 44. 

Referring to Figs. 2 and SO, a shutter piece 77U on '?lamper holder 

77L indicates clamp errors the outer perimeter position of loading plates 811 

. and 81R. An optical sensor 234~ on loading chassis 80, detects the position 

of shutter piece 771'. Optical sensor 234 generates a loading plate outermost 

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

77A, 77A are tightly held together aroW1d flange llSA and at a· low level (L) 

when supports 77A, 77A are moved apart. 

·Stocker 

Referring to Fig, 11, ·a stocker 1011 is generally defined by a top plate 

151, a base plate 154, and a stocker body 150. Stocker plates 152A-1S2D are 

insertably affixed in respective slits of stocker body'150. Sheets 1S3, of the 

non-woven cloth, the same used as a case linin& to protect floppy disks, ~e 

adhesively bonded to top and bottom surfaces of stocker plates 1S2A-1S2D 

and top plate 1 S l. Sheets 1 SJ are folded and wrapped around forward ends i• _ 

of stocker plates 1S2A·lS2D 81ld top plate 151. Stocker 1011 removably 
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supports a total of four disks (not shown in the drawing) at a pitch of 3 mm 

between top plate IS l and stocker 'plate l 520. A first stored_ disk is ittserted 

between top plate 1S1 and stocker plate l 52A. A second stored disk is stored 

between stocker plates 1S2A and 152B. A third stored disk is stored between 

stocker plates l 52B and l 52C. A fourth stored disk is stored betwee11 stocker 

plates 1520 and 1.S2D. Sheets 153 provide cushioning and low frlctional 

drag, and thereby serve to protect disks D during insertion into the spaces 

between stocker plates l S2A .. D. The spacing between adjacent ones of 

stocker plales 1S2A-1SD is slightly wider, but substantially the saine size as 

disk D. Each of stocker plates 152A·D has a width, perpendicular to the path 

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

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

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

and out of the stocker 1011. 

A shaft_ 140. projecting upwardly from niain chassis 90, is inserted in 

a bearing 1 SOA to guide stocker 1011 along a vertical path of movement. 

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

167R that rotate on shafts 16.SL, 165R, respectively, projecting upwardly 

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

1011 vertically. A stocker vertical transfer mechanisn1 1012, located below 

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

182 on main chassis 90, has a rotating shaft with"apress-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 l 69B on a 

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

screw 167L. Gear 167 A meshes with a gear l 68L. Gear 168L ~eshes with . _ 
. ~~--: 

a gear 166 which in tum meshes with a gear 168R. Gear 168R meshes with 
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a gear. t 67A attached to screw 167R •. Clockwise rotation of screws 167R and 

167L lowers stocker 101 l, and counterclockwise rotatio11 of screws 167R and 
l 67L raises stocker I 011. 

A shutter member 173 rotates on a shaft projecting upwardly from 

main chassis 90. Shutter member 173 has a gear l 73A, on its lower surface, 

that meshes with a gear 168A coaxially connected to gear l 69L. Rotation of 

shutter member 173 is 4etected by optical sensors 238 111d 239 and used to 

determine the vertical movement and pol!lition of stocker 1011. A shutter 

piece 173B projects from~ edge of shutter member 173 Bl_'ld slits Sl-S4 in 

shutter member 173 divide shutter member 173 at 90 degree intervals. Shutter 

piece 173B and slits Sl-S4 are detected by optical sensors 238 and 239, 

respectively, on a disk lock base lSS. 

Optical sensor 23 8 generates a stocker reference position signal 

· (S. REF). when shutter piece l 73B interrupts a light beam generated and 

detected by optical sensor 238; Signal S . REF goes high when stocker 1011 

is brought to a position abdve disk holding position POS(l). POS(l) of 

stocker 1011 corresponds to an alignment of the disk-holding space between 

top plate 1S1 and stocker plate l 52A with a disk transfer posifj.on. 

Optical sensor 239 generates a stocker position signal (S . POS). Each 

time stocker 1O11 passes one of positions POS(l )·POS( 4 ), the signal ·_goes 

low (L). Thus, position POS(l) is detected by moving the stocker downward 

until signal S . POS goes low (L) after signal S . REF goes high (H). The 

remaining positions POS(2), POS(3), and POS(4) are detected moving stocker 

1011 further and counting second, third, or fourth changes in signal S . POS. 

respectively. 
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Disk L·ock Me,:hanlsm 

Referring to Figs. 121 45 • 48, a disk lock mechanism .1013, preventa 

disks. held in stocker 1011, from moving out of stocker 1011. An upper disk 

lock shaft 15~ 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 l~wer end of upper disk lock shaft 158 extends to a position· 

slightly (0.8 mm) above an upper surface of a disk D being transported into 

stocker 1011 as shown in Figs. 47 and 48. Upper disk lock shaft lSB prevents 

movement of the disl<s above the disk D being transported. Figs. 46 a11d 48 
. . 

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

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

_shaft 156 projectina upward from main chassis 90 is coaxially aligned with 

upper disk lock shaft 158. 

Lower disk lock shaft 156 rides on a shaft l 55A of disk lock base 1 SS 

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 

position, a. tapered upper end of lower disk lock shaft 156 :fits into. upper disk · 

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

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

upper and lower disk lock shafts 1S8 and 156.through which a disk can pass 

(see Fig. 48). A spring 159 inside lock shaft 1S6 applies an upward force on 

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

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

damage. 

To raise and lower lower disk lock shaft 156, disk lock mechanism ~~, 

1013 includes a lock release arm 172 rotatably supported by a shaft 183 of 
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disk lock base. lSS. Lock release arm 172 has a pressing portion 172A that 
-

engages upper surfaces of projeotions 156A at a base of lower disk lock shaft 

156. Spring l 78 applies a clockwise rotating force to lock release arm 172 

sufficient to overcome the force of spring 159 thereby forcing lower disk lock 

shaft 156 to its lowermost position. A relay plate 96 moves . toward the front 

and rear guided by Integral auide grooves 96C, 96C that engage pins 97 on 

main chassis 90. A rear-facin& surface 96A of relay plate 96 pushes against 

an engagement portion 1728 of lock release arm 172 to rotate lock release 

arm 172 oounterclookwise against the force of spring 178. An engagement 

portion 96B on a lower surface of relay plate 96 ei1gages with a cam surface 
. . 

7SD, having surfaces Cl·CS. on an edge of sliding plate 75 (visible in Figs. 

4S, 47, 49. and 51). 

Referring now to Figs. 12 and 45-521 lower disk lock shaft 156 is 

positioned responsively to the position of sliding plate 75. When sliding plate 

75 is in a position DO\YN-2, engagement portion 96B of relay plate 96 is 

engaged with surface Cl of cam surface 750. In position DOWN-2, as 

shown in Fig. 46. l~ck 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 1!59. 

When sliding plate 75 moves toward the tight side of housing 1000 

(toward the up positi~n of optical mechanism 1006), engagement portio11 96B 

of relay plate 96 follows sloped surface C2 of cam surface 750, moving relay 

plate 96 toward the front of main chassis 90. As engagement portio11 96B 

follows slopeq. 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·l, shown in 'Fig. 47, 



------------------ -

35 

ensaaement _portion 96B of relay plate 96 rests on surface C3. Lock release 

arm 172 halts at the angle shown· in Fig. 48, and lower disk lock shaft 156 
is held at the unlock position, perµtitting disk transfer. 

As sliding plate 75 is translated further to the right_ side of housing 
l 000, engagement portion 96B of relay plate 96 is pushed rearward by 
inclined surface C4. Lock release arm 172 rotates ccunterclockwise, and 
lower clisk lock shaft 156 begins moving upwardly wider the urging of spring 
159. When sliding plate 75 reaches a position UP-1, shown in Fig.· 49, 
engagement portion 96B is held by the approximately central area of sloped 
surface C4. Jn which lower disk lock shaft 156 moves upward to the position 
indicated in Fig. SO. When sliding plate 75 reaches a position· up .. 2t 
engaeement portion 96B engages with surface CS, which ~s aligned with 

surface Cl. At this point, as shown in Fig. 51, lower disk lock shaft 156 has 
reached the lock position again. where it fits into upper disk look shaft 1S8. 

A shut~er 1 S6B, projecting from lower disk lock shaft 156, indicates 

when lower disk lock shaft 156 reaches the lock positio11. Shutter 1S6B 
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 generatea a disk lock signal (D . LOCK), 
which is high when lower disk lock shaft 1 S.6 in the unlock position. When 

sliding plate 75 is at position UP .. 2 or position DOWN-2, lower disk lock 
shaft 156 is at the lock position, as described above. However, if d.isk D is 
not positioned with its center hole aligned with lower disk lock shaft l 56, 
lower disk lock shaft 156 is blocked by disk D, preventing it from reaching 
the lock position. If disk locking is not properly achieved, vibrations can 
cause . disks to shift out of place wlthln stocker 1011, possib.lY causing .~., 

damage to the disks by lower and upper disk lock Shafts 156 and 158 which ,. -
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move. vertically within stocker 1011. Signal D. LOCK is used to detect such 

disk-locking errors. 

Disk insertion Error Prevention Mechanism 

Referring to Figs. 2 and S3-S?, a disk insertion error preventing · 
mechanism 1014 prev~rtts errors during insertion of disk D. A shutter 120 

rotates on a shaft -129 rotatably supported at either end by bends SOP, 80F 
projecting from loading chassis 80. Flaps 120A. 120A, projecting radially 
from an axis of rotatlon of shutter 120. block insertion aperture lA on front 

panel 1. A pinion gear 120B, subtends a 180 degree arc about the axis of 
rotation of shutter 120. Material, such as felt or compressed urethane, is 

adhesively bonded to the surface of flaps· 120A, 120A to prevent abrasion of 

the top surface of disk D, since the top surface of disk D engages flaps 120A 

during loading and ejecting operations. 

A shutter arm. 121 rotates on a shlU\ 122 on the lower surface of 

loading chassis 80. A spring 125 urges shutter arm 121 in a counterclockwise 

direction, as viewed from the top. A rack 121A on the bottom of shutter arm 

121 meshes with pinion gear 120B. Thus, shut~ 120 opens and closes 
responsively to the rotation of shutter arm 121. A pin 123, on the upper 

surface of the loading plate 81L, engages with side surface 121B of shutter 

arm 121 responsively to movement of plate 81L. 

The angle· of shutter 120 changes responsively to the position of 
loading plate 81L. When loading plates 81L and 81R are positioned at disk 

receiving position POS.lt pin 123 of loading plate 81L rotates shutter arm 
121 ~lockwise against the urging of spring 125. The rotation of _shutter arm~,= 

--~-

121 causes shutter I 20 to rotate toward the outslde of the device, moving it 
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to the open position. This allows a disk to be Inserted into insertion aperture 
lA. 

The insertion of disk D causes loading plates 81L and 81R to separate. 
As loading plate 81L moves to the left side of housing 10001 pin 123 moves 
away ftom shutter arm 121 permitting spring 12~ to rotate shutter arm 121 
counterclockwise. As shutter arm 121 rotates, flaps 120A move downwardly 
until they rest on the :toP surface of disk D, as shown in Fig. 64. Pin 123 
continues to move away from side surface 121B of shutter arm 121. Once 
disk Dis driven by disk transfer mechanism 1001 completely inside the disk 
player, flap 120A ls released to a close position in which shutter arm 121 is 
rotated counterclockwise to a position where its side surface 121B engages 
with bend SOF of loading chassis 80. When shutter 120 is in the close 
position, disk insertion through insertion aperture IA is prevented. Shutter 
120 cannot rotate ).'ast the close position in which flaps 120A point 
downwardly because an arm supporting rack 121A is supported by bend 80F, 
preventina further rotation of shutter 120. Thus, insertion of another disk is 
blocked. 

A shutter piece l 20C, on the upper part of shutter 120, interrupts a 
light beam aenerated by an optical sensor 235. on loading chassis 80, to 
detect the closµre of shutter 120. Th~ closure of shutter 120 is indicated by 

shutter close signal (S.CLOSE) generated by optical sensor 235. Signal 
S.CLOSE goes high when shutter 120 closes. 

Referring now also to Figs. 7, 16, and 21 the change in signal . 
S.CLOSE to high (H) serves as a reference position for disk transport within 
·the disk player. The disk transfCI position is determined by counting the 
number of pulses from the output (signal L. PULSE) of optical.sensor 232 ;.., 

:;.; ,: 

described above. When disk D is inserted and transported to position P 1, flap 
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120A falls away from the upper surface of disk D, closing. shutter 120. This 
causes signal S.CLOSE to go high. The movemen1 of disk D to play position 
P2 and stock position P3 are determined by counting pulses from signal 
L. PULSE. For play position P2. six pulses are counted. For stock position 
P3, 160 pulses are counted. 

Drive Control Circuit 

Referring to Fig. 60, a drive control circuit 1015 includes a system 
controller 3 00 including ROMt RAM, an interface circuit and other elements 
with one or more microprocessors. Controller 300 is connected to mode keys 
301, among them~ a E/L key 1 through E/L key 4, which causes the device 
to eject and load disks D stored in positions 1-4 of the stocker, respectively. 
Controller 300 is al~o connected to a computer .303 via an inte.rface circuit 
302. ControJler 300 controls mechanism operations corresponding to mode 
key entries and commands from computer 303 according to the flowcharts of 
Figs. 61-71. 

Controller 300 receives signal L . PULSE, signal S . CLOSE and 
signal IN, from optical sensors 232, 235 and ·236, respectively. Based on 
these signals, controller 300 outputs a signal FRO~T and a signal REAR to 
control motor drive circuit 304, 'thus controlling the disk transfer position and 
the opening and closing position of loading plates 81L and 81R. Motor drive 
circuit 304 is a drive cir~uit that generates a prescribed drive voltage for drive 
motor 250 in roller drive mechanism 1004 (see Fig. 7). When· signal FRONT 
changes to 11H11

, a drive voltage is. output to rotate a tin'li11g pulley 15 
counterclockwise. When signal REAR is "H", a drive voltage is generated to i:::. 
rotate motor 250 in the opposite direction. When both signals are "H", the 
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output from motor drive circuit 304 is shorted and an electromagnetic brake 
is applied to motor 250. When both signals are "L ''. the output is placed in 
an open state. 

Controller 300 also receives signals P ·.REF and P . PULSE from 
optical sensors 237, 233. respectively. Based on these signals, controller 300 
outputs signal. P .UP and signal P.DOWN to control the output of motor drive 
circuit 30' to. control ~e position of sliding plate 7S. Motor drive circuit 30S 
outputs a prescribed drive voltage to drive motor 251 of lift mechanisin 1008 
(Fig. JO). When signal P.UP is ''H'', a drive voltage is output to move sliding . . 

panel 75 in the up direction (to the right of the devi~). Wheri signal 
P.DOWN is "H'', a drive voltage is output to move the panel in the opposite 
direction. When both slirulls are "H". the output from motor drive circuit 305 
is ·shorted and an electromagnetic brake is applied to motor 251. When both 
signals are "L", the output is_placed in an open state, 

Controller 300 also receives signal S .. REF, signal S. POS and 
signal D. LOCK, :from optical sensors 238, 239 and 229, respectively. Based 
on these signals. controller 300 outputs signal ST.UP and signal ST.DOWN, 
which control the output from motor drive circuit 306. which moves stocker 
1011 vertically. Motor drive circuit 306 is a drl ve circuit which ge11erates a 
prescribed drive voltage to drive motor 252 of stocker vertical transfer 

mechanism 1012 (Fig. 11). When signal ST.UP is "H", a drive voltage is 
output to move stocker 1011 upward. When ·signal ST.DOWN is "H", a drive 
voltage to move the stocker in the reverse direction is output. When both 
signals are "H". the output from motor drive circuit 306 is shorted, and an 
electromagnetic brake is applied to motor 252. When both signals are "L", the 
output is placed in an open state. When the power supply is ofr. co11trollcr : . I 

;ll,4• .• • 

-: .... 
300 is connected to a backup power supply not shown in the drawing so that 
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the :tlaas in memory indicating stocker position. presence of disks and disk 
sims are saved. 

The read signal read by optical pickup 2 is sent to a s~1al processing 
circuit 307 via an RF amp 309. After EFM demodulation, de-interleaving, 
error correction and other related processes are performed, the sigi1al is sent 
to computer 303, which is connected externally, via an interface circuit 302, 
Ba$ed on a servo erroi:- signal obtained from optical pickup 2, servo circuit 
308 controls the focus servo, tracking servo and feed servo Q~ optical pickup 
2, and a light beam follows the data tracks on disk D. Signal processing 
circuit 307 and servo circuit 308 are connected to controller 300, aitd control 
operations are performed based on the operating mode. 

Description of Operations 

Referring to the flowcharts in Fig. 61-Fig. 7i, tl1e operation of an 
embodiment of the invention ·are defined by flowcharts. In the flowcharts, 11n11 

refers to a memory Jndicating the number of the position (1 through 4) in the 
stocker, and is set according to the stocker position. D.FLAG(n) are flags that 
indicate the presence of dJsks in the holding positions POS(l) .. POS(4) of the 
stocker. For example, if D.FLAG(l) is set to "1", this indicates tltat a disk is 
stored in holding position POS(l), the topmost level of the stocker. M.FLAO 
indicates the operating mode of the device. Referring to Fig. ~3, M.FLAG is 
set to ''READY" when ~ the disk receiving state. Referring to Fig. 18, when 
disk Dis brought to the eject position, MFLAG is set to ''EJECT". Referring 
to Fig. 15, when disk Dis clamped and loading plates 81L, 81R are brought 
to the open position, M.PLAG is set to "STAND-BY". Referring.to Fig. 17, ~::­
M.FLAO is set to "STOCK" when the disk is moved to the stock position. 
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and loading plates 81L, 81R are moved to the open position. Also. in the 
stand-by state, M.FLAG is set to "PLA Y11 ·when disk playback is· commenced. 

The following describes the operating states of the present 
embodiment for each of the above operating modes. 

Disk Receiving State (MFLAG•READY) 

(1) Disk transfer mechanism 1001 ls in the disk receiving state, and 
loading plates SIL, BlR are brought to disk receiving position POS.1 (see 
Fig. 13). 

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

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

(4) Sliding plate·75 is brought to position DOWN-2 (see Fig. 28, Fig. 
29), and Jift mechanism 1008 moves optical mechanism I 006 to the down 
position (see Fig. 37). 

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

(6) DJsk lock mechanism 1013 is in a locked state, and lower disk 
lock shaft 156 is 1noved to the look position, to close the gap between lower 
and upper disk lock shafts 156 and 1.58 (see Fig. 45, Fig. 46). 

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

... .•.. 
-;;.. 
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Eject.state (M.FLAG_•EJECT) 
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(1) Disk transfer mechanism 1001 brings disk D to the eject position, 
the point where spindle hole Ds is outside of the device. Loading plates 81 L. 
81R are closed to disk_receiving position POS.l (see Fig, i8). 

(2) Loading plate opening/closing mechanism 1004 is in an off statet 
and rack member 87 1~ disengaged from timina pulley 1 S (see Fig. 19). 

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

(4) Lift mechanism 1008 brings sliding plate 75 to position DOWN-2 
(see Fig. 28, Fig. 29), causina optical mechanism 1006 to mo:ve to the down 
position (see Fig. 37). 

(S) Clamper support mechanism 1010 raises clamper 1009 to the 
support position {see Fig. 36, Fig. 37). 

(6) Disk lock mechanism 1013 is in a locked stater and lower disk 
lock shaft 156 1s brought to a looked position'(see ·Fig. 4S, Fig. 46). 

(7) Disk insertion error prevention mechanism 1014 is in a closed 
state. The positioning of shutter 120 is restricted to the angle at which tlap 
120A engages with disk upper ~urface D {see Fig. 57). 

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

(1) Disk transfer mechanism 1001 is moved to the open position 
POS.3, where timing belt 14 and friotion belt 12 are separated- from the outer 
perimeter De of disk D (see Fig. 16). 
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(2) Loading plate open/close mechanism I 004 is in an on state. Rack . 
member 87 Is engaged from timing pulley 1 s. and disk transfer mechanism 
1001 is maintained in the open position POS.3 (see Fig. 23). 

(3) Damper lock mechanism 1007 is in the unlocked state. Optical 
m~chanism 1006 is elastically supported by lower and upper dampers 41 and 
44 (see Fig. 2.7). 

(4) Lift mech~sm 1008 brings slidina plate 75 to position UP-2 (see 
Fig. 34, Pia. "35), and moves optical mechanism _1006 to the up position (see 
Fig. 43). 

(S) Clamper support mechanism 1010 releases the support_ on clamper 
1009, and clamper 1009 clamps disk D to turntable 102 (see Pig. 42, Fig. 
42). 

(6) D.isk lock mechanism 1013 is in the Jocked state, and lower disk 
lock shaft 156 is moved to a locked position. (see Fig. SJ, Fig. 52). 

(7) Disk insertion error prevention mechanism 1014 is in a closed 
state, and shutter 120 is moved to a closed positio11 preventing the insertion 
of a disk into disk insertion opening la (see Fig. 56). 

Stock state (MFLAG•STOCK) 

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

(2) Loading plate opening/c:lo$ing mechanism 1004 is in the on state. 
Rack member 87 is engaged with timing pulley 15, and disk transfer 
mechanism 1001 is maintained in the open position POS.3 (see F_ig. 23). 
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(3) Damper lock mechanism l 007 is in 1he unlocked state, and optical 
mechanism 1006 is elastically supported by lower and upper dampers 4 I and 
44 (see Fig. 27). 

(4) Lift mechanism 1008 brings sliding plate 75 to position UP-2 (see 
Fig. 34, 35) and moves optical mechanism 1006 to the up position (see Fig. 
43}. 

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

(6) Disk lock mechanism 1013 is in a _locked state, ~~ lower disk 
lock shaft 156 is brought to the lock position (see Fig. S 1, Fig; 52). 

(7) Disk insertion error prevention mechanism 1014 is in a closed 
state, and shutter 120 is brought to a closed position where disks are 
prevented from being inserted into disk insertion opening la (see Fig. S6). 

The description of the states of each of the mechanisms in the play 
state (M.FLAG•PLA Y) are· identical to those in· the stand-by state, and 
thetefore they will be omitted here. 

Main Flow 

Referring to Fig. 61, when the power supply is turned on, co11troller 
300 executes the main routine. In the loop at steps Sl-S8, SlS, disk insertion 
detectiont disk removal detectlont eject/load key operations and read 
commands from the computer are repeatedly moni_tored. Also, in standby 
mode, controller JOO_ checks periodically to see that there has not been a read 
command over a prescribed interval. 

-""·· 
~ .... -
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Disk ~oadtng Operation 

When disk D is inserted into disk insertion opening 1 a of fro11t panel 
1, outer perimeter De of the disk engages with pulley wrap portion l 4C of 
~ming belt 14 and a disk guide wall 11 E of resin material. This causes the 
edge of the disk to slide against guide wall 11 E with the insertion of disk D, 
and loading plates 81L~ 81R to be spread apart. Referring to Fig. 5:3, pin 123, 
dlsposed on loading plate 81L, moves in tandem with the Qpening motion of 
plate 81L. This causes lever 121 to rotate counterclockwise due to the 
preSSW'O from spring 125, thus sealing shutter 120. Referring to Fig, S7, . . 

shutter 120 slides on top of disk D as disk D is inserted completely into the 
device, the lower end of flap 120A being held up by the upper surface of 
disk D. Since felt, compressed urethane or similar material lines the outside 
·of flap 120A, the top surface of disk D is not damaged. 

Referring to Fig. 14, when disk Dis pushed to position PO, the output 
· from optical sc~sor 236 (signal IN) changes to "H11 a.nd controller 300 goes 

from step SI to procedure JOB LOAD, shown in Fig. 62, Fig. 63, vla step 
82. Disk Dis brought to playback position in step 820-831. First, controller 
300 ohanges signal REAR to ''H" at step 820. and then waits for signal 
S.CLOSE to cl;iange to "H11 in three seconds or less at the loop in step S21, 
822. In disk transfer mochanism 1001, when signal REAR changes to "H", 
timing belt 14 is rotated counterclockwise, disk D is rotated clockwise along 
the left side surface of friction belt 12, to move disk D toward the rear of the 
device. 

When the disk reaches position Pl of Fig. IS, flap 120A of shutter 
120 drops away from the upper surface of disk D and falls to . the closed ;_, 

-: ..... position. Signal S.C,LOSE then changes to "H". Beginning at step S22, 
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controller 30~ _sets disk presence flags D.FLAG(n) to 1> returns signal REAR 

to the 11L11 state and sets signal FRONT to "H". At step S26, controller 300 

waits for signal S.CLOSE to change to "L11
• 

\Vhen signal FRONT changes to "H", timina belt 14 of disk transfer 
mechanism 1001 is rotated clockwise. movina disk D toward the fro11t of the 
device as it is rotates in· the opposite direction. Disk D forces shutter 120 

open toward the outsidC! of the device. When signal. S.CLOSE cha.naes to "L", 
controller 300 returns signal FRONT to ''L" and sets signal READ to "H" at 

step 827. At ~ 8281 controller 300 waits ag~in for signal S.CLOSE to 

change ~o ''H". Thus, in disk transfe~ mechanism 1001, timing bel~ 14 is again 
rotated counterclockwise, and disk D is moved toward the rear of the device 

as it rotates .in reverse. 

The movement of disk D causes shutter 120 to close and changes 
signal S.CLOSE to "H". At step S29, controller 300 beg1ns _counting the 
output (signal L . PULSE) from optical sensor 232. At step 830, controller 

300 waits for the pulse count to reach 11611
• When the co~nt reaches 11611

, 

indicating disk D has arrived at playback position P2, at step 831, controller 

300 sets sign~ FRONT and signal REAR to 11H11 for a prescribed period of 

time (SOmsec), electromagnetically braking motor 250. In the loop in steps 
S21, S22, if signal S.CLOSE did not change in three seconds or less, it 

indicates to controller 300 that the disk cannot be moved h1to the device. for 

example because the inserted disk was intentionally p\1llcd out. At step S23, 

controller 300 returns sisnal REAR to the ''L" state, stops the belt drive and 

returns to the main routine in Fia. 61. 

In steps S26-S28. controller 300 moves disk D while rotating it in 
reverse, and begins counting pulses from siglial L • PULSE. .after signal ~'-. 

. ~-

S.CLOSE has chanaed to "H''. Thus. even if the user obstructs the closing of 
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shutter 120 after inserting disk D all the way, or if there is slippina between 
disk D and timing belt 14, there is no chanae in the pulse count, and so disk 
D can be brought to the appropriate position accurately, 

In step~ S32-S36, controller 300 moves sliding plate 75 from position 

DOWN-2 to position Uf .. 2. Flrs4 at step S32, controller 300 sets signal P.UP 
to "H". and at step 533, waits for the output from optical sensor 237 (signal 
P. RBF) to change fu_ "L". When sisnal P.UP changes to 11H11, sliding plate 
75 is driven to the right of the device, and once it passes position DOWN-1, 

optical mechanism 1006 is moved upward toward the up position. Also, 
sliding plate 75 makes lower disk lock shaft 156 move downward to the 

unlock position, and then makes lock disk lock shaft 1 S6 move upward to the 
lock position again. When signal P. REF changes to "L" due to the 1notion 
of sliding plate 75, controller 300 begins counting the output from optical 
sensor 233 (signal P. PULSE) at step S34. Then, at step 835, controller 300 
waits for the pulse count (COUNT) to reach ''45 11

• 

When the pulse cowit re~hes 1145 11
1 indicating to controller 300 that 

the sliding plate is at position UP-2, at step S36, signal P.UP and signal 

P.DO\VN are set to 11H11 for SOmsec, electromagnetically braking inotor 251 

to stop ft. Referring to Fig. 41, ·once sliding plate 75 is brought to position 
UP·2, optical mechanism 1006 is brought to position UP, where disk· D is 

mounted on turntable 102. Then magnet 105 attracts clamper 1009. When 
sliding plate 75 moves to position UP-2, damper lock mechanism l 007 is 
unlocked and the lock on optical mechanism l 006 is released. Thus, optical 
mechanism 1006 is resiliently supported with damping on. damper base 40. 

Lower disk lock shaft l 56 is moves to the lock position (Fig. 52) and rack 

member 87 is moves to engage with timing pulley 1 S (Fig. 22) .. 
·.c-•. 
-~ ... ~ 
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· At steps S37-S41, controller 300 moves loading plates 81L, 81R from 
support position POS.2 to open position POS.3. This causes belts 12 and 14 

to disengage from out~r perimeter De of disk D. First, at step S37, controller 

300 sets signal.REAR to "H", and then waits for signal IN to change to ''L" 

at step 838. When signal REAR changes to "H'', timing pulley 15 is rotated 
counterclockwise, causing timing pulley 15 to move along rack member 87B 
"toward the left of the d_evice, thereby separating loading plates 81L, 81R. At 

the instant timing pulley 15 begins to rotate. a clockwise rotation force i~ 

applied to dislc D since timing belt 14 is Still engaged ~ith outer perimeter 

De of disk D. However, disk D does not move because it is held at the 
·playback position by centering spindle 101 of turntable 102. When loading 
plates 81L, 81R open, clamper holders 77L, 77R are spread apart and· the 
support on clamper 1009 is released. As a result, clamper 1009 is attracted 
to the turntable via magnet lOS, and disk D ls held against the turntable. 

The opening motion of loading plates SIL, 81R causes signal TN to 

change to "L". At step 839, controller 300 begins counti11g pulses from signal 

L. PULSE, and waits for the pulse count to reach "10'' at step S40. When 
the pulse count reaches "10", indicating to controller 300 that the loading 
plates have reached open position POS.3. at step S41, signal FRONT and 
signal REAR are set 10 "H" for SOmsec, electromagnetically braking motor 

2.50. At step $42, mode flag M.FLAG is set to "STAND-BY''. Controller 300 
then returns to. the main routine shown in Fig. 61. 

Control Steps Corresponding to the EIL Keys 

When BIL key "n" (one of the keys BIL key 1 through E4 key 4) is .~. 
·"! ... -

pressed, while the current stocker position corresponds to "n", controller 300 
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brings disk D at the stock or playback position to the eject position. If an E/L 
key corresponding to a position other than the current stocker position is 
pressed, stocker 1011 is transferred to the position corresponding 10 the E/L 
key, brlna!ng disk D in the corresponding position to the eject position. If 
there is no disk D at the specified position, the stocker is transferred to the· 
position indicated by the BIL key, and tho loading plates 81L, 81R are 
brousht to the disk re°'iving positio~ 

Control Steps Corresponding to Ell Key Operation in Stock State 

The following is ~description o( the disk changer's response to the 
pressing of an E/L key during the stock state. When E/L key 1 tll?ough BIL 
key 4 is pressed, controller sets constant m to a corresponding value (" l 11 

through "4") at the corresponding step in steps S10-Sl3. Referring to Figs. 
63 69, controller 300 proceeds 10 flowchart JOB EJECT. At step S70, 
controller 300 checks to see if M.FLAO is set to "STOCK". If M.FLAO is 
set to "STOCK", controller 300 proceeds to step 871, where it checks to see . 
if the values fo~ m and n are identical, thus determining whether an E/L ~ey 
having the same number as the current stocker ·position was entered. If the 
values are identical, controller 300 executes steps S89-S93, in which the 

loading plates are moved from open position POS.3 to support position 
POS.2. At step S89, controiler 300 sets signal FRONT to "~", and at step 
S90, counting of signal L. PULSE is initiated. At steps S91 and S92, 
controller 300 waits for either the pulse count to reach ''12" or the pulse 
count to stop. The reason the pulse count was made smaller than the value 
"13'' shown in Fig. SB is that the belt stops right before it engages with the ·'· 

·:.: ... 
disk edge. The reason controller 300 checks to see if signal L . PULSE stops 
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is that it is possible for an error in the pulse cowit or incorrect positioning of 

the loading plate to cause the belr to engage with the disk edge so· that the 

prescribed pulse count ls never reached. 

When signal FRONT becomes "Ir'. timing pulley 15 is rotated 

counterclockwise, causing it to move to the right of the device along rack 
87B. causina loading plates 811, 81R to converge. The closing of loading 
plates 81L, 81R causes clamper 1009 to be picked up by clamper holders 
77L, 77R under the urging of spring 128. When the pulse count reaches 1112" 
or when the signal L. PULSE stops, it indicates to controller 300 that the 
loading plates have nearly reached support position POS.2. At step S93, 
signal FRONT and signal REAR are set to "H" for SOmsec, 
electromagnetically braking motor 250. 

Referring to Pig. 64, controller 300 moves sliding plate ?S from 
position UP-2 to position DOWN-1 in stepS S94-S98. First, at step 894, 
controller 300 sets signal P.DWN to "H''.· At step S9S, controller 300 waits 
for signal P. REF to change to "H". When signal P.DWN becomes 11H11

, 

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

mechanism l 007 locks optical mechanism 1006 to base 40, and loading plate 
open/close mechanism 1004 is disengaged so that rack member 87 release 
and retreats from timing pulley 15. The release of rack member 87 allows . 

spring 127 to bring timing and friction belts 14, 12 of disk transfer 
mechanism 1001 together slightly to a position to support disk D. The motion 
of sliding plate 75 causes lower disk lock shaft 1S6 to descend. When lower 
disk lock shaft moves beyond position UP-1, optical mechanism 1006 is 

·moved downward. 

'When signal p I REF changes to nL", controller 300 begins COutltlng ... 
·:-·-. 

signal P . PULSE at step S96. Controller 300 waits for the ·pulse count to 
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reach. ''3" at .step 838. When· the pulse count reaches "3", it indicates to 
controller .300 1hat sliding plate 1S has reached position DOWN-1. At step 
834. sianal P.UP 'and signal P.DWN are set to "H" for 50mseo, 
electromagnetically braking motor 251. When sliding plate 75 reaches 
position DOWN·l, optical mechanism 1006 and lower disk lock mechanism 
156 are brought to the down position and the unlock position respectiveJy, to 
allow disk transfer within stocker 1011. 

In steps S99-Sl02, co~ller 300 brings disk D, initially inside the 
stocker, to the eject position. First, at step 899, controller 300 sets signal 
FRONT ·to ''H''. Th~n, at step SIOO, controller 300 begins ~ou~ting signal 
L. PULSE. At step SlOl, controller 300 waits for the pulse count to reach 
"307". When signal FRONT becomes "H", di~ transfer mechanis1n 1001 
moves disk D movi11g, while it rotates counterclockwise, toward the front of 
the device. When the. pulse count reaches "307". it indicates to controller 3 00 
that the disk has been brought to the eject position. At step S l O l ,· sianal 
FRONT and signal REAR are s~t to "H" for SOmsec and an electromagnetic 
brake is applied to stop the motor. According to the present embodiment, 
when disk D is in the eject position, spindle hole Ds of the disk is outside of 
di.sk insertion opening IA, and belts 14 and 12 are brought together until the 
distance Wl between the two is the same as in the disk receiving state 
(112mm). 

In steps S103-S109. controller 300 moves sliding plate 75 from 
position DOWN-1 to position DOWN-2. First, at step Sl03, co11troller 300 
sets signal P.UP to 11H 11

• At step Sl04, controller 300 waits for signal 
P. REF to ch~ge to "L". Sliding plate 75 is moved toward the right of the 
device. When signal P. REF chanaes to 11L", 1:1ten controller 300 .~ets signal .... 

·:.-~-. P.UP to "L11 and signal P.DWN to "H" at step SlOS; .At step 8106, controller 
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300 waits for signal P , REF to change to "L". Sliding plate .75 is moved .in 
toward the left· of the device oausirig signal P . REF to · chanae to "H". Then, 
at step 8107, controller 300 begins counting signal P. PULSE, and at step 
Sl08, controller 300 waits for the pulse count to reach "2011

• 

When ~e pulse .count reaches "20", it indicates to contrQller 300 that 
the sliding plate has reached position DOWN-2. At _step 8109, sianal P.UP 
and signal P.DOWN ai:e set to "H" for SOmsec, electromagnetically brakina· 
motor 251. At step SI 10. Sl 11, D.FLAO(n) and M.FLAG are set to 11011 and 

"EJECT" respectively. Controller 300 then retwns to the main routine iu Fig. 
61. 

Referring to Fig, 63, if the values of m and n are not identical at step 
S71, then at step S72 controller 300 checks the status of output (D.LOCK) 
ftom optical sensor 229 to see ff it is at level "L'', to-confirm. whether lower 
disk lock shaft 156 has becri brought to the lock position. If it has l>een 

brought to the lock position, then sianal D.LOCK is in the "L" state, and at 
step S73, controller 300 moves stocker 1011 to position POS.m, where m is 
specified by the E/L key entered (for example, position POS.4 if BIL key 4 
was entered). When stocker 1011 has been brought to the specified position, 
controller 300 sots constant n to m. At step S7S; controller 300 checks to see 
if D.FLAG(n) is "1" to confirm whether disk D is at position POS.m. If 

D.FLAG(n) is "1 ",then controller 300 proceeds to step S86 described above. 
Loading plates 81L, BIR are moved from open position POS.3 to support 
position POS.2, and disk Dis brought to the eject position. 

IfD.FLAG(n) was "0" at step S7S, then controller 300 moves loading 
plates 81L, 81R from open position POS.3 to disk receiving position POS.1 
in steps S76-S8 l. First, at step S76, controller 300 sets signal FR.ONT to 11H". ~' 

At step S77, controller 300 waits for sianal TN to change to "L''. When 
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signal. FRONT c~ges to ''H", timing pulley 15 turns ~lockwise. This 
rotation causes timing pulley 1 S to advance to the right of the device along 
rack 878, closing loading plates 81L, 81R. When signal IN changes to "L" 
as a result of the loading plate motion, controller 300 begins counting signal 
L . PULSE at step 878. At steps 879. SBO. controller 300 waits for the pulse 
coun1 to reach "2" or for siinal L. PULSE to stop. When 1he pulse cowit 
reaches "2" or signal L. PULSE stops, it indicates to co11troller 300 that tho 
loading plates have been brought to disk receiving position POS.l. At step 
881, signal FRONT and signal REAR are set to "H", electromag11etically 
braking motor 2SO. 

In steps S82-S86, controller 300 moves sliding plate 75 from position 
UP-2 to position DOWN·2. First, at step S82, controller 300 sets signal 
P.DWN to 11H11

• and at step S83. controller 300 waits for signal P. REF to 
chanae to "H". Sllding plate 7S is driven to the left of the devlcet and optical 
mechanism 1006 is lowered once position UP· 1 is past. Lower disk lock shaft 
156 is lowered and then brought back up to the lock position. When the 
movement of .sliding. plate 75 is sufficient to change signal P . REF to "H11

, 

controller 300 begins counting signal P . PULSE at step S84. At step .S85,. 
controller 300 waits f~r the pulse count to reach 112011

• 

When the pulse count reaches 112011
, it indicates to controller 300 that 

the sliding plate has been brought to position DOWN-2, and at step S86 
signal P.UP end signal P.DOWN are set to "H", electromagnetically braking 
the motor. At steps S87, 888, controller 300 sets D.FLAG(n) and M.FLAG 
to "0" and "EJECT" respectively, Controller 300 then returns to the main 
routine. 
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If, in step 872, D.LOCK is not "L", then controller 300 proceeds to 

the flowchart shown in Fig. 65. Disk D, which is offset, is moved to a 

position where shutter .120 is opened, and disk Dis moved again to the stock 

position. First, controller 300 proceeds from step 872 to ·step 8110, and 

checks the number of.retry attempts made. Then, ~n steps Sl21-Sl24, the 

same operations as steps S89-S93 are omied out, wi1h loading plates 81Lt 

SIR being moved from open position POS.3 to support position POS.2. Then, 

in steps Sl2S-S129, the same operati~ns as steps S94-S98 are carried out, 

with sliding plate 75 being moved from position UP-2 to position DOWN-l, 

and optical mechanism 1006 and lower disk lock shaft 156 being moved to 

the down position and the unlock position. respectively. 

In steps Sl30-S136, controller 300 moves disk D. which is at an 

offset, to a position where shutter 120 is opened, and then disk D is moved 

to the stock position again. ·First, at step S130, controll~r 300 sets signal 

FRONT to nH". At step Sl31, controller 300 waits for signal' S.CLOSE to 

change to "L". When signal FRONT changes to "H", disk transfer mechanism 

1001 moves disk D toward the front of the device as disk D rotates 

counterclockwise. Disk D forces shutter 120 open, and when. signal S.CLOSE 

changes to 1'11
'. controller 300 changes signal FRONT back to "L" a11d sets 

signal REAR to "H" at step Sl32, At step 8133, controller 300 waits for 

signal S.CLOSE to change to "H" again. The rearward movement of disk D 

causes shutter 120 to close. \Vh.e1l signal S.CLOSE changes to 11H", co1\troller 

300 begins counting signal L. PULSE at step Sl34. At step 8135, controller 

300 waits for the pulse count to reach 11 16011
• When the pulse co~nt reaches _, 

"16011 it indicates to controller 300 that the disk has been brought to the stock 
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position. At step Sl~61 controller JOO sets signal FRONT and signal REAR 
to "H" for ~Omsec, eleotn?magnetically braking motor 250. 

In steps Sl37-S14l, controller 300 moves sliding plate 75 from 
position DOWN-1 to position UP-2. First, at step $137, controller 300 sets 
signal P.UP to "H". At step Sl38, controller 300 waits for signal P. REF to 
change to "L". Sliding plate 75 is moved to the right of the device, and when 
signal P. REF changes to "L", controller 300 begins· cow1ting signal 
P . PULSE at step 8139. At step 8140, controller 300 waits for the pulse 
count to reach 1145". When the pulse count reaches 1145", it mdicates to 
controller 300 that sliding plate 75 has reached position UP·2. A:t step S141, 
signal P.UP and signal P.DOWN are set to "H" for SOmsec, 
electromagnetically braking motor 251. 

In step~ S142-S146, which perform the same operations as steps S37-
S42, controller 300 moves the loading plates to open position POS.4. 
Referring to Fig. 63, controller 300 returns to step S72 and checks if 
D.LOCK has changed to "L'r. 

Disk Lock Error, E;Ject Operation 

If disk lock errors occur even after the retry operation described above 
is repeated three times. controller 300 proceeds from step Sl20 b1 Fig. 65 to 
step S89 in Fig. 63. Oisk D, which is at an offset position, is brought to the 
eject position. 
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Operations In Response to EIL Key Enfr)I in Stand-by ModrJ 

The following is a description of operations that are perfotmed when 
an E/L key is entered during stand-by mode. When one of E/L key 1 through 
E/L key 4 is pressed in stand-by mode, controller 300 sets constant in to "1" 
through "4" at the corresponding step in steps SlO·Sl3, shown in Fig. 61. 
Controller 300 then proceeds to step SISO in Fig. 66 via step 870 in Fig. 63, 
and checks to see ifM.FLAO is set to "S.TAND-BY". Since M.FLAG is set 
to "STAND-BY" in the stand-by state, controller 300 proceeds to step SlSl 
and checks to sec if the values for m and n are identical. thus de~ermining if 

the E/L key pressed has a number Identical to the current stocker position. If 
the nwnbers are the same, then in steps 8152-8157, which perform the same 
operations as steps S89-S93, loading plates 81L. SIR are moved from open 
position POS.3 to position POS.2. 

Then, in steps Sl58~Sl62. which perform the same operations as steps 
882 .. 886. controller 300 inoves sliding plate 75 from position UP-2 to 
position DO\VN-2. In steps S162-S167, controller 300 brings disk D, which 
is at the playback position, to the eject position. First, at step Sl62, co11troller 
300 sets signal FRONT to "H", and. at step· 163, controller 300 begins 
countlna signal i... PULSE. At step 8164, controller 300 waits for the pulse 
count to reach "153". When signal FRONT becomes "H", disk D has moved 
toward tho front of the device while rotated counterclockwise. When the 
pulse count reaches "153", it indicates to controller 300 that disk D has been 
brought to the eject position. At step S16S, signal FRONT and signal REAR 
are set to "H" for 50msc, electromagnetically braking the motor. At .step 
8166, S167, D.FLAG(n), M.FLAO arc set to 11011 and "EJECT", respectively, .. 
and control returns to the main routine. 
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·. If, at step SI°Sl described above, the values for m and n were not 
identical, then controller 300 proceeds to step 8170 shown in Fig. 67, I11 steps 

8170-8196. which .perform the same operations as steps S121·S146, the 
following are performed: (1) loading plates 81L, 81R are moved from open 
position POS.3 to support position POS.2; (2) sliding pla1e 75 is moved :from 
position UP-~ to position DOWN· I; (3) disk D, a.t the playback position, is 
moved to the stock pQsition; (4) sliding pl~te 75 is moved from position 
DOWN-1 to position UP-2; (S) loading plates 81L, BIR are moved to open 
position POS.3. Cont.roller 300 then proceeds to step S72, shown in Fig. 63. 
Stocker 1011 is moved to the specified position POS(n), and the disk is 

brought to the· eject position. 

Operations Corresponding to Ell Key Entry in Eject Mode 

The following is a description of the operations that are performed 
when an E/L key is pressed in eject mode. When one of E/L key 1 through 

·EIL key 4 is pressed. controller 300 sets constant m to the appropriate value 
111" through 114" at the corresponding step .in steps SlO·S13. Controller 300 
then proceeds to step 8260 in Fig. 69 via step 870 in Fig. 63 and step 8150 
in Fig. 66, and. checks to see if M.FLAG is set to "EJECT". Since M.FLAG 

is set t.o "EJECT", controller 300 proceeds to step 8221, and checks to see if 
the values for m and n are the same, thus determining if the EIL key pressed 
and the current stocker position are identical. According to the present 
embodiment, disk Dis ejected until distance Wl between belts 14 and 12 is 

reaches the distance in the disk receivina; state (112mm). Thus, the disk 
cannot be re-inserted into the device unless it is forced between. the guides .. 

' -
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by the user. Therefore, when an identical E/L. key is pressed, the controller 
300 immediately returns to the main routine, ignoring the EIL key entry. 

If, in step S221, the values of m and n are not identical, controller 300 
proceeds to steps S262·S266, which perfonn the same operations as steps 
S32-S36. Sliding plate. 75 is transferred from position DOWN-2 to position 
UP-2, and then at step S262, signal REAR is set to "H" and loading plates 
81L, BIR are further separated. According to the present embodimei1t, if disk 
D in the eject _position has not been removed, the loading plates may open In 
response to the E/L key entry and the disk would be unstable. The disk may 
fall outside of the device and be damaged, or the disk may fall inside the 
device and cause a malfunction. 

In order to avoid this problem, controller 300 sets signal REAR to "H" 
at step S268 and waits for SOmsec. At step S269, controller 300 checks to see 
if signal S.CLOSE is "H". According to the present embodiment, after a 
SOmseo interval, loadina plate 81L will move to a position where shutter 120 
can close. If there is no disk lt the eject position, shutter 120 wUl be closed · 
by spring 125, as shown in Fig. 56, and signal S.CLOSE will become "H". 
However, if there is a disk at the eject position, shutter 120 will not 
completely close because flap l 20A will be held up by the top surface of disk 
D, as shown in Fig. 57, and signal S.CLOSE will not be "H". 

Thus,. if signal S.CLOSE is "L''. It indicates to controller 300 that a 
disk is present at the ejeot position, and at step S270, signal FRONT and 
signal REAR will be set to "H" for SOmsec to stop motor 250. At step $271, 
the disk is removed, and controller 300 waits for signal S.CLOSE to change 
to "H". When the disk is removed by the user, shutter 120 rotates to the 
closed position, setting signal S.CLOSE to "H". At step S272, controller 300 ... 
sets signal RB~ to "H" again, and the loading plate is opened. At step 
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8273~ · controller 300 waits for signal . bar-IN to chanae to "H". If, at step 
S269, controller 300 finds that signal S.CLOSE is "H", then it jumps to step 

S273 and waits for sisn:al TN to change to '!H''. 

When signal IN changes to "L" due to the motion of the loading 

plate, controller 300 begins counting signal L . PULSE at step 8274. At step 

8275. controller 300 waits for the pulse count to roach 11 1011
• Along with step 

S27S, it would also _b~ possibl~ to add a step that checks to see. if signal 

P. POL SE has stopped. When the pulse count reaches 111011
• it indicates to 

controller 300 that the loading plates have been brought to open position 
. . . 

POS.3. At step 8276, signal FRONT and signal REAR are both set to "H" for 

50msec, elec!J'omagnetically braking motor ·250. Referring to Fig. 63t 

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

positi,on POS(n). as described·above, and brings the disk to the eject position. 

Operations Corresponding to the Read Command 

Referring to Figs. 60 and 61, when an externally c01mected computer 

303 (Fig. 60) sends a read command, controller 300 proceeds from step S7 

to step Sl4 ·in the main routine (Fig. 61). The various mechanisms are 

controlled as described above, to bring the selected disk D to the playback 

position and send the read command for the specified flle to siiJlal processing· 

circuit 307 and servo circuit 308. The read signal ge1lera.ted by optical pickup 

amp 2 is sent to signal processing circuit 307 via RF amp 309. After EFM 

demodulation, deinterleaving, error correction and other necesslry operations 

are performed, 1he signal is sent to externally connected computer 303 via 

interface circuit 302, and the prescribed data processing performed. Once the 
specified file has been read, controller 300 stops signal processing circuit 307 
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and servo circuit 308. Next M.FLAG is set to "STAND-BY" and controller 
300 returns to the main routine. 

Disk Stock Operation 

If, in stand-by mode, controller 300 does not receive a read command 
from computer 303 for.a prescribed interval, e.g. 10 tninutes, then.controller 
300 proceeds to JOB STOCK, shown in Pig. 70 and Fig. 71, via steps SS, 
SIS. In steps S201·S22S, which perform the same operations as steps 8121-
8146 described ~bove, the following operations are carried out: (1) Loading 
plates BIL, 81R are moved from open position POS.3 to support position 
POS.2; (2) sliding plate 7S is moved from position UP-2 to position DOWN· 
l; (3) disk D, at the playback position, is brought to the stock position; (4) 
sliding plate 75 is brought from position DOWN-1 to position UP-2; and (S) 
loading plates 81L, 81R are moved to open position POS.3. Then, at step 
8226, controller 300 checks· to see if signal D.LOCK is 11L'1

, and if it is, 
M.FLAG is set to "STOCK" at step 8207. Control then returns to the main 
routine. 

If at step 8225 signal D.LOCK is nbt "L", then controller 300 
proceeds to the flowchart shown in Fig. 71. In steps S229-S22S, controller 
300 moves the diskt which is offset, to a position where shutter 120 is 
opened,- and the disk is brought again to the stock position. Then, controller 
300 returns to step S226 shown in Fig. 70, and signal D.LOCK is checked 
again. The details of the operations performed in steps S229-S225 are 
identical to the operations performed in steps S121-Sl46 described above, so 
the description will be omitted here. 
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Other· examples of operations in response to Ell key entrtes in the ejecl slate 

Referring to Fig. 69, in the :flowchart described above, controller 300 

cheeks to see if signal S.CLOSE is "L" at step S269. If signal S.CLOSE is 

"L", controller 300 stops the opening motion of the loading plates at step 
·s210, and continues to wait for signal S.CLOSE to change to "H" at step 

. -

8271. However. it would also be possible to have controller 300 return the 

loading plates to disk receiving position POS.1, move the sliding plate to _ 

position DOWN-2, and return to the main routine, thus ignoring the E/L key 

entry. 

Thus, if signal S.CLO~E is "L", controller 300 ·sets signal REAR to 

"L" and signal FRONT to "H" at step 8280 so that the loading plate is 
closed. Controller 300 waits for signal P , PULSE to stop at step 8281. 

'When the lo~ng plates move to receiving position POS.1 and signal 

P . PULSE stops, oontroller 300 executes steps 8283-8287, which perform 
the same operations as steps .. S82-S86 described above. The sliding plate _is 

moved from position UP·2 to position DO'\VN-2, and controller 300 returns 
to the main routine shown in Fig. _61. Steps in Fig. 73 that are· identical to the 

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

Having described preferred embodiments of the invention with 

reference to the accompanying drawings, it is to be understood that the 
invention is not limited to those precise embodimentst 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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··. For example, the present invention ls used ln a clla11ger~type df sk 
playback device in the above embodiment, but it would also be possible to 
use the invention in a single-disk playback device that does not have a 
stocker 1011. Also, the embodiment above transferred the disk by rotating it 
with a drive-side disk guide 1002 and a fixed·side disk guide 1003. However, 
it would also be possible to configW"e fixed-side disk guide 1003 in the same 
manner 8$ drive-side di~ gui4e 1002, and to rotate the disk without usil1g a 
pair of belts 14. 

In the embodiment described above, drive-side disk guide 1002 and 
fixed-side disk guide 1003 are fixed to loading chassis 80 so that they can 
move in parallel in a direction perpendicular to the direction of disk insertion. 
However, it wQuld also be possible to have the· guides supported so that they 
can freely rotate ~und the rear of the device, thus allowing motion toward 
the disk transfer surface toward the disk insertion opening. In this case, the 
axis of rotation should be positioned so that the guides do not open and close 
when the disk is moved. excluding the cases when the disk is il1serted or 
removed. Also,_ the embodiment described above connected the guides with 
p~ion gear 85, but it would also be possible to fix one guide to the chassis 
and have only one ~e movably auppoi:ted. If drive-side disk guide 1002 is 
fixed to the chassis, it could :fllrther simplify drive mechanism 1004, which 
drives timing pulley lS. In this case, movlng belt" 14 away from disk edge De 
becomes difficult. but the need for a spindle motor would be eliminated if 
disk rotation durini playbaok can be performed by using belt 14 to drive the 
disk edge, and belt 14 would not have to be moved away from the outer disk 
perimeter. 

Furthermore. in the embodiment described above. a disk a.t playback 
position is transferred to a position where the disk spindle hole is completely 
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exposed outside of the device from the disk insertion opening. However•· the 
position to wltj.ch the disk is transferred does not have to result in the spindle 
hole being completely exposed, as long as it is possible for the user to 
support the disk spindle hole and the edge. Also, in the eject state, loading 
plates SIL, 81R are brought to disk receiving position POS.l, but they can 
also be brought to an intermediate position. In this case. when the disk is 
removed, the two plates. would move to disk receiving position POS. I due to 

. the action of spring 127. 

· As des~ribed above, the present invention inakes it possible for a disk 
to be transfe~d to a playback position without requiring the disk to be . . 

inserted deeply into ~e disk insertion opening. The present invention can also 
transfer a disk at a playback position to a position where the spindle hole of 
the disk is exposed from the disk insertion opening. This makes it easier to 

insert and removo dis.ks. When removing a disk, the user can hold the spindle 
hole and edge of the disk, thus avoiding contamination of the ~isk recording 
surface. 

The present invention comprises: first disk transferring tneans 
including a belt forming a first disk transferring surface stretched out between 
at least two pulleys and enaageable with one· side of an edge of a disk 
inserted from a disk insertion opening; and second disk transferring means 
comprising a second disk transferring surface engageable with another side 
of the edge of the disk inserted from the disk insertion opening; suppottlng 
means movably SU:pporting at least one of either flrst disk transferrina means 
or second disk transferring means so that first disk transferring surface and 
second disk transferring surface can be moved toward each other at least at 
the disk insertion opening side; pressing means pressing first di~ transfcrrin& 
surface and second disk ·transferring surface so that they move closer; belt 
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driving means driving a belt; loading control n1eans controlling the belt 
driving means in response to the insertion of a disk into the disk ilisertion 
opening and transferring the disk to the playback positiom and ejecting 
control means controlling belt driving means in response to a prescribed eject 
command alid transferring the disk at the playback position to an eject 
position where· the spindle hole of the disk is exposed outside of the device 
from the disk insertion .opening, 

According to the device of the present invention as described above, 
loading control means responds to the insertion of a disk into the disk 
insertion opening by controlling the belt driving meaits so that the disk is 
transferred to the playback position. Also. the cj~cting control means ., 
responds to a prescribed eject command by controlling belt driving means so 
that the disk is transferred from the playback position thtough the disk 
insertion opening to an eject position where the spindle hole of the disk is 
exposed outside of the device. 
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What i• elalmed 11: 

1. A disk chapger. comprlsJng: 
a chassis; 

a disk playback device attached to said chassis; 
a disk storage mapzine, attached to said chaSsis, with multiple storage 

positiom; 

an insertion aperture of sald chassis; 
a dJsk transporter 1o transport a first disk from said multiple storage 

positions to said insertion aperture; 
a disk sensor, attached to said chassis in such a position that said first 

disk, brought to said insertion apertw'e by said dJsk transporter and remaining 
at said insertion aperture, can be sensed by said disk sensor; 

a controller connected to said disk transporter and proarammed to 
prevent a second disk from being transferred by said disk transporter from 
one of said multiple· storage positions .and said disk playback device ~ said 
insertion aperture· when said rust disk i~ sensed by. said disk sensor .. 

2. A disk chanaer as in claim I, wherein said controller is 
programmed to perinlt said second disk to be transferred · by said disk 
transporter to said Insertion aperture when said first disk no longer rentalns 
at said insertion aperture. 

3. A disk changer as in claim 2t whC?ein said disk transporter 
comprises: 

two edge supports on said chassis, each with a surface; 
said first disk beina supported between said surfaoes by urging said 

edae supports toaether until their surfaces engaae opposite points on an edge 
of said :first disk. 
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4. A disk chaqer as in claim 3, wherein said disk transporter includes . . 
a belt drive with a belt having a sui'face that engaaes an edae of said f'ust and 
second disks tb transport said first and second disks. 

S. A disk changer as in claim 1, . wherein said disk transporter 
comprises: 

two edge supports on said chasais, each· with a surface; 
said first disk being supported between said surfaces by ursins said 

edac supports together lnltil their surfaces engaae opposite points on an edge 
of said first disk. 

6. A disk changer as in claim S, wherein said disk transporter includes 
a belt drive with a belt haviq a surface that engages an edge of said first and. 
second dislcs to transport said first and second disks. 

7. A disk transf'er device, comprising: 
a chassis; 

two edge supports on said chassis, each with a surface; 
a first disk Sl:lPPOrted "'between said surfaces, said surfaces .·engagina 

opposite points on an edge; of first said disk; 

said edae supports having means for moving said rust disk between 
a first position and an eject position in which said disk is supported between 
ends of said surfaoesi· 

said means for moving being effective to move said disk in a · tirst 
direction along said edge supports, while said disk is supported between said 
surfaces, until said first disk is at said eject position; 

said means for moving being effective to continue to support said flrst 
dislc at said eject position; 

a motor, drivinaly connected to at least one of said surfaces; 
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a disk sensor attached to said chassis and positioned to sense said first 
disk at said eject position; and 

a controller, connected between said disk sensor and said means for 
moving; 

said contrQller being programmed to control said motor to cause said 
mo~or to transport a seoond disk from said first position to said eject position 
only after said first disk has been removed from said eJ.ect position. 

8. A disk changer as in claim 7, further comprising: 

a front housing element having an aperture; 
said first disk extending at least partly through said aperture when said 

first disk ~sin said eject position. 

9. A disk changer as In claim 8, wherem said edae supports are 

movably attached to sa~d chassis and urged together to enaaae said edge of 
said first disk. 

10. A disk changer as in claim 7. wherein said edge supports are 

movably attached to said chassis and urged together to engaae said edge of 

said first disk. 

11. A disk ohanaer as In claim 7, further Qemprising: 

a front housing element having an aperture; 

said first disk extending at least partly through said aperture when said 

first di~ is in said eject position; and 

said disk sensor including a gate that selectively blocks said aperture 
to prevent insertion of another disk. 

12. A disk c~anger, comprising: 

a chassis having an internal position and an eject position; 
a first disk at said cjeat position and a second disk at ~d internal 

position; 
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a disk transporter with a controller; 
a disk sensor, connected 10· said controller, positioned on said chassis 

to allow said first disk's presence at said eject position to be. sensed by said 
disk sensor; and 

a user-actuatable eject actuator connected to said controller; · 
said controller being programmed to cause said disk transporter tQ 

transport said second disk from said internal positJon to said eject position 
when said eject actuator is actuated by a user; and 

said comroller being filrther programmed to prevent said second disk 
. from being trmsported by said disk transporter from said internal position to 
said eject position when said eject . actuator is actuated by said user and a 
presence of said first disk at said eject position is sensed by said disk sensor. 

13. A disk chanser as In claim· l l, wherein said controller is further 
proarammed to allow said second disk to be transported by said disk 
transporter ftom said Internal position to said eject position after said eject 
actuator is actuated by said u&er, a presence of said first disk is se~ed at said 
eject position and, subsequently, and a removal of said first disk, from said 
eject position, ls sensed by said disk sensor. 

14. ·A disk changer aa in claim 12, wherein: 
said controller is further programmed to execute a main routine in 

which said eject actuator's state is monitored; 
said conttoller is fUrther programmed to braJ1ch to a response 

subpro8fB.111 that activates said. disk transporter when said eject actuator is 
actuated by said user; . 

said controller is still t\Jrther programmed to retum to said main 
routine when said eject actuato~ i• actuated by said user and a presenco of 
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said first disk at said eject position is sensed by said disk sensor,' whereby 

said acmation of said eject actua1or Is ignored. 


