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· : DISK TRANSFERRING DEVICE 

BACKGROUND or THE INVENTION 

The present invention relates to a disk transferring device for 

transferring a disk by supporting the edge of the disk. 

Known disk transferring devices that transfer a M supported at .its 

edge are ~cribed in Japanese utility model. laid~open publication number · 

60-106250, Japanese laid-open publication number 2·7263, Japanese laid­

open publication number 61-210SS6, and other references. The disk transfer 

devices proposed in Japanese utility model laid·open publication number 60-

1062SO and 1apanese laid-open publication number 2~ 7263, have a pair of 

belts that support the edge of a disk. The disk is inserted. ~Oll;P an 

aperture into the gap between the belts. The l?elts are revolved to transfer 
I 

the disk ftom the aperture to a playback position. Tho disk transfer device. 

proposed Jn Japanese laid-open publication number 61-210556 has a ,guide 
. . 

wall along a direction of disk ttansfer which supports one side of the dlsl(. at 

its edge and a roller on the .other side. When the roller ls rotated. the disk 

edge is rolled along the guide wall to transfer the d~k from an insertion 

opening to a desired point inside the device, 

The device described in Japanese utility model laid-open publication 

number 60-106150 uses belts that have a V-shaped cross-section. The disk 

edge fits into· a channel defined by the V-sbaped cross;ection so that the 

disk is held in a defined position and orientation with respect to rotation 

about an axis parallel to the lenath of the belts (that ls, "roll," from the 

standpoint of movement fr~m the insertion aperture toward the i·nside of the 

device). The belts, however, do not provide sturdy support to prevent tilting 

of the disk about an axis in the plane of the disk and perpendicular to the 
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length of the belts (le, "pitch,'' from the standpoint of movement from the 

in&ertion apertUre toward the inside of the device). In particulart external 
•; 

vibration during disk transfer oan cause the front and the rear of the disk to 

be displaced (or shake) significantly as the disk moves •. This could cause the 

disk to catch on ed1es of other mechanism8 inside the device, for example. 

tho tumtablo or clamper. Thia could, in tum, damage ~e disk or cause the 

device to malfunction. 

Other devi.Ces described in the publications do not restrict up/down· 

movements at the front and the rear of the disk either. so these devices have 

the same shortco~. 

OBJECT AND· SUMI\fAJiY OF THE INVENTION 

The object of the present invention is to overcome the shortcomings · 

of prior art belt·drivc disk transfer devices. 

Another object of the invention is to provide a disk transfer guide 

that provides for pitch stability. 

Briefly, a disk changer employs two disk guides to support a 

reeorded disk at opposite points along its edge. One of the disk guides has a 

belt that revolves around two pulleys: A surface of the belt friCtionally 

engages an edge surface of the disk. The other disk guide has two surfaces, 

a low-friction guide surface parallel to the recorded surface of the disk and 

a resilient sloped swface that forms an angle with both the recorded surface 

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

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

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

surface meets a corner where the recorded surface of the disk meets the 
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edge surface of the disk and.urges the disk's recorded surface toward the 

·guide surface. This stabilizes the disk against pitching motion. 

According· to an embodiment of the present invention. there is 

provided, a disk transfer d~vice for transporting a recorded disk with a 

recorded surface, a back surface opposite the. recorded surface, and an edge 

IUl'faco running arowul a perimeter of the disk, comprising: a first 

longitudinal guide hav~ a first surface oriented to engage the edge Su.tface 

at a first portion of the edge surface, a second longitudinal guide havina a 

second surface oriented to engage the edge s~face at a second portion of 

tho edae surface opposite the fll'st portion of the edges surface, the first 

longitudinal guide having a guide surface parallel to a direction of travel of 

the disk, the guide surface also being parallel to the recorded surface and a 

resilient element attached to the first longitudinal guide positioned to ur1e 

one of the recorded surface and the back surface against the guide surface. 

According to another embodiment of tho present invention, there is 

provided, a disk transfer device for transporting ·a recorded disk with a 

recorded surface, a back surface opposite the recorded surface, and an edge 

sutface running around~ perimeter of the disk, comprising: a longitudinil 

guide having a first surface oriented to engage the edge surface, an urging 

mechanism and a second surface, both being oriented to engage the disk and 

urge the edge surface against the first surface, the longitudinal guide having 

a pide surface parallel to a direction of travel of the disk, the guide surface 

also being parallel to the recorded surface and the first surface be~ non­

pan.llel with the edge surface of the disk. 

Acc.ording to still another ~bodimcnt of the present invention, there 

is provided, a disk transporting device for transpOrtlng a disk, with an edge, 

a recorded surface, and a back surface opposite the recorded surface, from 
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an insertion position to a first position of the device, comprising: first and 

second disk transfer guides movably supported in the disk reader, the first 

. disk transfer guide including first meam for engaging a first portion of the 

edge, the second disk transfer plde includina second means for engagiq • 

second portion of the edge, means for urging the first and second disk 

transfer aufdes together distance apart so that the ai•k can be supported 

therebetween. at least o~ of the first and second disk transfer guides 

lncludiq drlve means for movmg the disk along the fU'st and second disk 

transfer guf.des responsively to the separating, one of the first and second · 

disk guides having an uraing surface and a &Uiding surface and the urging 

surface having a eloped portion positioned to engage the edge at a comer 

thereof. the sloped ponlon being orlented to urge the disk toward the other 

of the first and· second disk guides and also urge· one of the recorded and 

back surfaces against the guide surface. 

The above, and other objects, features alid advantages of the present 

invention will become apparent fr0m the following description read in 

coajunction with the accompanying drawings~ in which like reference 

numerals designate the same elements. 

BRIEF DESCRIPrlON ·OF THE DRAWINGS 

Fig. 1 is an exploded view of a chassis of a disk playback device 

according to an embodiment of the present invention. 

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

chassis according to an embodiment of the present invention. 

Fig. 3 is an· exploded view of a drive-side disk guide according to an 

embodiment of the present invention. 



Pia. 4 is an exploded view of a fixed disk guide accordiq to an 

embodiment of the present invention. 

Pia. 5 ls a schematic side-view of a drive-side disk guide according 

to an embodiment of the present invention. 

Fig. 6 la a schmnatic side-view of a drive-side disk guide according . 

to an embodimeni of the present inv(:ntion. 

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. 
. . 

Fig. 8 is a schematic side-view of the fixed-side disk auido of Fil. 

4. 
Fig. 9 is an exploded view of an optical mechanism and damper lock 

. . . 
mechanism. 

Fig. 10 is an exploded view of an optical mechanism vertical 

transfer mechanism of the optical mechanism of Pig. 9. 

Fil. 11 is an eJqJloded view of a stocker and stocke~ vertical ttansfer 

mechanism. 

Fig. 12 is an exploded view of a disk lock mechanism according t.o 

an embodiment of the present invention. 

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

been inserted according to an embodiment of the present invention. 

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

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

Fig. 15 is a top-view indicating pulse train start position Pl, disk 

playback position P2, and disk stock position P3 of thC disk transfer 

mechanism. 



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

state. 

Fig. 17 is a top-view of the disk transfer mechanism during vertical 

movement of the atoclcer. 

Fig. 18 is a top-view of the disk transfer mechanls111 in disk eject· 

position B4. 

Fig. 19 is a top-view of the loadinl plate open/close mechanism 

durlq a disk-receiving· state. 

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

durlq i disk transfer s~. 

· Fig. 21 is a top-view of the loading plate open/close mechanism with 

sliding plate in position UP-1. 

Fig. 22 is a top-view of the loading pl~te open/close mechanism with 

sliding plate 75 in position UP-2. 

Fig. 23 is a top-view of the loa~in& plate open/close mechanism with 

tho loading plates in an open po&itlon POS.3. 

Fig. 24 is a top-view-of a damper lock mechanism with a sliding 

plate ln position DOWN-2. 

Fig. 25 is a top-view of the damper lock mechanism at a point 

where the sliding plate in a position DOWN-1. 

Fig. 26 is a top-view of the damper lock mechanism at a point 

where the sllding plate in a pos.ition UP· 1. 

Fig. 27 ls 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 wlth sliding plate in position DOWN-2. 
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Fig. 29 is a aide-view of the optical mechanism vertical transfer 

. mechanism with slidins 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. 

Fia. 31 is a side-view of the optical mechanism vertical transfer 

mechanism with sliding plate 7S in position DOWN-1. 

Fig. 32 is a top-view of the optical mechanism. vertical transfer 

mechanism with sliding plate 7S in position UP-1. 

Fig. 33 is a side-view of the optical mechanism vertical transfer 

mechaniim with sliding plate 7S in position UP-1. 
. . 

Fil. 34 ls a top-view of the optical mechanism vertical transfer 

mechanism with sliding plate 7' in position UP-2. 

Fig. 35 is a side-view of the optical mechanism vertical transfer 
I 

mechanism with slldina plate 75 in position UPw2. 

Fig. 36 is a top-view of the clamper support. mechariism in the disk 

receiving state. 

Fig. 37 is a schematie--slde-view of the clamper ~pport 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 suppon mechanism 

1010 in the disk transfer &tato. 

Pig. 40 is a top-view of the clamper support mechanism when 

optical mechanism in the up posltion. 

Pig. 41 is a schematic side-view drawing of clamper suppon 

mechanism when optical mechanism in the up position. 
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Fig, 42 is a top-view of the clamper support mechanism in the stand­

by 1tato. 
,, 

Pi&. 43 is ~ schematic side-view of the clamper support mechanism 

in the stand-by state. 
Fi1. 44 is a schematic side-view of the clamper support mechanism 

during vertical transfer of the stocker. 

Fig. 45 is a top·vle'Y of the disk lock mechanimi with sliding plate 

15 in position DOWN-1. 

Fig. 46 is a schematic 11ldeo-view of the disk lock mechanism with 

&lldlq plate 7~ in position DOWN-1. 

Fig. ~7 is a top-view of the disk-lock mechanism with sliding plate 

15 in pos!tJon DOWN-2. 

Fig. 48 is a schematic side-view· of the disk-lock mechanism with 

· slldfna plate 75 in position ·DOWN-2. 

'Fig. 49 is a top-vlew of the disk-lock mechanism with sliding plate 

1S In position .UP-1. 

Fig. SO ls a schematic side-view of the disk-lock mechanism with 

sliding plate 7S in position UP-1. 

Fig. 51 is a top-view of the disk-lock mechanism with sliding plate 

75 in position UP-2. 

Fig. 52 is a schematic side-view of the disk-lock mechanism with 

sliding plate 75 ln position UP-2. 

Fig. 53 is a top-view of the disk insertion e~or prevention 

mechanism during the disk-receivina state. 

Fig. S4 is a schematic sidi:-vlew ~t the disk insertion enor 

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

mechan1sm while the loading plates are opening. ,, 

Pig. S6 is a schematic side-view of tho disk insertion error 

preventing mechanism while the loading plat.cs are opening. 

Fil. S7 is a schematic side-view of the disk insertion error 

prcventJna mer;hanism in the eject state. 

Fi1. · 58 is a timing chart shoWing the states of the .other mechanisms 

that operate In coajunction with loading plates 81L, 81R. 

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

that operate in conJunction with sliding plate 75. 

Fig. 60 ls a block diagram of a drive control circuit. 

FiS. 61 is a flowchart of the main routine of system con~ller. 

Fig~ 62 is a flowchart of JOB LOAD .. 

Fis. 63 is a flowchart of JOB EJECT .. 

Fig. 64 is a flowchart of JOB EmCT. 

Fig. 65 is a flowchart of JOB FJBCT. 

Fig. 66 is a flowchart of JOB EJECT. 

Fig. 67 is a flowchart of JOB EJECT. 

Fig. 68 ls 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 aide-view of the drive-side disk guide. 

Pig. 73 is a flowchart of an alternative version of JOB FJECT. 

EJECT. 
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D~TAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In a preferred embodiment of the invention, four CD-ROMs are 

stored within a main chassis whlch also houses a CD-ROM changer for 

sele~tivo playback . of the stored disks. The ·entire device conforms to 

standard dimmisions for computer peripherals wi_th a 5-1/4 inch half-height 

form factor. 

Referring to Pig. 1, a homing 1000 of a disk player conforms to 

· standard dimensions-. for computer peripherals having a S-1/4 inch half­

height form factor. Housing 1000 has outer dimensions. 4LS mm height x 

146 mm width x 209 mm. depth. The disk player includes a disk chan:ger 

that stores four Cds for selective playback. Housrng 1000 is generally box­

shaped with· four sides, a lower panel, and a top cover 3. A loading chassis 

80 is attached to intearal 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 wl;ten the disk player is mounted on a front _panel ot a 

computer (not shown in the drawings). 

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

chassis 90. Front panel 1 has an insertion aperture IA for receiving and 

ejecting disks. Insertion aperture lA is wider toward its center than at its 

ends. The· shape of insertion aperture lA insures that only the edges of 

disks contact front panel 1 when disks are inserted and removed. 

Therefore, recording surfaces of disks are prevented from contacting front 
panel 1, eliminating a. potential cause of damage to disks during insertion 

and removal. 
Referring tO Figs. 2-4, a disk ttansfer mechanism 1001 includes a 

drive-side disk guide 1002, slidably mounted on a Lower side of loading 
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chassis 80 on a left side of hou'sing 1000. A fixed-side disk guide 1003 is 

slldably mounted OD the lower side af loadfna chassis 80 toward a right 

side of housing 1000. L-shapod loading plates 81L and 81R hang on 

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

Support pins 17 A. and 1 ?B pass throuah respective transverse guide 

grooves BOA and 808 in loading chassis 80. Rinas 21A and 218, at ends 

of support pins l 7A and 17B, respectively, prevent support pins l 7A and 

17B from slipplna out of guide grooves SOA and ROB. Fixed and drive .. 

side disk guides l 003 and 1002 attach to L·shaped loading plates 81R and 

81L, respectively, thereby permitting fixed and drive-side disk guides 1003 

·and 1002. move transversely on the bottom of loading chassis 80. 

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

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

chassis 80. Ouida rollers 19A, 19B fit closely within guide grooves 80A, 

BOB. Thus, guide rollers l 9A and 198 insure accurate alignnient of 

loading plates 81L and 81R throughout their respective range~ of 

movement. Support pins 17 A are shorter than support pins 17B so that 

loading plate BIR is guided at a position closer to loading chassis 80 than 

loading plate 8111 permitting loading plates 81L and 81R to overlap. 

Respective opposing sides of loading plates 81L and BIR have 

intearal racks 81 OL and 81 OR. A pinion gear 85, which rotates on the 

bottom surface of loading chassis 80, engages with racks 810L and 810R. 

When loading plate 81L moves laterally, pinion gear 85 rotates in a 

direction that forces loading plate 81R to move an equal distance in the 

opposite direction of loading plate 81L. A spring 127 strung between a 

ring 21 B on an upper portion of support pin l 7B of loading plate 811:, and 
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pin 21C on an upper surface of loading chassis 80, utges loading plates 

811 and 81R toward each other. 

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

811 in loading p~te 811 toward the. front of housing 1000. Shutter piece 

811 interrupts a light beam. generated, and detected, by an optical sensor 

236 on the front end of loading chassis 80. Disks are supported botwecn 

fixed and drive-side disk guides 1003 and 1002. Thus, the mutual spacing 

of fixed and drive-side disk auldes 1"003 and 1002 indicates whether there 

is a disk supported between them. Optical scn8or 236 is positioned so that 

the light beam is broken when a disk is supported between timing and 

friction belts 14 and 12. Referring also to Fig. 58, a signal i'R1 which is 

output by optical sensor 236, goes high. (H) when a 120mm ~isle is 

inserted separatina between timing and friction belts 14 and 12 causing 
I 

them to separate a distance in the range 114mm • 122mm. Thus, signal 

I N indicates the presence of a disk. 

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

upper disk guide 9 of a resin h..aving a low friction coeffi~ient such as 

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

guide groove 91
• whfoh guides the edge of the inserted disk on the left side 

of housing 1000. A sloped surface 9A, with a slope of 4S dogrees, 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 edae. A sloped surface 1 OA, running longitudinally on a lower disk 

guide 10, slopes at a 4S-degree angle in a direction opposi~ that of sloped 
.. ··· 

surface 9A. A projection lOB on an upper end of sloped surface lOA 

engages a lower surface of the disk eda;e. A &ap of 1.5 mm width (HI), 

between projection 9B and projection 10B, is slightly wider than. the 
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thiclcness of a disk (1,2 mm) so that the disk edge is guided precisely. 

Rcferrini no also to Fig. 72, projections 9B and lOB engage with upper and 

lower sides Du, DI of the disk at a portion A2 (indicated by hatching), 

which is out.side of the data recording radius of the dl&k. This prevents read 

errors even if there ls appreciable abrasion of this region of the disk caused 
. . . 

by rubbina against projections· 9B and lOB. 

A timing pulley 15 rotates on a shaft 16 on a forward end of upper 

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

guide 9. Another shift 6 projects upwardly from the upper surface of 

lower disk guide 10 at its rear end. Another timing pulley 7 rotates on 

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

fonn a loop with a long axis of the loop being parallel to a direction of 

transport of disk D. An inside stirface of timing belt 14 has teeth or 

serrations. Ou:tside surfaces of timing pulleys IS and 7, adjacent 

corresponding portions of the inside surface of timing belt 14, also have 

teeth or serrations to engage the 1eeth or. setTations of timing; belt 14, 

thereby preventing slippage of timing belt 14 with respect to timing 

pulleys 1 S and 7. 

Timing belt 12, which engages the right-side of the disk edge urges 

the left side of the disk edge against a surface 14A of timing belt 14. This 

would ordinarily tend to cause flexible timing belt 14 t:o bow, forcing lt to 

one side. If timing belt 14 bowed under this lateral force, this would tend 

to cause disk D to follow a non-straight course toward the rear of the 

. device since friction belt 12. is supported tlat. Disk transfer distance is 

determined based on the dlsplacen1ent of timing pulley lS, flexure in belt 

12 so this effect can lead to errors or, at least, complicate displacement 

measurement. 
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Referring momentarily to Fia. 72, lower disk guide 1 O has a 

regulating wall lOD that slides against tooth surface· 14B of timing belt 14. 
,, 

This prevents timing belt 14 from flexini inward when disk Dis 

supported by it. A metal plate 8 is positioned between disk guide 9 and 

dlsk guide 10 to reinforce disk guides 9 llnd 1 O, which are of resin. Disk 

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

aide of disk Butdes 9, 10 ~ order to prevent damaae _to disks within a 

stocker 1011 which are close 1o disk ,Wdes 9, 10. 
. . 

Referring· now to FJa. 7. a loading plate open/close mechanism 

1004. includes a motor 250 fixedly attached to main chassis 90 on a 

bracket 180. A worm gear 253 is press-fitted to .a rotatins shaft of drive 

motor 250. A gear member 63 rotates on sh.aft 91 attached to ~ain chassis 

90. Gear 63A on a lower portion of gear member 63, engages worm gear 

253. Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of 

shaft 91, allowing plate 86A to swing freely. A gear 82B rotates on a shaft 

hingeably interconnecting plates 86A and 86B. Timing pulley 1 S rotates 
.... 

on shaft 16 protruding from a distal end of plate 86B. An intermedlate 

gear 82C, rotating at a middle of plate 86A, meshes with both gear 63C, 

on an upper portion. of gear member 63. and gear 82B, thereby 

transmitting rotation of the shaft of motor 250 to gear 82B. Rotation of 

gear 82B is further transmitted to timing pulley 15 by a gear 82A that 

rotates on a middle of plate 86B. Gear 82A meshes with gear 82B and a 

aear lSB on a lower portion of timing pulley IS. 

Referring momentarily to Figs. 19-23, plates 86A, 86B pivot 

responsively the position of timing pulley 15 as timing pulley 1 S moves 

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

250 is transmitted to timini pulley 1!5 by an extensible transmission 
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without moving· motor 2SO. With such an extensible tra.nslllission, there is 

no need for space for movement of a bulky moto1. In addition, by having 
., 

an extensible transmission instead of a movable motor and transmission, 

the mass and weight of the drive mechanism. travelling with loading plate 

81L 11 minimized, making It possible to use a weaker spring 127 to urge 

loadins plates 81L and 81R medially together. Disk insertion is thereby 

made euier and more r~onsive. In addition. the pressure load on timJna 
belt 14 and friction belt 12 is reduced. 

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

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

63 periodically interrupts a light beam detected by optical sensor 232 as 

gear member 63 rotates. Optical sensor 232 generates a load~ pulse 

si1nal, signal ·t. PULSE. Because bowing of the timing belt 14 is 

prevented as discussed above. rotation of shutter wheel 63B is correlated 

in a predetermined way with movement of disk D. Therefore, signal 

L. PULSE can serve as an indication of disk movement. During disk 

transfer. one pulse .in signal 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 plato 81 L during an operation that 

is described below. In this operation. one pulse indicates that lo~ding plate 

81L has moved 0.314 mm. 

~eferring to Figs. 4, 6 and 8., a fixed-side disk guide 1003, mainly 

of resin with a low coefficient of friction as for disk guides 9 and 10. A 

guide groove 11 ' mns lengthwise along disk guide 11. The right-side edge 

of disk D is held in and supponed in guide groove 11 '. · Guide groove 11' 

hu sloped surfaces· 11A and 11B that run into a square-shaped groove 11C, 

into which disk D fits. A tapered disk guide 1 lE is held in groove 1 lC. 
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The gap defined by groove 11C is 1.S nun wide, which is substantially 

wider than the thickness of the disk, as is the case for guide groove 9•, 

., Friction belt 12. is of a material with a high coefficient of friction, 

such as resilient plastic or rubber. Friction belt 12 ls fixedly attached to 

dJsk guide 11 to prevent any slippage of the friction belt 12. In the present 

embodiment, a plurality of intoaral whiskers 12A with stoppers 12Cproject 

from the rlJht side of friction belt 12. Whiskers 12A insert int.o holes llB 

on disk aulde 11 and are paised throuah tO the right side of guide 11. After 

friction belt 12 is attached, portions of whis~rs 12A that project well 

beyond hole l lB are trimmed off, 

The left side 12B of friction belt 1:2 forms a 60-degroe angle with 

tho horizontal. Sloped surface 12B eqages with the corner of disk D where 

disk D's upper surface Du and edge De meet. The force of a spring 127 

(Fig. 2) presses disk D toward lower surface UD of guide groove 11C. 

The smaller the incline qle of sloped surface 128 is, the stronger will be 
. . 

the pressure pushing the disk toward lower surface 110-.- Howev~r. if the 

anglo is too small, the force of spring 127 will cause the disk to become 

wed1ed between sloped surface 12B and lower surface l 1D, interfering 

with smooth disk transfer. Tests performed by the applicant indicated that 

an incline angle of 45 degrees to 75 degrees are most desirable for 1loped 

surface 128, with an angle of approximately 60 degrees being optimal. The 

pressure from sloped surface 12B results in disk D coming into flat contact 

with lower surface llD of groove 11C in the zone Al indicated by 

hatching, which extends along the front/rear direction of the disk. Because 

the disk is in fl.rm contact with surface llD along an extended portion of 

the side of its edge, a substantial degree of pitch stabitlty of disk D is 

obtained ("pitch Pl being defined relative tO the direction of disk transport 
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from the insertion apenure toward the rear of the device). Pitch 

shaking/vibration/tilting are thus substantially eliminated so the disk D 

remains in a horizontal alignment regardless of external vibration. 

Referring now to Fig. 13, when no disk is supported between drlve­

slde md fixed-side disk pide 1002 and 1003, the force of spring 127 

pulls support pins 17 A and 17B together until they rest against the ends of­

guide grooves 80A and SOB. respectively. This places disk transfer 

mechanism 1001 in a disk receiving position (POS. 1). In the disk 

rcceivina position, loading plates SIL and 8-lR. attached to silpport pins _ 

17 A and 178, respectively, are located at spccitled positions. The specified 

positions are such that the distance Wl between timing belt 14 and friction 

belt 12, which are supported by loading plates 81L and 81R, ls l 12mm, 

which Is narrower than a disk with a diameter of 120nun. In dJsk transfer 

mechanism 1001,, 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 ejec1ed from the disk 

insertion opening. However, if the minimum distance is made too naITOW 

than necessary, disk insertion requires excessive force to be applied so that 

disk insertion is difficult or at least imparts an wmatural feel to the user. 

Referring to Fig. 18, this embodiment sets minimwn distance Wt to 

112mm, which is precisely what is required to cause disk D to move far 

enough out that spindle hole! Os of disk D projects beyond front plate 1. 

This allows the user to grasp disk D by placing a finger in the spindle hole 

Os and the thumb at edge 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 ?.1th pulley wrap portion 14C of 

timing belt 14 and guide 1 lE. As described above, guide 1 lE is of a resin 
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material having a low fiiction coefficient. Thus, disk edge De slides 

asainst it when tho disk D is inserted, providing for smooth movement. 

The presence of guide l lE prevent~ friction with timing belt 14 when ti 
disk is inserted, thus preventing damage to the timing belt 14. When a disk 

is at the insertion position, loading plates 81L, 81R are forced 1.pa.rt 

against the force of sprin1 127. Referring to Fig. 14, when disk D reaches 

the position indicated by PO, a distance W2 between the belts is 114mm, 

disk loadlna is begun. 

To pull disk D Inside the device, disk transfer mechanism 100 

revolves timing belt 14 counterclockwise. Unless disk Dis inserted a 

sufficient distance, however, disk edg~ De will slip and disk D will not be 

drawn in. This would require the ~ser to push the disk in. In general, the 

user will insert disk D into the device. py suppo~na disk spindle hole Ds 

and disk ·edge De with the forefinger and the thumb of the right hand. The· 

riaht hand holding disk D naturally tends to tum clockwise as the 

forefinger releases disk D and the thumb follows the l~ft side edge De of 

disk De into the disk player, pus.bing 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 1001 has moved disk D sufficiently 

inside to support disk D between timing belt 14 and friction belt 12 •. disk 

D is thereafter reliably moved within the device of the inyention 

independently of the user. can be transferred in a stable manner. Referring 

to Flg. 15.- by driving timing belt 14 in a counter·clockwise direction, disk 

1? is moved to a stock position (P3) in stocker 1011 after passing a 
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playback position (P2). Refenina.to Fig. 18, by driving timing belt 14 

clockwise, disk transfer mechanism 1001 blings disk D from stock 

position (Pl), past the playback position (P2), to an eject position (P4) at 

which disk D can be removed by the user. As the oject position (P4) is 

-approached, disk transfer mechanism 1001 is not halted until spindle holo 

Ds of the dJsk is beyond front panel 1, allowing the user to insert a 

forefinger into spindle hole Ds to remove disk D. At the eject position, 

(P4) the distance Wl between belt 14 and belt 12 is the same distance 

(1.12ipm) as the di~ receiving state described above. 

Loading Plate Opentng/Closing Mechanl8m 

Referring again to Fig. 7, drive motor 250 of, loading plate 

opening/closing mechanism 1004 is also used to· drive timing pulley 1 S, 

which drives timing bolt 12 to move disk D. A rack release plate 134 is 

slidably connected to chassis 90, so that it can move to t!te left and right 

of main chassis 90, guided ·on pins-13S inserted in grooves 9Qlt in the 
\ 

frQnt of main chassis 90. A bend 134B on the right end of rack release 

plate.134, is engageablc with a bend 75E in a sliding plate 75 (described 

later). AT-shaped rack release lever 130 rotates on a shaft 133 projecting 

from an upper surface of a motor bracket 180. A spring 138 urges rack 

release lever 140 in a clockwiso direction. An arm 130B of lover 130 

passes through an opening 87C in a rack member 87 to insert in a gi:oove 

134A of plate 134. Lever 130 rotates counterclockwise in response to a 

movement of plate 134 the right of the device. 

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

hole (hidden in the drawing) in main chassis 90 such that rack member 87 
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is permitted to tilt about its lower end. A rack 87D on the upper end of 

rack member 87 is engageablo with a gear lSC (see Fig.-23), in timing . - .. ~ 

pulley 15 between two other gears lSA and ISB formed in timing pulley 

15. A bend 87B projec_ting from rack member 87 is pivotably connected to 

arm 130A of lever 130 by a plate 131 and spring 132 connected in series 

between bend 87B and arm 130A. When lever 130 rotates in a counter· 

clockwise direction. rack member · 87 tilts toward the rear of tho device 

causing rack 87D to approach and engage gear· 1sc. 

Referring momentarily to Fig. 59, loading plate. openingfclosing 
mechanism 1005, rack member 87 ae controlled so that rack 87D ongaaes 
{ON) and disqages (OFF) aear 1 sc· in response to the position of sliding 

plate 75 (to bo described later). That is, rack member 87 is 00:11trolled as a 
function or the position of sliding plate 75, and engages timing pulley ls 
only when slldina plate 75 reaches a position intermediate between 
position UP-1 and position UP-2 as shown in fia. 59. 

Referring now also to Figs. 19 - 22, as slidina plate 75 moves from 
position DOWN-2 and position UP-1, bend ?~E of plate 75 approaches, 

but does not yet engage bend 134B of plate 134. Therefore, durihg this 

· time. the pressure from spring 13 8 keeps plate 134 positioned to ·the left of 

chassis 90, held th.ere by levet: 130. Thus, plate 134 rests in position with 

pins 13 S resting at the left-most ends of guide grooves 90H. With plate 

134 in this position, rack member 87 is disengaged from gear lSC 

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 7S moves beyond position UP·l to position UP-2, bend 

7SE engages ~end 134B, moving and plate 134 t0 the right of the deviee. 

This pushes arm 130B, rotating rack release plate 130 counter-clockwise in 
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opposition to the force of spring 138, pulling on plate 131 and spring 132 

tilting rack member 87 to bring rack 870 toward,- and into engagement ., 
with, aear lSC as shown in Fig. 22. 

Referring also to Fig. 23, when sliding plate 7S is in position UP-2 

and timing pulley 15 is rotated. gear lSC, in engagement with rack 87D, 

movos along rack 87D moving tlm.ing gear 15 to the left. This causes 
loading; plates 81L, 81R to move between aif epen position POS. 3 as 

shown in Pig. 17, and disk receiving position Pos·. l, shown. in Fig. ·13. 

· The positions of loading plates 81 L. 81 R are detected usina the 
chanaes in the state of signal IN and by counting and cumulating pulses 

in· signal L . PULSE. Referring to Fig. 58, open position POS. 3 is 

detected by countina 1 O pulses of signal L . PULSE after sig~ · IN 

changes to "L" when IOading plates BIL, 81R are separated. Position POS. 

2 corresponds to the separation distance at which disk n· is supported_ and · · 

is detected by counting 3 pulses of signal L . PULSE after signal I N 

changes to "H", be.ginning from POS.3. Disk receiving position POS 1 is 

detected by. coUPting 16 pulses of signal L . PULSE following a change 

of slpal IN from "L'' to "H''t as loading plates 81 L, 8 lR converge. 

Optical Mechanism 

Referring to Fig. 9, an optical mechanism 1006 includes a chassis 

30, a turntable 102. an optical pickup 2, an -optical pickup transfer 

mechanism S3. Disk D is mounted on turntable 102 and rotated as optical 

playback of disk D is performed. In optical mechanism 1006, turntable 102 

is afflxed to a rotating shaft of main motor 33A. Referring to Fig. 37, Jts 

lower surface is affixed to gear 37. Gear 37 is connected to gear 36 of 
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sub-motor 33B via gear 35, which is rotatably supported on chassis 30. As 
a result, turntable 102 is rotated by motQrs 33A and 33B operatina 
together. 

Mai~ motor.33A end auxiliary motor 33B are both employed tO 

drive turntable 102 durina playback and to drive optical pickup 2 and 
turntable 102 during accessing and start-up operations described f\lrther 
bolow. Two motors are used because their operational combination 
provides certain benefits. During disk playback, motor 33A and auxiliary 
motor .33B are supplied with-drive voltage at a rado· of approximately 7:3 
so that auxiliary motor 33B acts as a load on main motor 33A. The load of 
auxiliary motor 33B eliminates backlash between meshed gears 35~37, 

minhnlzing vibration of turntable 102, Advutaaeously, becauae 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 load of auxiliary motor 33B is, to a fll'st·order 
approximation, non-dissipative. Filrther details of the motor drlve circuit 
can be found in the present applicant's Japanese Patent Application Serial . . . 
Nwnber 6-340510 (ffied 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 1 OS is affixed 
inside centering spindle 101. Magnet 105 attract a clamper 1009 to clamp 
disk D as described below. Guide rods 31, 38, which affixed to chassls 30, 

movably guide optical pickup 2 aloni a path inclined at anile of 25 
degrees relative to the front end of main chassis 90. Optical pickup 2 is 
moved along a radius of disk D by transfer mechanism S3 which includes 
a feed motor 34, deceleration gears S 1, 52, 54, and a rack SO. Optical 
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sensors 230A, 230B detect rotation of a shutter SS, connected to gear 51. 

.. , This allows the displacement of optical pickup to . be detected. 

"Support of the optical mechanism 

Referring to Figs. 9, and 24-27 lower dampers 41, fitted into 

attachment holes 30S on chassis 30, vibrationally isolate chassis 30 with 

optical mechanism 1006, from a base 40. A respeetiva sprina 42. b~n 

each lower damper 41 and base-40, supports the weight of chassis 30. 

Fasteners 43 insert through upper dampers 44 on the upper surface of 

damper 41 passing through lower dampers 41 to connect to base 40. 

Damper Lock Mechanism 

Still referring to Figs. 9, and 24-27, a damper lock mechanism 

1007. selectively locks optical mechanism 1006 on chassis 30 to a base 40. 

from which optical mechanism l 006 is othetwise vibrationally isolated. 

Damper lock mechanism 1007 includes a Y ·shaped lock plate 64 with pins 

64C pr~jecting from its lower surface. Pins 64C flt into guide grooves 40D 

on base 40, permitting · 1ock plate 64 to move over a limited range and 

direction defined by guide grooves 40D. A J-shaped lock plate 65 also has 

a pin 6SB, projecting from its lower surface, that fits into a guide groove 

40E on base 40, permitting lock plate 65 to move along a limited path 

defined by guide groove 40E. Engasement tips 64A and 64B of lock plate 

64 pass through holes 40A and 40B, located on a right side of base 40, 

and insert into holes 30A and 30B. respectively, located on a riaht side of 

chassis 30. Engagement tip 6SA of lock plate 65 passes through a hole 
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40C loca1ed on a left side of base 40~ and inserts into hole 30C (Hole 

330C Is not visible in Fig. 9 but is visible in Figs. 24-27.)1 which· is 

similar to holes 30A and 30B, located on a left side of chassis 30. Loek 

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 pla1e 64, urging lock plate 64 toward 

the right aide of base 40. Thus, lock plates 64 and 6~ move in oppoflte 

directiona against, and with, the force of co~resslon sprina 68. A notcli 

66A on an end of cOllllecting plate 66 passes though an opening 40F in 

base 40. A sliding plate 75 (described later) has an edge 7jB .. on a bend 

75B (See Fig. 10) which Js engaged by notch 66A to control the angular 

position of connecting p~ate 66. 

As visible in Fi.a 9, holes 30A ".' 30C are have curved upper and 
I . 

lower edges. Also apparont from Fig. 9 iB that engagement tips 64A. 64B · 

and 6SA are pointed with a portion at 1he base of each point that is larger 

than ~lea 30A - 30C. If, when engagement tips 64A, 64B, and 65~ of 

lock plate 64 mid lock plate 65 pass through h.oles 40A, 40B, and 40C ~ 

insert into holes 30A, 30B, and 30C engagement tips 64A, 64B, and 6SA 

are positioned slightly out of alignment with holes 30A • 30C, the shape 

of holes 30A - 30C will tend to force engagement tips 64A, 64B, 6SA to 

tho center. In addition. by arranging for an upper horlzontBl edge of each 

hole 40A, 40B, 40C to be vertically aligned with respect to a respective 

one of enaagement tips 64A, 64B, and 65A and a respective one of holes 

30A. 308, and 30C such that the flat of the base of each of engaiement 

tips 64A, 64B, and 6SA is pressed against the horizontal edge of the 

respective une of each hol6 40A, 40B, and 40C base 40 is also firmly 

aligned with respect to chassis 3 O. Not" only does this arrangement secure a 



25 

positive vertical position of the tips with respect to chassis 30, becauae of 

the curved shape of the edge of the corresponding one of holes 30A - 30C, 

each tip is also hodtontally aligned within the corresponding one of holes 

30A .. 30C. The horiiontal allgnmcnt of cngaaement 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 width 

of the base of the respective one of engaaement tips 64A, 64B, and 65A . 

which insures they are precisely allaned in the holes 40A, 40B. 40C. 

Refcning now also to Fig. 59, damper lock mechanistn 1.007 is 

locked and unlocked in rcSponse to the position of sliding plato 75. An 

edae 7 SB'• of alidfna plate 75 is at a substantial distance from a. notch 

66A of connecting plate 66 whe~ sliding plate 7S is between ~ositlon 

DOWN-2 and position UP-1. Thus, while sliding plate 7S is between 
i 

position DOWN-2 and UP-I. lock plates 64 and 65 are uraed toward the 

right side of housing 1000 by the force of compression spring 68 forcina 

ensaaement tips 64A, 64B, and 6SA into holes JOA - 30C of-chassis 30. 

Tbis causes optical mechanism 1006,-on chflSsis 30, to be locked to base 
--

40. When sliding plate 1S is moved from position UP-1 to position up .. 2, 

edge ?SB" engages notch 66A turning connecting plate 66 

counterclockwise against the force of compression spring 68. Lock plate 

64 is thereby moved toward the left side of housing 1000, and lock plate 

65 toward the right side of housing 1000, causing engagement tips 64A. 

64B, and 65A to disengage from holes 40A·40C of base 40 and holes 30A 

• 30C of chassis 30, respectively. Thus freed, in position UP·2, optical 

mechanism 1006 is elastically supported by lower dampers 41 and upper 

dampers 44. 
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Lift Mechanism for Optical Mechanlam 

Referring to Fig. 10, a lift mechanism I 008 for optical mechanism 

1006, raises and lowers optical mechanism 1006 between an up position 

for playing back a disk D (see Fla. 41) and a down position where the 

optical mechanism is recessed below the disk wqen the disk D in the 

playback position (see Fig. 39). Lift mechanism 1008. moves sliding plate 

75, which is slidably connected to _main chassis 90, in.left and right 

directions. Sliding plate 75 is guided in its movement by slots 7SH on the 

bottom of sliding plate 75 which are located by shafts ll6A·l36C 

threaded into chassis 90. Drive motor 251 is affixed ohassls 90 with a 

bracket 181.: A worm gear.2S4 is press-titted to rotating shaft.251A of 

drive mo'tor 251. Gear member 184 is rotatably supported by shaft 92, and 
I 

a aear 184A on the upper portion of sear· member 184 engages with worm· 

gear 254. A gear 184B on the lower po~on of gear member 184 drives 

~ears 71·74, rotatably supported by c~sis 90. Gear 74At on th~ lower 

surface of gear 74, engages with rack 7SF of the sliding plate causing 
-

sliding plate 75 to move horizontally. 

Base 40. which elastically supports optical mechanism 1006, is 

guided, so that it can move up and down, by guide shafts 137A, 1378, 

affixed to chassis 90. Base 40 is supported on pins 45A and 45B. 

projecting horizontally from base 40, and 47, projecting horizontally from 

a bend 7SC in sliding plate 75, which ride_ in guide grooves 75A', 75B' 

(cut into bends 7SA and 7SB on sliding plate 7~) and 48' in a steel guide 

plato 48 attached to base 40. 

Guide grooves 7jA\ 75B\ and 48' have two plateaus and a ramp 

in their shapes sueh that wht.m sliding plate 75 moves horizontally ftom 



.·, 

27 

the left toward the right. base 40 initially stays in a lowered position until 

a certain point in the movement of sliding plate 75 where it begins to be 

. lifted and then remains at an upper position for a further interval of 

movement of slidina plate 75. Guide plate 48 is disposed toward base 40. 

Referring to Fias. 28-3S the lifting of base 40 by slidina plate 7S is 

explained in further detail below. The raisins and lowering of base 40 is 

described wltb reference to the raising and lowering of pins 4SA and 4SB 

by way of.guide grooves 7SA' and 7SB'. However, the dil9CUSsion also 

_applies to pin 47 ~d gulde groove 48' although guide groove 4g• is lifted 
. -

by pin 4 7 rather than the: other way around as with pins 4SA and 458 and 

guide groovea 75A• ·and 7SB'. Pins 45A and 45B of base 40 are guided by 

horizontal portions 01 of lower guid~ grooves 7SA' :and 75B' _during the 

movement of sliding plate 75 between position DO'\YN·2 (see· Pig. 28, Pia. 

29) and position DOWN·l (see Fig. 30, Fig. 31). Base 40. i.e. optical 

mechanism l 006, remains in the down position (see Fig. 39), where it is 

recessed below disk D in the playback position. When sli~ng plate 75 
. . 

moves between position DOWN-1 and position UP-1 (see Fig.! 32, Fig. 

33), a sloping portion 02 of the guide groove guides pins 45A and 4SB, 

and serves to move optical mechanism 1006 vertically. 'When the sliding 

plate moves between position UP-1 and position UP-2 (Fig. 34, Fig. 35), 

horlz.ontal portion 03 of the upper guide groove guides pins 4SA and 45B, 

and the optical mechanism remain in the up position (Fig. 41) for disk 

playback. Referring to Fig. 41, in the up position optical mechanism 1006 

is at the same height as the lower surface of disk D in the playback 

position on the upper surface· of turntable 102. Thus, the disk does not 

have to be lifted up as in a tray-type disk player. In order to detect 

the position of sliding plate 751 a shutter member 58 is affixed to the 
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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 . PULS B), In this embodiment., 

P. PULSE is set so that one pulse indicates approximately 0.231mm of 

motion by sliding plate 7S. A shutter piece 7SG is formed by a bend on 

sliding plate 7S, and optical sensor ~37 on chassis 90 detects thcs shutter 

piece 750 is to indicate a reference point. Sensor 237 generates a sliding · 

plate reference position signal (Ji. REF). Referring to Fig. 59, when 

sliding plate 75 moves slightly upward from position DOWN-1, the signal 

changes to 'ti,". 

Thus the positions· of sliding plate 7S are detected by c-0uritlng the 

number of pulses in signal ·p • PULSE after the change in sta~ of signal 

P . REF. Referring to Fig. 59, position DOWN-I is detected by moving 

sliding plate 75 in the DOWN direction, until signal P. REF chan&es to . 
"H", then counting three pulses in signal P. PULSE. Position DOWN-2 

ls detected in a similar fashion, except that 20 pulses are cp_unted. Position 

UP· l is detec~~d by moving sliding plate 75 in the UP direction. changing 
.. 

signal P. REF' to "L" then counting 27 pulses f.Tom signal P. PULSE. 

Position UP-2 is detected in a similar fashion. except that 4~ pulses are 

counted. 

Clamper 

Referring a1ain to Fig. 2 and also to Fig. 3 7, a clamper I 009 

clamps disk D to a tum.table 102. Clamper 1009 includes a clamper base 

lOOt a magnetic plate 111, a. cJamp top 115, and a clamp sheet 103. A 

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

( 



29 

base 100 opposite a 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 surfaee of disk D. 

Clamper Support M1chonlsm 

R.ef~ing to Figs. 2 and 36-441 a clamp support 115 has a flange 

I ISA top and a shaft 1 ISB which passes through an opening 800 in 

loading_ chassis 80. Flange llSA tapers at its perimeter. Shaft llSB is 

insertably fixed to clamper base 100~ A clamping sheet of compressed 

urethane ls adhesively bonded to the outer perimeter of the bo1tom surface 

of clamper base 100 to proteot disk surfaces from damaao. T~table 102 : 

has a magnet 1 OS which is positioned to attract ferromagnetic plate 111. 

A clamper support mechanism l 01 O holds clamper 1009 slightly 

(0.3 mm) above disk· D when disk D is in the playback position. 

Respective pins 78, 78, projecting upwardly from the upper swface of 

loading plates 81L and 81R. pass through suide groove SOD of loading 

chassis 80 and insert into guide grooves 77B and 77B of clamper holder 

77L. 77R. Respective projections 77C, 77C, projecting downwardly from 
~lamper holders 77L, 77R, pass through, and are guided by, respective 

guide grooves SOE, 80E of loading chassis 80. Thus, clamper holders 77L, 

77R are free to move left and right with respect to loading chassis 80. 

Clamper holders 77L, 77R have respective supports 77A, 77A on 

respective ends whigh face e~h other. Supports 77A, 77A are shaped to 

clamp and support flange 11 SA of clampez 1009 when supports 77 A, 77 A 

are brought together. Support 77A has a V-shaped cross section. A spring 

128 urges· clamper holders 77L and 77R together to snugly embrace flange 
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1 lSA. Plange 1 lSA .flts precisely in supports 77A, 77A in a defmite 

position when supports 77A, 77A are brought tosether.· Thus, supports 

77 A, 77 A hold flange 11 SA at a preciso vertical position keeping clamper 

1009 at 0.3 mm above disk D. 

Clamper support mechanism 101 O supports clamper 1009 above 

disk D responsively to movement of loading plates 81L and 81R as 

follows. When loading plates 81L and 81R. are moved between a disk 

receiving position (shown in Figs.· 36 and 37) and disk support position in 

which disk D is suppoi:ted between timing belt 12 and friction bolt 14 

(shown in Pip. 38, 39 and 40, 41 - Figs. 38, 39 and 40, 41 differ only in 

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

loading plates 81L and 81R. travel in guide grooves: 77B1 77!) of clamper 

holders 77L. 77R without affecting clamper holders. 77L and 77R. The 
I 

force of spring 128 brings clamper holders 77L. 77R together causing 

supports 77A, 77A to hold clamper 1009 0.3 mm above disk D when disk 

D is 1n the playback position. 

Referring now also to Figs._ 42-43, optical mechanism J 006 is 

·raised to the up position. Next, loading plates BIL and 81R are separated 

(an open position, s~own in Figs. 42 and 43). In the open position, 

respective pins 78, 78 on loading plates 81L and 81R press against 

respective ends of guide grooves 77B, 778 spreading clamper holders 77L 

and 77R apart against the force of spring 128. This causes supports 77 A, 

77A to release flange llSA. Clamper 1009 is then attracted to magnet 105 

. of turntable 102 clamping disk D between turn.table 102 and clamper 1009. 

Loading plates 81L and 81R are brought to the open position (POS.4) 

even after disk D has been moved to the stock position so that 1he stocker 

can be moved up and down. When this happens, since no disk D is present 
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on turntable 102 in the up position, clamper· 1009 is attracted to magnet 

lOS, and rests on centering cone 101 of tumtable 102. as shown in Fig. 44 . 

. Stocker 

Referring to Fig. 11. a stocker 1011 is geneJ'.lllly defined by a top 

plate 151, a base plate 154, and a stocker body 1~0. Stocker plates 1S2A-

1 S2D are insertably affixed in respective slits of stocker body 1 SO. Sheets 

1'3· of the non·woven ~loth, the same used as a case lining to protect 

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

plates 152A-152D and top plate 151. Sheets 153 are folded and wrapped 

around forward ends of. stecker plates 152A·lS2D and top pl~te 151. 

S10cker 1011 removably supports a total of four diaks (not shown in the 

dra.win&) at a pitch of 3 mm between top plate 1'1 and stocker plate 

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

plate 1 S2A. A second Btored disk is stored between Stocker plates 1 S2A 

and 152B .. A third stored disk is stored between stocker plates 1 S2B end -­

l S2C. A fourth stored disk is stored between stocker plates 1S2C and 

1520. Sheets 153 provide cushioning and low frictional drag, and thereby 

serve to protect disks D during insertion into 1he spaces between stocker 

plates 1S2A·D. The spacing between adjacent ones of stocker plates 152A-

15D is slightly wider. but substantially the same size as disk D. Each of 

stocker plates 152A .. D has a width, perpendicular to the path of in9Crtion 

dlsk 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. 
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Stocker 'Vertical Transport Mechanism 

Still referring to Fig. 11. a _shaft 140, projecting upwardly from 

main chassis 90, is inserted in a bearing lSOA to guide stocker 1011 along· 

a vertical path of movement. Nuts l 64L, 164R (nut 164L is hidden in the 

drawing) ensage screws 167L. 167R that rotate on shafts l6SL, 16SR, 

respectively. projecting upwardly from main chassis 90. Thus, rotation of 

screws 167L, 167R moves stocker 1011 vertically. A stocker vertical 

transfer mechanism 1012, located bel_ow stocker 1011, drives screws 167R, . 
·-

167L. A motor 252, supported by br~ot 182 on main chassis 90, has a 

rotating shaft with a press-fitted worm gear 62. A gear member 169, 

rotatably supported by shaft 170, has a gear l 69A, on ~ upp~r portion: 

thereof, that meshes with worm gear 62. A gear 169B on a lower portipn 
! 

of gear member 169 meshes with a gear 167A attached to screw 1671, 

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

which in tum meshes with a gear 168R. Gear l 68R meshes with a gear 

167A attached to screw 167R. Clockwise rotation of s.crews 167R and 

167L Jowers stocker 1011, and counterclockwise rotation of screws 167R 

and .167L raises stocker 1011. 

A shutter member 173 rotates on a shaft projecting upwardly from 

main· chassis 90. Shutter ~ember 173 has a gear 173A, on it$ lower 
surfacet that meshes with a gear 168A coaxially connected to gear 169L. 

Rotation of shutter member 173 is detected by optical sensors 23 8 and 23 9 

and used to determine the vertical movement and position of stocker l O 11. 

A shutter piece 173B projects from an edge of shutter member 173 and 

slits Sl-84 Jn shutter member 173 divide shutter m~mber 173 at 90 dearee 
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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 238 generates a stocker reference position signal 

(S • REF), when shutter piece l 73B interrupts a light beam generat.ed and 

detected by optical sensor 238. Sianal S , RBF goos high when stocker 

1011 ls brought to a position above disk holdina position POS(l), POS(l) 

of.stoeker 1011 corresponds to an alignment of tho disk-holding space 

betWeen top plate lSl and stocker plate 1S2A with a disk transfer position. 

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

. Each time stocker 1011 passes one of posidons POS(l)·POS(4), the signal 

aoes low (L). Thus. position POS(t) is detected by moving the stocker 

downward until signal S. ·pos goes low (L) after signal S. REF goes 

hiah (H). The remaining positions POS(2), POS(l), and POS( 4) are 

detected moving stocker l 011 further and counting second, third, or fourth· 

changes in sianal S. POS, respectively. 

Disk Lock Mechanltm 

Referring to Figs. 12 and 45 - 48, a disk lock mechanism 1013, 

prevents disks, held in stocker 1011, from movlng out of stocker 1011. An 

upper disk lock shaft 158 projects downwardly from a lower surface of top 

cover 3. Upper disk lock shaft 158 passes through spindle holes of dis.ks 

stored in stocker 1011. A lower end of upper dtsk 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 ii!- Figs. 47 e.nd 48. Upper disk 

lock shaft 158 prevents movement of the disks above the disk D being 

transported. Figs. 46 and 48 show the stocker in position POS(I). Upper 
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disk lock shaft 158 does not pass thl'ough any of the disk spindle holes 

within stocker 1011. A lower disk lock shaft 156 projecting upward :from 

main ohassls 90 is coaxially aligned with upper disk lock shaft 158. 

Lower disk lock shaft 156 rides on a shaft 1 SSA of disk lock base 

15S 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 low~ away from upper disk lock shaft 158, creating a 
gap between upper and lower disk lock shafts ISS 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 disk lock shaft 156. disk lock. mechanism 1013 

includes a lock release arm 172 rotatably supported by a shaft 183 of disk 

lock base 155. Lock release arm 172 has a pressing portion 172A that 

enaages upper surfaces of projections l S6A at a base of lower disk lock 

shaft 156. Spring 178 applies a clockwise rotating force 10 lock release 

arm 172 sufficient to overcome the force of spring 159 thereby forcing 

lower disk lock shaft 15610 its lowermost position. A relay plate 96 

moves toward the front and rear guided by integral guide grooves 96C, 

96C that engage pins 97 on main chassis 90. A rear-facing surface 96A of 

relay plate 96 pushes against an engagement portion 172B of lock release 

arm 172 to rotate lock release arm 172 counterclockwise against the force 

of spring 178. An engagement portion 968 on a lower surface of relay 
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plate 96 engages with a cam surface 75D, having surfaces Cl·CS, on an 

e4ge of sliding plate 7S (visible in Figs. 451 47, 49, ~d SI). 

Refcrrin's now to Figs. 12 and 4S·52, lower disk lock shaft 156 is 

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

plate 75 is in a position DOWN-2, engagement portion 96B of relay plate · 

96 is engaged with surfaeo Cl of cam surface 75D. In position DOWN-2, 

as shown in Fla. 46, lock release arm 172 is rotated to a posldon in which 

it exerts no downward force on lower disk lock shaft 156. Thus. in 

positio~ DOWN-2, lower disk lock shaft 156 ls seated in upper disk lock 

shaft 1 ~B. the lock position, held there by the force of spring i59. 

When sliding plate 75 moves ·toward the right side of housin& 1000 

(toward the up position of ·optical mechanism 1006), engagem'9nt portion 

96B of relay plate 96 follows sloped surface C2 of cam surface 7SD, 

movina relay plate 96 toward the front of main chassis 90. As engagement" 

portion 96B follows sloped surface C2, lock release arm 172 rotates 

clockwise under the urging of spring 178, forcing lower disk lock shaft 

156 gradually downward. When sliding plate 75 reaches a position 

DO'WN-1, shown in Fig. 47. engagement portion 96B of relay plate 96 .. 
rests on surface CJ. Lock release arm 172 halts at the angle shown in Fig. 

48, and lower disk lock shaft 156 is held at the unlock position, permitting 

disk transfer. 

As sliding plate 7S is transla1ed further to the right side of housing 

1000, engagement portion 96B of relay plate 96 is pushed rearward by 

inclined surface C4. Lock release arm 172 rotates counterclockwise, and 

lower disk lock shaft 1S6 begins moving upwardly under the urging of 

spring 159. When sliding plate 1S rea~hes a position UP-1, shown in Fig. 

491 engagement portion 968 is held by the approximately central area of 
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sloped surface C4, in which lower disk lock shaft 156 moves upward to 

the position Indicated in Fig. SO. When sliding plate 75 reaches a position 

UP-2, engagement portion 968 engages with surface CS, which is aligned 

with surface Cl. At this point, as shown in Fig. 51, lower disk lock shaft . 
1S6 has reached tho lock position again, where it fits into upper disk lock 

shaft 158. 

A shutter 1S6B. projecting from lower disk lock shaft 156, 

indicates when lower disk lock shaft 156 reaches the lock position. Shutter 

lSfiB int.errupts a light beam generated and detected by an optical sensor 

. 229, attached to disk lock base 155 when lower disk lock shaft 156 is at 

the unlock position. Optical sensor 229 generates a disk lock signal 

(D. LOCK). which is high when lower disk lock shaft 156 i~ the unlock 

position. When sliding plate 75 is at position UP-2 or position DOWN-2. 

lower disk lock shaft 156 is at the lock position, as described above . 

. However, if disk Dis not positioned with its center hole aligned with 

lower disk lock shaft 156, lower disk lock shaft 156·is block~d by disk D, 

preventing it from reaching the lock position. If disk lockina is not 

properly achieved, vibrations can cause disks to shift out of place within 

stocker 1011, possibly causing damage_ to the disks by lower and upper 

disk lock shafts 156 _and 158 which mov:e vertically within stocker 1011. 

Signal D . LOCK is used to detect such disk-locking errors. 

Disk Insertion Error Prrvention Mechanism 

Referring to Figs. 2·and 53-57t a disk insertion· error preventing 

mechanism 1014 prevents errors during insertion of disk D. A shutter 120 

rota1es on a shaft 129 rotatably supported at either end by bends 80F, 80F 
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projecting from loading chassis 80. Flaps 120A, 120A, projecting radially 
from an axis of rotation of shutter 120, block insertion apertUre lA on 
front panel 1. A pinion gear 120B; subtends a 180 degree ~ about the 
axis of rotation of shutter 120. Material, such as felt or compr~ssed 
urethane, is adhesively bonded to the surfa.ce of flaps 120A, 120A to 
prevent abrasion of the top surface of disk D, since the top surface of disk 
D ~ages flaps 120A durina loading and ejecting· operations. 

A shutter arm 121 rotates on a shaft 122 on the lower surface of 
lo~dlng chassis 80. A sprl_ng 125 urges shutter arm 121 in a -
counterclockwise direction, as viewed ftom the top. A rack 121A on the 
bottom of shutter arm 121 meshes with pinion gear 1208, Thus, shutter 
120 opens and closes responsively to the rotation of shutter ar,m 121. A 
pin 123, on the upper surface of the loading plate 81L, engages with side 

surface 121B of sllutter arm 121 responsively to movement of plate 81L. 
Referring now also to Fi&. 58, the anale of shutter 120 changes 

responsively to the position of loading plate 81L. As loading plates SIL 
and SIR arc converged from position POS.2 toward disk receiving position 
POS.1, pin 123 of loading plate 81L rotates shutter arm 121 clockwise 
against. the urging of spring 125. The rotation of shutter arm _ 121 causes 
shutter 120 to rotate toward the outside of the device, moving it to the 
open position. This allows a di* to be inserted into insertion aperture IA. . 

The insertion of disk D causes loading plates BIL and 81R to 
separate. As loading plate 81L moves to tho left si~e of housing 1000, pin 
123 moves away from shutter az:m 121 pennittlng spring 125 to rotate 

·shutter arm 121 counterclockwise. As shutter arm 121 rotates, flaps 120A 
move downwardly witil 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 
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shutter arm 121. Once disk D is driven by disk transfer mechanism 1001 

. completely inside the disk player, flap 120A is released to a close position 

in whlch shutter ann 121 is rotated counterclockwise to a position where 

its sldo surface 121B engages with bend 80F of loading chassis 80. When 

·shutter 120 ls in the close position, disk insert~on through insertion 

aperture lA is prevented. Shutter 120 cannot rotate past the close position 

in which flaps 120A point downwardly because an arm supporting · raok 

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

Th~ insertion of another disk is block"ed. 

A shutter piece 120C, on the upper part of shutter 120, interrupts a 

light beam generated by an optical sensor 235, on loading chassis 80, to 

detect the closure of shutter 120. The closure of shutter 120 is indicated. by 

shutter· close signal (S.CLOSE) &eJterated by optical sensor 235. Signal 

S.CLOSE aoes high when shutter 120 closes. 

Referring now also to Figs. 7, IS, and 17, the change in signal 

S.CLOSE to high (H) serves as a reference position for disk transport 

within the disk player. The disk transfer position is determined by 

counting the nwnber of pulses from the output (signal L . PULSE) of 

optical sensor 232 described above. When disk D is inserted and 

transported to position PI. flap l 20A falls away from the upper surface of 

disk D, closing shutter 120. This causes signal S.CLOSE to go high. The 

movement of disk D t.o play position P2 and stock position P3 are 

determined by counting pulses from signal L. PULSE. For play position 

P2, six pulses are counted (See Fig. IS). For stock position PJ, 160 pulses 

are counted (See Fig. 17). Each of the previous two counts are beaun after 

S.CLOSE goes high (4'H"). 
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Driv- Control Circuit 

Referring to Fig. 60, a drive control clrcuit 101 S includes a system 

controller 300 including ROM,_ RAM, an interface circuit and other 

elements with one or more microprocessors. Controller 300 is connected to 

mode koys 301. among them. a BIL key 1 through E/L key 4, which 

causes the device to eject; and load disks D stored in positions 1·4 of tho 

stocker, respectively. Controller 300 is also connected to a computer 303 · 

via an interface circuit 302. Controller 300 controls mechanism operations 

corresponding to mode key entries and commands from computer 303 

according to the flowcharts of Figs. 61-71. 

Controller 300 receives signal L. PULSE, signal S.CLOSB and 

signal IN, from optical sensors 232> 23S and 236, respectively. Based on 
these signals, controller 300 outputs a signal FRONT and a signal REAR · 

to control motor drive circuit 304, thus controlling the disk transfer 

position an~ -the opening and closing position ()f loading plates 81L and 

81R. Motor drive circuit 304 fs a drive circuit that generates a prescribed 

drive voltage for drive motor 250 in roller drive mechanism 1004 (see Fig. 

7). When signal FRONT changes ·to "H". a drive voltage is output to rotat.e 

.a timing pulley 15 clockwise. When signal REAR is "H't, ·a drive voltage 

is generated to rotate motor 2SO in the opposite direction. When both 

signals are "H11
, the output from mot0r drive circuit 304 is shorted and an 

electromagnetic brake is ·applied to motor 250. When both signals are "L 11
, 

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 conttol the output of 
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motor drive circuit 305 to control the position of slidJng plate 75. Motor 

drive circuit 305 outputs a prescribed drive voltage to drive motor 2S 1 of 

lift mechanism 1008 (Fig. 10). When signal·P.UP ls "H". a drive voltage is 

output to move sliding panel 75 in the up direction (to the riabt of the 

device). When signal P.DOWN. is "H", a drive voltage is outpUt to mave 

the panol in 'the opposite direction. Whon both signals are "H". ·the output 

flam motor drive circuit 305 is shorted and an eleotromagnetic brake is 

applied to motor 251. When both sJgnals are "L", the output is placed in 

an open state. 

Controller 300 also receives signal s. REF, signal s . POS ilnd 

sipal D • LOCK, from optical sensors l38. 239 and 229, respectively. 

Based OQ. these signals, controller 300 outputs signal ST.UP ~d signal 

ST.DOWN, which control the output from motor drive circuit 306, which 

moves stocker 1011 vertically. Mot.or ~ve circuit 306 is a drive circuit · 

which generates a prescribed drive voltage to drive motor 252 of stocker 

vertical transfer mechanism 1012 (Fig, 11). When signal ST.UP is "H", a 

drive voltage is output to move stocker 1011 upward. When sign.al 

ST.DOWN is 11~11, a drive voltage to move the stocker· in the reverse 

direction is output. When both signals are "H11
, the output from motor 

drive circuit 306 is shorted, and an electromagnetic brake is applied to 

motor 252. When both signals are "L 11
, the output is placed in an open 

.state. When the power supply is off, controller 300 ls connected to a 

ba.clcup power supply not shown in the drawing so that the flag& in 

memory indicatina stocker position, presence of disks. 

The read signal read by optical pickup 2 is sent to a signal 

processing circuit 307 via an RF amp 309. After EFM demodulation, de-
. . 

lnterleaving, error correction and other related processes are performed, the 
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signal is sont to computer 303, which is connected externally, via an 
interface circuit 302. Based on a servo error signal obtained frOm optical 

pickup 2, servo circuit 308 controls the focus servo, tracking servo and 

feed senro of optical pickup 2, and a light beam fo1lows the data tracks on 
disk D. Signal processing circuit 307 and servo circuit 308 are connected 

to controller 300, and control operations are performed based on the 
operating mode. 

Delcription of Control flow 

Reforrlna to tho flowcharts in Fig. 61-Fig. 71, the operation of an 
embodiment of the invention are defined by flowcharts. In the flowcharts, 

"n" ~efers to a memory Indicating the number of the position (1 through 4) 
! 

in the stocker. and is set according to the stocker position. D .FLAO(n) are· 

flags that indicate the presence of disks in.the holding positions POS(l)· 
POS(4) ~f the stocker. For example, if D.FLAO(l) is set to "l 11, this 
indicates that _a disk is stored in holding position POS(l ), the topmost level 
of the stockef. M.FLAO indicates the operating mode of the device. 
Referring to Fig. 13, M.FLAG is set to ''READY" when in the disk 
receiving state. Referring to Fig. 18, when disk Dis brought to the eject 
position, M.FLAO is set to "EJECT". Referring to Fig. 1 S, when disk D is 
clamped and loading plates 81L, 81R are in the open position, M.FLAO is 

set.10 "STAND·BY". Relerring to Pig. 17, M.FLAG is set to "STOCK'' 
wheu the dJsk is moved to the stock position and loading plates 81L, 81R 
are moved to the open position. Also, in the stand-by state, M.FLAO is set 
to "PLA Y11 when disk playback is commenced. 
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The following describes the operatina states of the present 
embodiment for each of the above operating modes. 

Disk Receiving State (M.FL4.G•REA.Dl') 

(1) Disk transfer meehanism 1001 is ln the disk ~ivlng state, and 
loading plates 81L, 81R. are brought to disk receiving position POS.l (see 

Fig. 13). 

(2) Loiding plate openinglclosing mechanism 1004 is in an off 
state, and rack member 87 is moved away from tlmina pulley 15 (see Fig. 
19). 

(3) Damper lock mechanism 1007 is in a locked state •. and optical 

mechanism 1006 is looked relative to base 40 (see Fig. 24). 

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

down posi~on (see Fig. 37). 

(S) Clamper support mechanism 1010 positions clamper 1009 at the 

support position (see Pig. 36, Fig. 37). 

(6) Disk lock mechanism 1013 is in a locked state, and lower disk 

lock shaft 156 is moved to the lock position, to close the gap between 

lower and upper disk lock shafts 156 and 158 (see Fig. 45, Fig. 46). 

(7) Disk insertion error prevention mechanism 1014 is in an open 

state, and shutter 120 is moved to an open positionJ where a disk can be 
inserted into disk insertion opening la (Fig. S3, Fig. 54). 
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Eject state (M.FUGJ!CEJECT) 

(1) Disk transfer mechanism· 1001 brings disk D to the eject 
position, the point where spindle hole .Ds is outside of the device. Loading 
plates 81L, 8-IR are closed to disk receiving position POS.1 (see Fig. 18). 

(2) Loading plate opcning/olosing mechanism 1004 is in an off · 

state, and raclc member 87 is disengaged from timing pulley lS (see Fig. 
, . 

19). 

(3) Dampm- lock mechanism 1007 is in a locked state, and optical 
mechanism 1006 is locked relative ~o base 40 (sea Fig. 24). 

{ 4) Lift mechanism 1008 brings sliding plate 1S to position 
DOWN-2 _(see Figs. 28 and 29), causina optical mechanism 1()06 to move 
to the down position (se~ Fig. 37). 

r 

(S) Clamper support mechanism 1010 raises clamper 1009 to the ·· 
support position (see Figs. 36 and 37). 

(6) Disk lock mechani~ 1013 is in a locked state, and lower disk . 
lock shaft 156 is brought to a Joe~~ position (see Figs. 45 and. 46). 

(7) Diik insertion error preventJon mechanism 1014 is in a closed 
state. The posi~oning of shutter 120 is held at an angle as flap l 20A 
engages with disk upper surface D (see Fig. S7). 

Stand-by state (M.FU.G=SI'.A.ND-B'Y) 

(l) Disk transfer mechanism 1001 is moved to the open position 
POS.3, where timing belt 14 and friction belt 12 are separated from the 
outer perimeter De of disk D (see Fig. 16). 
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(2) Loading plate open/close mechanism 1004 is in an on state. 

···Rack member 87 ls engaged from timing pulley 1 S, and disk transfer 

mech8nism 1001 is maintained in the open position POS.3 (see Fig. 23).· 

(3) Damper lock mechanism 1007 is in the unlocked state. Optical 

mechanism 1006 ls elastically supported. by lower and upper dampers 41 

and 44 (sec Fig. 27). 

(4) Lift mechanism 1008 :brings sliding plate 75 to position UP-2 

(see Pig. 34, Pig. 3S). and moves optical mechanism 1006 to 1he up 

position (see Fig. 43). 

(5) Clamper support mechanism 1010 releases the support on 

clamper 1009~ and clamper 1009 clamps disk D to turntable 102 (see Fig. 

42 and Pig. 43). 

(6) Disk look mechanism 1013 is in the locked state, and lower 

disk lock shaft 156 is moved to a locked position (see Fig. 51, Fig. 52). 

(7) Disk· insertion error prevention mechanism 1014 is in a closed 

state, and shutter 120 is moved to a closed position preventing the 

insertion of a disk into disk insertion <>J>ening IA (see Fig. 56). 

Stock state (M.FLA.G=STOCK) 

(1) Disk transfer mechanism 1001 is moved to the ~pen position 

POS.3, where timing and friction belts 14 and 12 are separat~d from outer 

perimeter De of disk D (see Fig. 17). 

(2) Loading plate opening/closini mechanism l 004 is in the on 

state. Rack member 87 is engaged with timing pulley IS, and disk transfer 

mechanism 1001 is held in the open position POS.3 (see Fig. 23). 
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(3) Damper lock mechanism 1007 is in the unlocked state, and 

optical mechanism 1006 is elastically .supported by lower and upper 

dampers 41 and 44 (see Fie. 27). 

(4) Lift mechanism 1008 brlnas sliding plate 75 to position UP·2 

(see Figs. 34 and 3S) and moves optical mechanism 1006 to the up 

positio~ (see Fig. 44). 

(S) Clamper support mechanism ·1010 releases the support on 

clamper 1009. Clamper 1009. attracted by magnet 105, is mounted on. 

centering spindle 101 (see Fig. 44). 

(6) Disk lock mechanism 1013 is in a loclced state, and lower dJsk 

lock shaft 156 ls in the lock positl011 (seo Figs. Sl and S2). 

(7) Disk imertion error prevention mechanism 1014 is. in a closed 

state, and shutter 120 is brought to a closed position where disks are 
r . 

prevented from being inserted into disk insertion opening la (see Fig. 56).· 

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

state (M.FLA~PLA Y) are ldentiCal to those in the stand-by sta.te, and 

_ therefore they will bo o~itted here.· 

Main Flow 

Referring to Fig. 61, when the power supply is turned on, controller 

300 executes the main routine. In the loop at steps Sl·SB, SlS, disk 

insertion detectiont eject/load key actuation and read commands from the 

computer are repeatedly monitored. Also, in standby mode, controller 300 

checks periodically to see that there has not been a read command over a 

prescribed ·interval. 
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Disk Loading Operation 

•; 

When disk Dis inserted into disk insertion opening 1A of front 

panel 1, outer perimeter De of the disk engages with pulley wrap portion 

l 4C of timin& belt 14 and a disk guide wall llE of resin material. This 

cau~es the edge of the disk t.o slide against guide wall 1 lE with the 

insertion of disk D, and loading plat~s 81L, 81R to be spread apart. 

Referring to Fig. 53. pin 123, disposed on loadina plate SIL. moves in 

tandem with the opening motion of plate· 81L. This causes. lever 121 to 

rotate eounterclockwiso duo to the pressure from. spring 125, thus sealing 

shutter 120. Referring to Fis. 571 shutter 120 slides on top of disk D as 

disk D is inserted completely into the device. the lower end o_f flap 120A 

being held up by the upper surface of disk D. Since felt, compressed 

urethane or similar material lines the outside of flap 120A, the top surface . 

of disk D is not damaged. 

Referring also to Fig. 14, when disk Dis pushed to position PO, the 

-output from optical .sensor 236 (signal TN) changes to "H' and controller 

30fgoes from step Sl to 82 then to procedure JOB LOAD, shown in 

Figs. 62 and 63. Disk Dis brought to.playback position in steps S20-S31. 

First, controller 300 changes signal REAR to "H" at step S20. and then 

waits for signal S.CLOSE to change to "H11 in three seconds or less at the 

loop in step 821, 822. In disk transfer mechanism 1001, when signal 

REAR changes to ,.H", timing belt 14 is rotated counter-clockwise, disk D 

is rotated clockwise along the left side surface of friction belt 12, to move 

disk D toward the rear of the device. 

When the disk reaches position Pt of Fig. 1S, flap 120A of shutter 

120 drops away from the upper surface of disk D and falls to the closed 
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position. Signal S.CLOSE then changes to "H". Beginning at step 824, 
controller 300 sets di.Sk presence flags D.FLAO(n) to 1, returns signal 

REAR to the "L" state and sets signal FRONT to "H''. At step S26, 

controller 300 waits for signal S.CLOSE- to change to 11L 11• 

When signal FRONT changes to ''H,., timing belt 14 of disk _ 

transfer mechanism. 1001 is rotated clockwise, moving disk D toward the 
front of the device as it is rotates in the opposite direction. Disk D forces 
shutter 120 open toward the outside of the device. When signal S.CLOSE 

c~es to "L", controller 300 returns ~gnal FRONT to "L" and sets 
signal REAR to "H" at step 827. At step S28, controller JOO waits again -

for signal S.CLOSE to change to 11H11
• Thus, in disk transfer mechanism 

1001, timing be~t 14 is again rotated counterclockwise1 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 829, controller 300 begins counting the 

output (s~gnal L . PULSE) from optical sensor 232. At step S30, 
controller 300 waits for the pulse count to reach 11611

• When the count 

reaches 11611
, indicating disk D has .anived at playback position P2, at step 

831, controllCl' 300 sets signal FRONT .and signal REAR to "H" for a 
prescribed period of time (SOmsec), electromagnetically braking motor 

2SO. In the ~oop in steps S21, S22. if signal S.CLOSE did not chango in 

three seconds or less, it indicates to controller 300 that the disk cannot be 

moved int.a the device, for example because the inserted disk was 
intentionally pulled out. At step 823, controller 300 returns signal REAR 

to the "L" state, st.ops the belt drive and returns to the main routine in Fig. 

61. 
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In steps S26-S28, controller 300 moves disk D while rotating It in 

reverse, and begins counting pulses from signal L . PULSE after signal 

S.CLOSE has changed to "Ir'. Thus, even. if the user obstructs the closing 

of shutter 120 after insertina disk. D all the way, or if there is slipping 

· between disk D and timing belt 14. there is no change in the pulse count, 

and so clisk D can bo brouaht to the appropriate posidon accw:atoly. Also, 

sha the disk is transferred to the playback position by transferring the disk 

at low speeds, the disk does not over-nm the playback posi~on, avoiding 

the need for reverse rotation and avoiding error in the pulse count. ' 

Jn steps Sl2·~36. controller 300 moves sliding plate 7S from 

position DOWN-2 to pasitlon UJ>-2. ·First, at step 832, controller 300 sets 

signal P.UP to "H", and at step 833, waits for the output frmD: optical 

sensor 237 (signal P. REF) to change to "L". When si1'nal P.UP changes 

to "H'', sliding plate 75 ls driven to the right of the device, and once it 

passes position DOWN·l, optical mechanism 1006 is moved upward 
. . 

.. toward the up position. Also, sliding plate 75 makes lower (ijsk lock shaft 

156 move downward to the unlock position, and then makes loc~ disk lock 

shaft 156 move upward to the lock position again. When signal P. REF 

changes to 11L 11 due to the motion of sliding plate 75, controller 300 begins 

counting the ·output from optical sensor 233 (signal P . PULSE) at step 

834. Then, at step 835, controller 300 waits for the pulse count (COUNT) 

to reach "45". 

When the pulse count (COUNT=count of signal 'P. PULSE) 

reaches "45", indicating to controller 300 that the sliding plate is at 

position UP-2, at step S36. signal P.UP and signal P.DOWN are set to 11H11 

fot SOmsec, electromagnetically braking motor 251 to stop it. Referring to 

Fig. 41, once sliding plate 75 is brought to position UP-2, optical 
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mechanism 1006 is brought to po~itlon VP, where disk D is mounted on 

turntable 102. Then magnet 105 attracts clamper 1009. 'When slfdina plate 

75 moves to posi1ioli UP:2. damper lock mechanism 1007 is unlocked and 

the lock on optical mechanism 1006 is released. Thus, optical mechanism 

1006 is resillently supported wi~ dampin1 on damper base 40. Lower disk 

lock shaft 156 is moves to the lock position (Fig. 52) and rack member 87 

is moves to engage with timing pulley 1 S (Fig. 22). 

At steps 837-841, controller 300 moves, loading plates SIL, SIR 

from support po•ition POS.2 to open position POS.3. This causes belts 12-

and 14 to dlsenaaae from outer perimeter De of disk D. First, at step S37. 

controller 300 sets signal REAR to "H11
, and then waits for .signal TR to 

change to "L" at step 838. When sianal REAR changes to 11H'~, timing 

pulley 15 is rotated counterclockwise, causing timing p~ley 15 to move 

along rack member 878 toward the left of the device, thereby separating 

loading plates SIL, 81R. At the instant timing pulley lS begins to rotate, a 

clockwiso rotation force is applied to disk D since timing belt 14 is still 

enaaaed with outer perimeter De of disk D. However, disk D does not 

move beoause it is held at the playback position by centering spindle I 01 

of turntable 102. When loading plates 81L, 81R open, clamper holders 

77L1 77R are spread apart and the support on clamper 1009 is released. As 

a result; clamper 1009 is attracted to the turntable via magnet 1 OS, and 

disk D ls held against the turntable. 

The opening motion of loading plates BIL, BIR causes signal TN 
to change to ''L". At step 839, controller 300 begins counting pulses from 

signal L . PUL S E, and waits for the pulse count to reach "1 O" at step 

840. When the pulse count reaches 11 l 0", indicating to controller 300 that 

the loadlng plates have reached open position POS.3, at step S4 l. signal 
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so 
FRONT and signal REAR are set to "H" for SOmsec, electromagnetically 

braking motor 2SO. At step S42, mode flag M.~AG is set to "STAND· 

BY". Controller 300 then returns to ·the main routine shown in Fig. 61. 

Control Stops Co17'espondlng to the EIL Keys 

When BIL key "n" (one of the keys BIL key 1 through BIL key 4) 

is pressed, while the Cutl'ettt stocker position 1'm11 corresponds to "n", 
. . 

controller 300 brings disk D at the stock or playback- position to the eject 

position. If an BIL key corresponding to a posi1ion other than the current 

·stocker position is pressed "m<>n", stocker 1011 ls transferred to the 

position corresponding to _the E/L key, bringing disk D in the . 

corresponding position to the eject position. If there is no disk D at the 

speci~ed position, the stocker ls transferred to the position indicated· by the 

E/L key. and the loading plates SIL, 81R are brought ·to the disk receiving 

position. 

Control Steps Correspondi"ng to Elf.. Key Operation In Stock State 

The following is a description of the disk changer's response to the 

pressing of an BIL key durina the stock state. When E/L key 1 through 

E/L key 4 is pressed, controller sets constant m to a corresponding value 

("1" through "4") at the corresponding step in steps S10-S13. Referring to 

Figs. 63-69, controller 300 proceeds to flowchart JOB EJECT. At step 

870, controller 300 checks to see if M.FLAO is set to '.'STOCK It. If 

M.FLAO is set to ''STOCK'', controller 300 proceeds to step 871, where it 

checks to see if the values for m and n are identical, thus determining 
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whether an Ell key 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 889, controller 300 sets signal 

FRONT to 11H11
, and at step 890, counting of signal L. PULSB is 

initiated. At steps S91 and 892. controller 300 waits for either the pulse 

count to reach ,.12" or 1he pulse count to stop. The reason the pulse count 

. was made smaller than the value "13" shown in Pig. 58 is that the belt 

stops rieht before it engages with the disk edge .. The reason controller 300 · 

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

in the pulse count or incorrect positioning of tho loading pla~e to cause the 

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

never reached. 
i 

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

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

878., causing loading pla.tes 81L, SIR ~~-converge. The converging 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 "12" or when the sipal L . PULS B 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 changed to 11H" 

for SOmsec, electromagnetically braking motor 250. 

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

position UP-2 to position DOWN-1 in steps 894-898. First, at step 894, 

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

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

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

,, 
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mechanism 1007 locks optical mechanism 1006 to base 40t and loadlni 

plate open/close mechanism 1004 is disengaged so . that raek member 87 ., 
release and re1reats from timing ·pulley 15. The release of rack member 87 

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

mechanism 1001 together sl~shtly to a position to support disk D. The 

motion of slidina plate 75 causes lower disk Jock shaft 156 to descend. 

When sliding plate 75 moves beyond position UP-1, optical mechanism 
1006 is moved downward. 

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

countina signal P. PULSE at_stcp S96. Controller 300 waits for the pulse 

count to reach "311 at step 838. When the pulse count reaches 113", ft 

indlcat~ to controller. 300 that sliding plate 75 has reached po~Ltlon 
DOWN-1. At step 834, signal P.UP and signal P.DWN are set to 111111 for 

SOmsec, electromagnetically braking motor 25 l. When sliding ,plate 75 

reaches position DOWN-1, optical mechanism 1006 and lower disk lock 

mechanism 156 are broupt to the down position and the unlock position 

respectively, to allow disk transfer within stocker 1011. 

In stePs 899-8102, controller 300 brings disk D, initially inside 1he 

stocker, to the eject position. First, at step 899, controller 300 sets signal 

FRONT to "H". Then, at step StOO, controller 300 begins counting sJgnal 

L. PULSE. At step 8101, controller 300 waits for the pulse count to 

reach "307". When signal FRONT becomes "H11
1 disk transfer mechanism 

1001 moves disk D moving, while it rotates counterclockwise, toward the 
front of the device. When loading plates 81L, 81R are converged to the 

position shown ln Fig. 14 and signal TN changes.to "L11
, it indicates to 

controller 300 that disk D bas arrived approximately at the eject position. 

At step SlOl, signal FRONT and algnal REAR are set to "H11 for 50msec 
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and an electromagnetic brake ls applied to st".>P the motor. A slight overrun 

brlnas disk D to the eject position shown in Fla. 18 where spindle hole Ds 

lies beyond insertion opening IA. According to the present enibodirnent, 

when disk D is in the eject position. spindle hole Ds of the disk is outside 

of disk insertion opening lA, and belts 14 and 12 are brought together· 

until .the distance Wl between the two is equal to that of the disk 

receivlna state (112mm). 

In steps SlO:Z.8110, controller 300 moves silding plate 75 from 

position DOWN-1 to position DOWN-2. First, at step 8103, controller 300 

sets signal P.UP to "H". At step SlOS, controller 300 waits for signal 

P. REF to chanae to"~"· Sliding plate 75 .. ~s ~oved toward the right of 

the device. When signal P. REF cha.nges to "L, controller _30~ sets signal: 

P.UP to "L" and signal P.DWN to 11H11 at step S104, reversins the 
. . 

direction of movement of sliding pate 75. At step SlOS, controller 300 

waits for signal P. REF to change to 11R11
• Sliding plate 75 continues to 

move toward the Jeft of the device causing signal P . REF to change to 

"H". Then, at step S l 06, controller 300 begins counting signal 

P. PULSE .. 
When the pulse count reachos 112011 at step S 107, it indicates to 

controller 300 that the sliding plate has reached position DOWN-2. At step 

8108, sianal P.UP and signal P.DOWN are .set to "H" for SOmsec, 

electromagnetically braking motor 251. At step SllO, 8111, D.FLAO(n) is 

set to "0" and M.FLAG is set to t!EJECT''. Controller 300 then returns to 

the main routine in Fig. 61. 

Referring again to Fi&. 63, if the values of m and n are not 

identical at step S71, then at step S72 controller 300 checks the status o( 

output (D.LOCK) from optical sensor 229 to see if it is at level 11L" at step 
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872, t.o confirm whether lower di~k lock shaft 156 has been brought to the 

lock position. If it has been brought to the lock position. then s1inal 

D.LOCK is in the "L" state, and at step S73, controller 300 moves stocker 

1011 to position POS.m1 ·where mis specified by the E/L key entered (for 

ex.ample, position POS.4 if E/L key 4 was entered). Once stocker 1011 has 

arrived at the specified positlon, controller 300 sets constant" n to m at step 

874. At step 875, controller 300 checks to see if D.FLAG(n) is 11111 to 

confirm whether a disk D is at position POS.m of the stocker. If 

D.FLAO(n) Is "l ", then controller 300 proceeds to step 889 described 

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

support position POS.2, and disk D is brought t.o the eject position. 

If, at step 875. D.F!-AG(n) is "011
, controller 300 mov~s loading 

plates 81L, 81R from open position POS.3 to disk receiving position POS.1 
! 

1n steps S76-S81. Fitst, controller 300 sets signal FRONT to "H" it step 

S76, and then waits for signal bar-IN to change to "H" at step 577, When 

signal FRONT changes to "H", timing pulley 1S is rotated clockwise. The 

rotation of timing pulley lS causes tjmlng pulley 15 to move al_ong rack 

87B, closing loading plates 81L, 81R. The movement of the loading plates 

changes signal bat-IN to "H", and controller 300 begins counting signal 

bar-L.PULSE at step S78. At step S79 and 880, controller 300 waits for the 

pulso count to reach 111611 or for signal bar·L.PULSB to stop. If the pulse 

count reaches "16" or signal bar-L.PULSB stops, it indicates to conttoller 

300 that loading plates 81Lt 81R have been brought to disk :receiving 

position POS. l, and at step S81 signal FRONT and signal REAR are set to 

"H" for SO mscc to electromagnetically brake motor 250. 

In steps S82-S86, controller 300 moves sliding plate 75 from 

position UP .. 2 to position DOWN-2. First, at step 882, controller 300 sets 
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1lgnal P.DWN to "H", and Ii step 883. o0ntrollor 300 waits for a!pal 

' • REP to change tO "H". Slidma plaie 75 i1 ~ven to the left of the 
device. and optical'' mechanism 1006 la lowered once .POatdon UP· l is put. 
Lower c1iak look lblft 156 is lowered and thin broupt back up to tho look 

p~tlon. Wh~ ~· movement oE alidtaa plate 73 is auftioimt to .ohqe 
aisnal P·. REF to "H", controller 300 ~ aountma Bia.oaf P • rUL-! 
at step 884. At step 885, comroller 300 waits for tho pulse count to reach 

• ol 

"20", 

When 'the pullli eount reaches 1120•, ·it -uldicatea to contt01ler 300 
. . . . 

that alldlna plate 75 has. arrived at position DOWN-2, and at step 886 . . ~ 

aianal P.UP and aignll P.DOWN are aet to "H11~ electromaptically 
. . · .. 

bralclng th~ motor •. At ltopl 887, 888, controll1r 300 sets D.FLAG(n) .and 
. . 

M.~o to "O", and "EJBCT" respeotive~. Controller 300 then returns to 

the main routine. 

If, In srep 872, D.LOCIC ''not "L", then controller 300 _proceeds to 

the flowchart shown in Plg. 65. Disk D, which ls otfset, · 11 moved to a . 

position whero ~J;Lutto.r 120 is opened,.ad ~ilk Dis moved apin to tho · 

nook pualtion. First, controllar 300 procelds from ltep 872 to step 8110, 

and ohecka the number of retry ~pts macie. Then, in steps S12t-St24, . 

the woe control ~ops as ateps 889-893 are carried out, wlth loading plates 

81L, 81R belna moved &om open position POS.3 to aupport poaltlon 

POS.2. Thon, in 1tepa 8125·8129, tho tame control lteps u steps S94-S98 
are earrled out. with slid.ing plate 75 belna moved from posidon UP·2 to 

position. DOWN-1., and optical meobanlam. 1006 and lower disk lock lhaft 



56 

156 being moved to the down position and the unlOck position, 

respectively. 

In steps S130..Sl36. con1l"Ollcr 300 moves disk D, which is at an 

offset, to a. position whcro shutter 120 is opened, and then disk Dis 

moved to the stock position agidn. First. at step 8130, controller 300 sets 

sianal FRONT to "H". At" step 8131, controller 300 waits for signal 

S.CLOSB to change to "L". When signal FRONT changes to "H", disk 

transfer mechanism 1001 moves disk D to\Vard the front of the deviee as 

disk D rotates counterclockwise. Disk D fo~s shutter 120 open, and 

when sJanal S.C~OSE changes to ''L", controller 300 changes signal 

FRONT back to 11L11 and sets sianaI REAR to "H" at step S132. At step 

8133, controller 300-waits for signal S.CLOSE to change to "H" apin as 

the rearward movement of disk D, initiated by changing REAR to "H'' and 

FRONT to "L", causes shutter 120 to close .. When signal S.CLOSB 

changes to "H", controller 300 begins counting signal L . PUL slt at step 

S 134. At step S 135. controller 300 waits for the pulse count to ~ach 

"130". When the pulse count reaches "130" it indicates to contToller 300 

that the ~sk has been brought to the stock position. At step S138, 

controller 300 sets signal FRONT and signal REAR to "H" for ·SOmsec. 

electromagnetically braking motor 250. 

In steps S139-Sl43, controller 300· moves sliding plate 75 from 

position DOWN·l to position UP-2. First, at step S139, controller 300 sets 

signal P.UP to "H", At step 8140, controller 300 waits for signal P . REF 

to change to "L". Sliding plate 7S is moved to the right of 1he device, and 

when signal P • RB F changes to "L ", conttoller 3 00 begins counting signal 

P . PULSE at step 8141. At step 8142, controller 300 waits for the pulse 

count to reach 114511
• When the pulse count reaches "45". it indicates to 
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controller 300 that sliding plate 75 has roached position UP-2. At step 

8143, signal P.UP and signal P.DOWN are set to "H" for 50msec. 

olectromagnetically braking motor 2S 1. 

In steps 8144-8148, which perform the same control steps as steps 

S37 .. S41, controller 300 moves the loading plates to open position POS.4. 

Referring to ·Fig. 63, controller 300 returns to step 872 and checks if 

D.LOCK has changed to "L ". 

Disk Lock Ewor, liJ1ct Operation 

If dlsk lock errors occur even after the retry operation described 

abov~ is repeated three times, controller 300 proceeds from st.op 8120 in . . 
Fig. 65 to step ·S89 in Fig. 63. Disk D, which is at an offset position, is 

brought to the ejeci position. 

Control Responsive to EIL Key Acmation During Stand-by Mode 

The following is a description of control steps that are performed 

when an EIL key is entered during stand·by mode. When one of EIL key 1 

through BIL key 4 is pressed in stand·by mode, controller 300 sets 

constant m to "l 11 through "411 at the corresponding step in steps S 1O·S13, 

shown in Fig. 61. Controller 300 then proceeds to step S 150 in Fig. 66 via 

step 870 in Fig. 63, and checks to see if M.FLAG is set to 11 STAND-BY1
'. 

Since M.FLAO is sot to 11STAND·BY11 in tho stand-by state, controller 300 

proceeds to step S 1S1 and checks to see if the values for m and n are 

identical, thus determinini if the E/L key pressed has a number identical to 

the current stocker position. If the numbers are the same, then in st~s 
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S1S2-S1S6, which perform the same :functions as steps S89-S93, loading 

plates 81L, 81R are moved from open .position POS.3 to position POS.2. ,, 
Then, In steps S1S7-S161, which perform the same eontrol 

functions as steps 882-886, controller 300 moves sliding plate 75 from 

position UP-2 to position DOWN-2. ln steps 8162-8169. controller 300 

brings disk D, which is at the playback position, · to the eject position. 

First,· at step 8162, contro~lcr 300 sets signal FRONT to "H11
• When signal 

FRONT becomes ''H", disk D has moved toward the front of the device 

whilo rotated counterclockwise. At step 163, controller 300 begins waiting 

for signal IN to go low "L". When loading plates 81L, 81R close to the. 

position indicated in Fis. 14andsipal1N changes to "L", it indicates to 

controller 300 that disk D has arrived approximately at the eject position. 

At step 8164, signal FRONT and signal RBAR are set to "H" for SOmsc, 

electromagnetically braking the motor. At step S16S and 8166, D.FLAG(n) 

and M.FLAG are set to "0" and 11EJECT11
1 respcotivcly. and control returns 

to the main routine. 

If, at step 8151 described above. the values form and n were not 

identical, then controller 300 proceeds to step 8170 shown in Pia. 67. In 
. ' 

stops S170-S198. which perfonn the same control functions as steps S121~ 

8148, the following are performed: (1) loading plates 81L, 81R are moved 

trom open position POS.3 to suppon position POS.2; (2) sliding plate 75 is 

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

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

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

moved to open position POS.3, Controller 300 then proceeds to step 872, 

shown in Fig. 63, and moves stocker io11 to tbe specified position POS(n) 

and brtnas the 4ilk to the eject position. 
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Control Responsive to EIL Key Entry in Eje~t Mode 

Referring to Figs. 61, 63. and 69, the following is a description of 

the control steps that are· performed when an BIL key is pressed In eject 

mode. 'When one of E/L key l through EIL key 4 is presse~ controller 

300 sets constant m to the appropriate value "P' through "4" at the 

corresponding step in steps 810-813. Controller 300 then proceeds to step 

8270 in Fig. 69 via step 870 in Pig. 63 and step 8150 In Fig. 66~ and 

checks to sec if M.FLAG is set to .''EJECT". Since M.FLAO is set to 
·-

"EJECT", controller 300 proceeds to step S271J and checks to see if the. 

values for m and 11 are the same. thus d•nnining if the E/L key pressed 

and the current stocke: position are identical. According to tb:e preseiit 

embodlmont, if m=n, it must be that disk Dis ejected and the distaq.ce 

Wl between belt.a 14 and 12 is the distance of the disk receiving state 

(112mm). Thus, the disk cannot be drawn into the device unless the user 

pushes it in .. _ Therefore1 when ·an E/L key is pressed that corresponds to tlle 
ejected disk, the controller 300 immediately returns-to the ma.in routine, 

ianoring the Ell. key entry. 

If. in step S271, the values of m and n are not identical, controller 

300 proceeds to steps S272-S276, which perform the same functions as 

steps S32·S36. Sliding plate 75 is transferred from position DOWN-2 to 

position UP·2, and then at step 8267, signal REAR is set to "H" and 

laadina plates 811, 81R are further sepuated. 

According to the present embodiment. if disk D in the eject 

position has not been removed1 the loaclins plates may open in response to 

the BIL key entry and the disk would be wistable. The disk may fall 

outside of the device and be damaged, or the disk may fall inside the 
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device and caus.e a malfunction. To avoid this problem, conttoller 300 sets 

· signal RBAR to 11H11 at step 8277 and waits for SOmsec at step 8278, At 

step 8269, controller 300 checks to ·see if signal S.CLOSE is "H". 

According to the present· embodiment, after a 50msec interval, foadlq 

plat.e 81 L will move to a position where shutter 120 can close. If there is 

no disk at the ejoct position, shutter 120 will be' closed by sprina 125, as 

shown in Fig. 56, and signal S.CLOSB will become 11H". However, if there 

is a disk at the eject. position, shutter 120 will not completely close 

because flap ~ 20A Will be held up by the top sllrface ~f disk D. as shown 

in Fig. 57, and signal S.CLOSB will not be "H". 

If signal S.CLOSB is 11L11
, it Indicates to controller 3001hat a disk 

is present at the eject position, and at step S280, signal FRO}lfr and signal 

REAR are set to "H" for SOmsec to stop motor 250. At step S281, the disk 
I 

is removed, and controller 30~ 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.CLOSB to "H". At ~tep 8282, controller 

300 sets signal REAR to ''H" _gain, ~d loading plates 91L, 81R are 

separated. At step 8283. controller 300 waits for signal lN to change to 

"H". If, at step 8279, controller 300 finds that signal S.CLOSE is 11H'', 

then it jumps to step 8283 and waits for signal IN 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 8284." At 

step S285, controller 300 waits for the pulse count to reach ten. Along 

with step 8285, it would also be possible to add a step that checks to see 
if signal P. PULS B 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 S286, signal FRONT and signal REAR are 
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both set to "H" for 50msec, electromasnetically braking motor 250. 

Controller 300 then proceeds to step 72 and moves stocker 1011 to 

specified position POS(n), as described abovet and brings the disk to the 

eject position. 

Control Responsive to the Read Command 

Referring to Figs. 60 and 61, when an externally connected 

computer 303 (Fig. 60) sends a read command, controller 300 proceeds 
. . 

from step S7 to step 814 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 ~ecified file 

to signal processing circuit 307 and servo circuit 308. The read signal 

generated by optical pickup 2 is sent to signal processing circuit 307 via 

RF amp 309. After EFM demodulation, de-lnterleavlng, error correction 

and other necessary fnnctions are performed, the signal is sent to 

externally connected computer 303 via interface circuit 3021 and the 

prescribed data processing performed. Once the specified· tile has been 

read, controller 300 stops signal processing circuit 3.07 and servo circuit 

308. Next M.FLAO is s~t to 11STAND·BY11 and controller 300 returns to 

tho main routine. 

Disk Stock Operation 

I~ in stand·by mode.· controller 300 does not receive a read 

command from computer 303 for a prescribed i~tcrval, e.g. 10 minutes. 

then controller 300 proceeds to JOB STOCK, shown in Figs. 70 and 71, 
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via steps SB and 815. In steps 8202-8229, which perform the same 

functions as steps Sl21-S148 ~escribed above, the following steps are 

carried out: (1) Loading plates 81L, 81R are moved from open position 

POS.3 to support position POS.2; (2) slidin& plate 75 is moved from 

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

is brought to the stock position; (4) sliding plate 7S is brought from 

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

moved to open position POS.3. Then, at step 8230, controller 300 checks 

to see if slgnal D.LOCK is ,.L", and If it is,_M.FLAG is set to "STOCK" 

at step S2l l. Control then returns to the main routino. 

Referring now also to Fig. 71, if at step S230 signal D.LOCK is 

not "L ", then controller 300 proceeds to stopS232. In steps S~32-S260. 

controller 300 moves the dlsk, which is in an incorrect position. to a 

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

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

returns to step 8230 shown in Fig. 70, and signal D.LOCK is c~eoked 

again. The details of the functions performed in steps S232-S260 are 

identical to those performed in steps S 121-S 148 · described above, so the 

description wlll be omitted here. 

Other Examples of Control Routtnss Responsive to Ell Key Actuation 

During Eject State 

hferring to Fig. 69, in the flowchart described above, controller 

300 checks to see lf signal S.CLOSB is "H" at step 8279. If signal 

S.CLOSE is 11L''. controller 300 stops the opening motion of the loading 

plates at step S280, and continues to wait fbr signal $.CLOSE to change to 
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"H" at step 8281. However, It would also be possible to have controller 

300 return the loading plates to disk receiving position POS. l, move the 

sliding plate to posltion DOWN-21 and return to tho ma.in routine. thus 

igno~g tho E/L key entty. · 

Thus. if signal S.CLOSB is "L", controller 300 sets signal REAR to 

"L" and signal FRONT to "H" at stop 828"0 so 1hat the loading plate is 

closed. Controller 300 waits for sip.al P. PULS$ to stop at step S291. 

When the loading plates move to receiving position POS.1 and signal 

P. PULSE stops, controller 300 execut.es steps 8293-8297. which 

perform the same ·functiona as steps 882-886 described above. Sliding 

plate 75 is moved from position UP-2 to position DOWN·2, and controller 

300 rctur,ns to the main routine shown in Fig. 61. Steps in Fig. 73 that are 

identical to the stops in Pig. 63 are given the same step numbers, so their 
' descriptions arc need not be repeated here. 

One of the problems addressed by the invention is stabilizing the 

disk dUring transport. This is done b>.' -urging & surface of the disk against 

a parallel surtace of the disk guide to keep the disk in a constant pitch 

orientation as the disk is moved. According to a feature of the invention, 

this can be addressed without any damage to the recorded surface of the 

disk by providina that the portion of the surface of the disk urged against 

t11e parallel surface of the disk guide is restricted to an edge portion that 

has no recorded data. In addition, avoidance of daJnage to the disk is 

accomplished by insuring the parallel surface of the disk guide is of ~ low · 

friction material. Another feature of the invention l& the use of an angled 

surface 12B to simultaneously U:r8e the disk toward the drlve side disk 

guide and urae the disk toward the parallel surface of the disk guide to 

provide for pitch stability. As discussed above, the Ideal range for this 
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angle is in 1he range 45-70 degrees and tho optimal, specified for the 

preferred ~bodiment with its specific design feature&, is about 60 
. ~ 

dearees. 

Having described· preferred embodlments of the invention with 

reference to the accompanyJng drawinp, it is to be understood that the 

invention ls not limtted to those precise embodJ.ments, and that various 

chqes ·.and modifications may be effected therein by one skilled .in the· art 

without departing ftom the scope or spirit of the invention as defined in 
1he appended ~lalnls. 

For example, the present invention is used in a changer-type disk 

playback device in the abo~e embodiment, but it would ·aiso be possible to 

use the invention in a single-disk pla.yback. device that does not have a 

stocker 1011. Also, the embodiment above transferred the disk by rotating · 

it with a drive-side disk aulde 1002 and a fixed-side disk guide 1003. 

·However, it would also be possible to configure fixed-side disk guide 1003 

in a similar manner as drive-side disk auide l 002, and to transfer the disk 

without rotating the disk by using a pair of belts 14. 

In the embodiment described above. drive-side disk guide 1002 and 

flxed .. side disk auide 1003 are fixed to loading chassis 80 so that they can 

move in parallel in a direction perpendicular to the direction of disk 

insertion. However, it would also be possible to have the guides supported 

so that they can freely rotate around the rear of the device, thus allowing 

motion toward the disk "transfer ·surface toward the disk insertion opening .. 

In this a.se, the axis of rotation would be positioned so that the guides do 

not open and close when the disk is moved, excluding the cases when the 

disk is inserted or removed. Also, the embodiment described above 

connected the auides with pinion gear 85, but it would also be possible to 
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fix one guide to the chassis and have only one ·be movably supported. If 

drive-side disk guide t 002 is fixed to the chassis, it could further simplify 

drive mechanism 1004, which drives timing pulley IS. In this ease, 

moving belt 14 away from disk edge De becomes difficult, but the need 

for a spindle motor would be eliminated if disk rotation during playback 

can be performed by using belt 1~ to ddve the disk edge, and belt 14 

would not have to be movod rtway from the outer disk perimeter. 

Furthermore, in the embodiment described above, a disk at · 

playback position is transferred to a. position where the disk spindle hole is 

completely exposed ~utside of the device from the disk insertion opening. 

However, the position to which the disk is transferred does not have to 

result in the spindle hole being completely outside. as long as. it is po8sib1e 

for the user to support the disk spindle hole and the edge. In addition,, the 

present invention is applicable to designs in which the spindle hole is not 

accessible at all to the user for holding the disk since a disk cm also be 

grasped by a .'.U'er without providing access to the spindle hole. Also, in _ 

the eject state, loading plates 81L, 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.l due to the action of spring 127. 

The embodiment described above is a cqer~type disk playback 

device that uses a permanent stocker that is not.removable from the 

changer. The Invention, however, is also applicable to a changer-type disk 

playback device that uses a removable magazine. 

Also, in the device of the embodiment described above, the disk is 

transferred by movina timing belt 14 and rolling the disk along sloped 

surface 128 of friction belt 12. However. it would also be possible to have 
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a ~rive pulley engageable with the disk edge disPQsed rotatably on the 

chassis, as in the disk transfer device described· in Japanese laid~pen 

publication number 61-210556. Tho rotation of the drive pulley would drive 
the disk edge, and the disk would be tramferred by being tolled. 

Althouah" in the embodiment described above. the disk is in contaot 
. . 

with an unlined surface of the disk guido, it is clear from the specification 

that I.ow friction is desired and that a lining material, that insure! low 

friction could be provided on the surface 1 lD of the disk guide 1003, Such 

variations arc wi~n the scope of at least some of the claims. 

Altho111h in the embodiment of tho invention· described herein, a 
sloped surface is used. to urse a surface of the disk against an orlentq 

surface of a disk guide, it is possible that alternative urgJng m~ns for 

urging can be employed. For example, surface 12B .could be angled 
! 

pctpendicular to the recorded surface of the disk and provide no urging 

force agab)st the surface 11D at all. To provide the urging force, a second 

element could be provided, that bas low friction, such as_ a wave-spring 
betWeen the surface opposite surface 110 and the disk (Refer_to Fig. 6). 

Such altematives are within the scopes of_ at least some of the claims below. 

Although in the embodiment of the invention described herein, the 

disk is pitch stabilized and ~ged against a drive belt by a surface 128 that 

is a constant-slope flat surface, it is possible that curvilinear shapes could 

also be used. For example, a shape that curves around comer De could 

present a normal precisely at comer De that applies both a force with both 

disk-surface-parallel and a disk-surface-normal component. Such a 

curvilinear or cylindrical surface would provide fa8ter spring rates in the 

disk-surface-parallel and a disk-surface-nonnal directions as the disk · 

distorted the mat.erial of which a guide 12 was made. Once disadvantage of 
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such a curved surface would be the possibility of greater abrasion on the 

upper dlsk aurface. 

While the embodiment above used a sloped surface for side 12B of 

friction belt 12, it would also be possible to have right side surface 14A of 

timing belt 14 ~the sloped surface, and it would also be possible to have 

both sides 128, 14A of the belts be sloped surfaces. 

Although only a sinlle or few exemplary embodiments of this 

invention have been described in dctaU above; those stilled in the art will 

readily appreciate that many modificatio~ are possible in f.:be exemplary 

embodiment(s) without materially departing from the novel teachings and 

advantages of this invention. Accordingly, all such modificatio~ are 
intended to be mcluded within the ·scope of this invention as defined in the 

fallowing claims. In the claims, means-plus-function clauses are intended to . 

cover the structures described herein as performing the recited t\J.nction and 

not only structural equivalents but also equivalent structures. Thus although 

a nail and screw may not be structural equivalents in that a nail relies 

entirely on friction between a wooden part and a cylindrical surface whereas 

a screw's helical surface positively engages the wooden part, in the 

environment of fastening wooden parts, a nail and a screw may be 

equivalent structures. 
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What ls claimed iss 

1. A disk traosfer device for transporting a recorded disk with a 

recorded surface. a back surface opposite said recorded surface, and an 

edge surface running around a perimeter of said disk, comprising: 

a first le>naitudinal pide having a fb:st Surface oriented to engage 

saJd edge surface at a tlrat portion of ·said edae surface; 

a second longitudinal guide having: a second surface oriented to 

engaae said edgo surface at a second portion of said edge surface opposite 

said first portion of said edgos surface; · 

said first longitudinal guide having a guide surface parallel to a 

direction of travel of said disk; 

said guide surface also being parallel to said recorded surfacei and · 

a resilient element attached to said first longitudinal auide positioned· 

to urge one of said J:eCOrded surface and said back surface against said 

guide surface. 

2. A device as in claim l, wherein said first surface is a surface of 

said resilient element. 

3. A devico as in claim 2. wherein said first surface has a portion 

that is non-parallel with said edge surface of said disk. 

4. A device as in claim 2, wherein: . 

said first lon1itudinal guide has a channel; and · 

said fttst surface lies Inside said channel. 

5. A device as in claim 4, wherein aaid first surface fonns a blind 

end of said channel. 

6. A device as in claim 1, wherein: 

said first longlttidinal guide has a channel; and 

1111111111111111111 1111111 1111 
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said first surface lies inside said channel. 

7. A device as Jn claim 6, wherein said rirat surface fonns a blind 

end of said channel. 

8. A, device as in Claim 1, wherein: 

said first surface ia a Sllrfa" _of sa.id rosllient element; and 

said first surface has a portion that is non-parallel with said edge 

surface of said disk. 

9. A device as Jn claim 1, further coinprlsing an urging mechanism 

positioned to force said first and second longitudinal guides together so that 

a pair o~ constant oppositoly·directed ·for~es is applied. to said disk ed1e 

surface. 

1~. A device as in cl~ 9, whoreln said first surface~ a surface of 

said re1ilient element. 

lil. A device as in claim 10. wherein said first surface has a portion· 

that is non-parallel with said edp surface of said disk. 

12. A device as in claim 10, -~herein: 

• said first longitudinal guide has a channel; and 

said first surface lies inside said channel. 

13. A device as in claim 12, wherein said fll'it surface forms a blind 

end of said channel. 

14. A device as in claim 9, wherein: 

said first lonaitudinal guide has a channel; and 

said first surface lies inside said channel. 

15. A device as in claim 14, wherein said first aurface fonns a blmd 

end of said channel. 

16. A device as in claim 9, wherein: 

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

111111111111111111111111111111 
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said first surface has a portion that is non-parallel with said edge 

surface of said disk. 

17. A device u in claim 1, wherein one of said first and second 

surfaces is driven in said ·direction of travel to cause said disk ttavel. 

18. A disk transfer device for transpoltlns a recorded disk with a 

recorded surface. a back. surface opposite said recorded surface, and an 

edge surface running around .a perimeter of said disk, comprising: 

!I longitudinal guide having a first surface oriented to engage said 

edge surface; 

an urging m"hanism and a second surface, both being oriented to 

ensage said disk and urge said edge surface against said rltSt surface; 

said !ongitudinal guide having a auide surface parallel to a di~tion 

of travel of said di1k; 

disk. 

said guide surface also being parallel to said recorded sudace; and 

said first surface being non-parallel with said edge surface of said 

19. A device as in claim 18. wherein said first surface has a portion 

that forms an an,le between 45 and 70 degrees with said recorded surface. 

20. A device as in claim 19, wherein said portion of said first 

surface is positioned to engage a corner of said disk where said edge 

surface meets one of said recorded surface and said back surface. 

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

a resilient element attached to said longitudinal ~ide; and 

said first surface being a surface portion of said resilient element. 

22. A d~vicc as in claim 21, wherein said first surface has a portion 

that forms an angle between 45 and 70 degrees wlth said recorded surface. 

11\1111! \Ill~ 11111111~ II 1\11 
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23. A device as in claim 22, wherein said portion Qf said first 

surface is positioned to engage a cotllbr of said disk where .said edge 

surface meets one of said recorded surface and said back surface. 

24. A device u in cliim 23, wherein said pide surface engages an · 

edge portion: of said recorded surface on which no data is recorded. 

25. A device as in claim 18, wherein said ux1lng mechanism is a 

another lonaitudinal autde. 

26. A disk transporting device for transportina a disk, with an edge, 

a recorded surface, and a back surf1~ opposite said recorded surface, from 

an insertion position to a first J>osition of said device, comprlsbii: 
first and second disk. transfer guides movably supported in said disk 

reader; 
said first disk transfer guide in.eluding first means for engaging a 

firat portion of said cdgei 

said second disk transfer pide including second means for engaging 

a second por.tion of said edge;· 
. . 

means for ur1ing said first ~ second disk transfer guides together 

distance apart so that said disk can be supported therebetween; 

at least one of said first and second disk transfer guid~s including 

drive means for moving said disk along said first and second dlsk transfer 

guides responsively to aaid separating; 

one of said first and second disk guides having an urging surface and 

a auidini surface; and 

said urging surface having a sloped portion positioned to engage said 

edge at a co~r thereof, said sloped portion being oriented to urge said · 

disk towatd the other of said first and second diek guides and also urge one 

of said recorded and back surfaces against said guide surface1. 
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27. A device as in claim 26, wb:@rein an orientation of said guide 

surface is such as to maintain a constant pitch angle of said. disk as said disk 

is transported. 

. 28. A device as bi claim 27, wheroin said guide surface engages an 

edge portion of said recorded surface on which no data is recorded. 

29. A device as .in clalm 26, further comprising:· 

a resUient element with a surface on said one of said ftrat and second 

disk guldc.s; 

said uq1ng surface. is a portion of said surf•ce of said resilient 
clement. · 

. 30. A device as in claim 29, wherein an orientation of said guide 

surface is such as to maintain a comtant pitch anile of said disk as said disk 

ts tramport.cd. 

31, A device aa in claim 30, wherein said guide surface engages an. · 

edge portion of said recorded surface on which no data is recorded. 
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