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DISK TRANSl'ERRlNG DEVICE 

BAcKGROUND OF THE INVENTION 

1,.ho present invention relates 1o disk transfer devices ·tbat tranafcr a 

• disk' lnaerted ftom a disk .Insertion opening. to a playback position using a belt 

that enaaaes the diSk edae. 

Japanese utility model laid-open publication no. 60-106250, Japanese 

laid-open _publication no. 2· 7263, have proposed disk transfer devices that 

transfer a disk to a playback position revolving a belt that. engages with a 

disk edge. In thoso devices, a pair of belts, separated by a distance that allows 

each to engage an opposite. portion of the edge,. of Q disk, revolve around 

pulleys rotatina near an lnsertion opening. A disk inserted through ·the disk 

fnserdon opening, once it engages the belts, f s supported between the belts 

and moved by the revolving belts in a.dircotion in the plane of the disk's . . . 

surface. In tho flrst of the above devices,· the belts are .urged toward each . . . 

other by a spring so that ~ disk inserted through the disk insertion opening 

Is securely .supported. In the latter device, the· pair of belts .is always kept 

apart by a spring. When a disk is inserted through the disk insertion opeiling, 

a plunger forces tho 'bolts topther to support the disk. 
. . 

In both clMcea. each of tho pair of bolts rotates around an axis of a 

pulley positioned toward the ~ insertion opening. In order 1o ·support and 
. . 

transfer the disk to tho playback position, it was neoessary to insert th.e disk 
. . 

deep into the disk insertion opening until it was supported between inward­

facjng portion 'of the belt.. Of course, when a disk is ejeotcd; it is. not 
. . . 

possible to project the: disk very far out of tho diak insertion opening because 

it must remain supported between the· inward-facing portions of the belts 
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which ls to the rear of the front edges o~ the pulleys that support the beits. · 

This made it difflcult to insert and remove disks. Especially in the· case of 

removins disks. the user had to hold both tho top and bottom surfaces of the 

di8k. thus contaminating the recordi:ns surface of the disk. 

OBJECT Al.W SUMMARY OF THE INVEI\7TION 

It ia an object of the present invention is to overcome the drawbaoks 

of the prior art. 

It is another obj~t of the present invention to provide a· disk 

ttaniferdng device that transfers a · disk inserted through a disk insertion . 

opening to a playback position within a device. 

. It is yet another object of the present invention to provide a disk 

transfer device in which the disk is ejected to a position in which it.s spindle 

hole is accessible to a user for grasping.· · 

It is yet another ~bject· of the present invention to provide a disk 

transfer device that uses an. edge drive to transfer the disk and in .which the 

disk is ejected to a position in which it& spindle hole is accessible tO a user . 

for grasping. . 

It is yet another object of 1he present invention tQ provide a disk 

transfer devices in which tho disk is. can be inserted through an insertion 
aperture and onpged by a disk transfer mecbilniam. without having to insert 

the disk deeply into the aperture. 

Briefly, a compact disk player/chaqer for compact disks :fits within 

· the standard half-height disk drive form :factor for computer peripherals. A 

disk, is inserted throush an aperture and supported. at opposite oontaot points .. 

on its edge, between laterally movable left and right-side disk guides. The 

..... 
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disk's left aide_contaots a belt revolved on the left-side disk guide. Tue di&k's 

right siclo contacts a fixc:1d wall on the dght·side disk guide. The belt slides 
. . 

along a rlpd wall that prevents bowing from pressure exerted by the disk's 

edge. Thus, the rl&ht·side disk guide presents a flat movable wall that rolls 
. . 

the disk Into tho disk player along the fixed wall. The left and right-side disk 

guides move laterally to accommodate the disk as lt is inserted. The spacina 

between the dlsk auides, once the di• is fully supported between the disk 

guides, is detected by a controller to determine when a disk has been inserted. 

When ·a disk is ejected, the belt is driven lintil the disk spindle hole is moved .. 
beyond the aperture. This is possible because the lcft·side and right-side disk 

guides movo together to force the disk out through the aperture. When a. disk 

is inserted in the _opposite dJrectlon, the disk guides arc close enough together 

to enpae tho disk before it has to be inserted deeply. As the disk is inserted, 

the auides separate to accommodate the disk. · 

Accordin& to an embodiment of the present invention, there ia 

provided, a disk transfer devleo. comprlslns: a chassis, two edgo supports on 

the chassis. each with a surface, a disk supported between the surfaces by 

urging ·the edge supports together until their ~s engage opposite points 

on an edae of the disk and the disk havina a spindle hole at a center thereof, 

the edae supports having means for movma the disk b"etwe~. a first position 

and an ond poSition in which the·· disk •• supported . between ends of the 

surfaces, the. means for moving being effective to move the disk in a first 

direction along the edge supports, while the disk is supported between the 

s-,irfaoet, until the disk ls ·at the end polition, means for causing the ed1e 

supports to move together such that the disk is moved further in the first 

direction, beyond tho ·~d position, toward· and eject position fixed relative to 

tho chassis. 

' 
;- -. 
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According to ·another embodiment of the present invention, there is 

J)rovided. a disk transfer dcviee, · comprisina: a chassis, first and second 

supports havins first ends toward a first position of the chassis and- second 

ends toward an ejc~ position of the chassis, 1he first support having a· first 

surface, the· second support havin1 a second surface, a disk, having a 
. . 

diameter, the first and second supports bolna positioned such that the disk ls 

sui>Portcd between the :first and second surfaces by en;aging the first and 

second surfaces with an edge of the disk, at l~ut one of the first and second . 

supports being movable relative to the chassis betwee.n a first position in 
. . 

which the first .surface is separated from the second srirfacc by a f1rst cllStance . . . 

.substantially less than a diameter of the disk and a second position in whioh 

the first surface is separated from the second surface by a second ·distance 

aubatantially equal to a diametm ·or the disk, the at least one of the first and 

sec~nd supports beina urged relative to the chassis such that the first and 

~ond surfaces are uraed.towar~ each other and kept apart a. distance equal 

to tho diamotor by the disk· supported 1hcrebctween and drive means for 

· moving the disk along the ~st and second supports toward the second ends 

until the disk is moved far enough to cause the first and second supports to 
. . 

move toward each other by virtue of the fact that· the disk has moved to a . 

point where no two di~etrlcally opposed points on the disk .edge lie between 

tile first and second surfaces. 

According to still another embodiment of the present ~vention; there 
- . 

fs provided, a disk transfer "device, comprising: a chassis, first and second 

longitudinal driva elements attached to tho chassis, the fust and second dtive 

elements having fust and seoond loJ18itudinal surfaces, each having ·a .long 

dimension nmniq P.BrAllel to that of tho othet1 at least one of the first and.: 

second . drive elements boina movably attached to the chassis so that a . . 

.:.· ... 

··--------·­-----· ··------· 
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separation distance ~etween the first and s~cond surfaces can be changed, the 

first and second drive elements being arranged such that a ~sk can be 

supported between. the first and second surfaces when the first and second 

surfaces are separated a distange equal to a diameter of the disk, at least the 

flrst surface being movable relative to the first ·drive element such that the 

disk, wht?l supported between the first and second surfaces, is moved along 

the Ions dimensions, a motor. drivingly connectlsd to the at least the first 

surface and a controller programmed to control the motor t.o· cause the motor 

to stop ol\ly after the first and second surfaces arc separated by a distance a 

first specified distance less than a. diameter of the disk, whereby a center of 
. . 

the disk is moved along the long dimension to an eject position lying beyond 

ends of the surfaces. 

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

inv~ntion will bccqme apparent from the following description read In 
coqjunction with the accompanying drawings, in which like reference 

numerals do&J.anato the same· oiem•. 

BRIEi' DESCRIPTION OF THE DRAWINGS 

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

BQCC>rding to an embodiment of the present invention. 

Fig. 2 ia an exploded viow of mechanisms attached to a loading 

chassis accm1lin,g to ~ embodiment · ot the present invention. 
. ' 

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

embodiment· ot the present lnvent!on. 
Fla. 4 Is an exploded vlew of a flxed disk guldo according -to an_ 

embodiment of the present invention. 

.;- ... 
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Fig. Sis a schematic side-view of a drive-side disk guide according 

to an embodiment of the present invention. 

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

to ~ embodiment of the present invention. 

Fla. ·7 ls an exploded view of the configuration of an open/close 

mechanism for loading plates according to an embodiment of the present 

invention. 

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

Fla. 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. 

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

mechanism. 

Fi&. 12 ls an exploded view of a disk lock mechanism accordina to an 

enibodlment of the prcaent. invention. 
Fii. 13 is a top-view of disk transfer mechanism after a disk_ lies been 

~rted accordiq to an embodiment of the present inventl~n. 

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

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

Fia. 1 s ls a top-view indicating pulao train start posidon Pl, disk 

pl&y~k position P2, · and disk stock posltlon P3 of the disk transfer 

mechanism. 
Pig. 16 is a top-view of the disk transfer meohanitm1 in a stand-by 

state. 
Fia. t 7 is a top-yicw of 1he disk. transfer mechanism during vertical _ 

movement of the st.Pcker. . 

...... ~····--··· ... ·- .·.·-· .... 
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Fla. 18 is a top-view of the disk transfor mechanism in disk eject 

position E4. 
. . 

Pia. 19 is a top-view of 1ho loading plate open/close mechanism 

during a disk·re~eivins state. 

Fi1. 20 is a tap-view of the loadJng plate open/close mechanism 

dud~ a disk transfer st.ate. 

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

slidlna plate in posi~lon· UP·l. 

Fia. 22 is a top-view of the loading pla1c open/close mec.haluim with 

sliding plate 75 in position UP·2. 

Fig. 23 is a to~view of the loadhla plate open/close mechanism with· 

t.he loading plates. in' an open position POS.3. 

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

in position DOWN·2. 
. . . 

Fig. 2!i is a top·viow of the damp~ Ioele mechailism at a point where 

·tho sliding phi.to in a position DOWN-1. 

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

tho sliding plate In a position. UP-1. 

Pis~ 27 is a top-view of the damper lo~ mechanism. with sliding ·plate 

75 in position· UP-2. 

Fig. 28 ls a tap-view of the optical mechanism vertical tranafer 

mechanism with sliding plate in positi0n DOWN-~. 

Fig. ~9 is a side-view of the optical mechanism vertical transfer 

mechanism with 11idin1 plate in position· DOWN-2. 

. Pis. 30 is a top-view of the optical mechanism vertical transfer 
. . 

mechanism with sliding plate 75 in position DOWN·l. 
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· Fig. 31 ia a side-view of the oP11ca1 mechanism vertical transfer 

mechanism with sliding plate 75 in position DOWN·l. 

Fig. 32 is a top•view of the; optical meohanism vertical transfer 

mechanism with slldina plate· 7S In position UP-1. 

Pis. · 33 is a side-view of t)lc optical ·mechanism vertical transfu 

meehenism with sliding plate 75 in position UP-1.· 

Fig. 34 is a top-view of the optical mechanism vertical transfer 

~ech~sm with sllcilna plate 7S in position UP-2. 

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

mechanism with sliding. plate 75 in pQsition UP-2. 

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

receiving state. 

Fig. 37 is a sehematic side-view of the clamper support mechanism in 

the disk receiving state. 

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

transfer state. 
Fig. 39 is a schomric side-view of the olamper support mechanism 

1010 in the disk transfer state. 

Fig. 40 is a top•view of~ clamper snpport mechanisni when optical 

mechanism in the up position. 

Fig. 41 is . a schematic side-view dtawlna of clamper ·support 

mccbani1J11 when o~cal mechanlsin in the up position. 

Fig. 42 is a top-view of the clamper support mechanism In the stand;. 

by state. 

Pig. 43 ia a schematic side-view of the clamper support mech&nism in 

the stand~by state. 

C:.,· •• 

iliif iii1ii if~iF . . . 
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Fig. 44 is a lehematio side-view of the clamper support mechanism 
. . 

during vertical transfer of the stocker. 

Pia. 4S ii a top·viow of tho clislc look mechanism with sliding plate 75 

h\ position DOWN-1. 

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

sliding plate 75 in position DOWN-1. 

Fig. 47 is a top-view of the di*:-lock mechan!sm with sliding plate 7S 

in po~tio~ DOWN~2 . 

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

sliding plate 75 In position DOWN•2. 

Fig. 49 is a top·view of the disk-lock mechanlsm vi.1th sliding plate 7S 

in position UP· 1. 

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

slidins plate 75 in position UP· 1. 

Fig. SJ is a.top-view of the disk-lock ~echanism with sliding plate 75 

in position UP-2. 

Fig. !i2 Is· a sc~tio side-view of the disk·lock mechanism with 

. sliding p~ate 7S Jn position UP-2. 

Fig. 53 is a top·viow of the disk Insertion· error prevent!On mechanism 

during the disk~receivin1 state. · · 

Fia. 54.ls a schematic sld~·vlew of the disk insertion error prevention 

mechanism during the disk-receiving state. 

FiS. SS is a top-view of the disk insertion error preventing mechanism 

whtle the loading plates are opening. 

Fig. S6 is a schematic side-view of the disk insertion error preventing 

mcohanism while tho l~adlng plates are opening. 

. ..... -------------------
' 
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Fig. 57 is a schematic sid~view o_f tho disk insertion error preventing 

mechanism in ~ eject state~ 

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

that operate in co~unction with loading plates 81L, 81R. 

Fig. S9 is a timing chart showing the states of the other mechanisms 
that operate ln coqfunction with sliding plate 75. 

Fla. 60 is a block diagram ot a drive control circuit. 

Fis. 61 is a flowchart of the ma.In routine of system controller. 

Fig. 62 is a flowchart of JOB LOAD. 

Pig. 63 ia a flowchart of JOB EJBCT. 

Fig. 64 is a flowchart of JOB BJBCT. 

Pig. 65 is a flowchart of JOB EJECT •. 

Fia. 66 is a tlow~ of JOB EJECT. 

Pig. 67 is a flowchart of JOB EJECT. 

Fig. 68 is a flowchart of JOB EJECT. 

Fig. 69 is a flowchart of JOB BJBCT. 

Fla. 70 is a flowclwt of JOB STOCK. 

Fia •. 71 Is a flowchart of JOB STOCK. 

Fia. 72 is a si~vi~w of the drive-side disk guide. 

Fia. 73 is a flowchart of an al'temative version- of .JOB BJBCT. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In. a preferred embodhnent of the invention, four CD-ROMa are stored 

w!thln a main chassis· which also houses a CD-ROM changer for selective 

playback of the stored cli$ks •. Tho ~tire device conforms to standard 

---------------------
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dimensions for. computer peripherals with a. S-1/4 inch half-height form 

factor.· 

Referrlna to·: Pia. 1, a housing 1000 of a disk player confurms to 
standard dimensions for computer peripherals havina a 5 .. 114 ~nch halfM_belght 

form factor. ·Hou1ing 1000 has outer dimensions, 41.S mm height x 146 mm 

width x 209 mm depth. The disk player· includes a disk changer that stores . 
r 

four Cd• for selective plqback. H~uslng 1000 ls generally box-shaped with 

four sides, a lowtJ' panel, and a 10p cover 3. A loading chaSsis 80 is attached 

to integral mowitina brackets of two sides of main chassis 90 bet~een top 

cover 3 and the lower panel of main chassis 90. Top cover 3· may be omitted 

when tho. disk player is mounted on a. front panel of a computer (not shown 

in the drawings). 

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

chassis 90. Front panel 1 has an insertion ~perture · tA for receiving and 

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

ends. The shape of insertiOn. aperture IA insures that only the edaes of diska · 

contact front panel 1 when disks are inserted and removed~ Therefore, 

rocc.lrding surfaces of disks are. prevented from ·contacting front panel 1 •. 

eliminating a potential cause of d~ge to "disks during ·insertion and 

removal. 

R.eferrbll to Figs. 2·4, a disk transfer mechanism 1001 includes a 
driva-sido disk guido 1002, slidably ~ted on a lower side. of loading 

chassis 10 on a left side of housing 1000. A fixed-side disk guide 1003 is . 

· slidably mounted on the: lowez side of loadint chassis 80 toward a right side:· 

·of housing 1000. L-~ed.loadhlg plates 81L and SIR hang on support pins. 

17A and 178 attached· to their upper surfaces, ~pectively. Support p~s 17 A._. 

and 17B pass through r.eap~vc. transverse guide grooves BOA arid SOB in 

~ ... 
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loadina chassis 80. ~gs 21A and 21B, at ends of support pins· 11A and 

17B, respectively• prevent support pins 17 A. and 17B from slipping out of 
guide grooves BOA and BOB.- Fixed and drive-side disk pides 1003 and 1002 
attach to L-shaped. loading plates 81R. and 81L, respectively, thereby 
permitting fixed and drive-sido disk guides 1003 and 1002, 111ove transversely 
on the bottom of loading chassis 80. 

Guide rollers 19A and 19B, rotatably mounted on upper surfaces. of 
loadiiti plates 81L and 81~ travel in guide grooves 80A, SOB in load.ins 
chassis 80. Gulde rollers 19A, 19B fit closely within aulde grooves SOA, 

· 80B. Thus, guide rollers 19A and 19B insure accurate alignment of loading 
plates- BIL and BIR throughout their respective ranges of movemmit. Support . . . 

pins 17A are shorter than support pins 178 so that loading plate ·atR is 
guided at a position· closer to loading chassis 80 than loacling plate BIL, 

· permitting loadin1 pl~tea 8 lL and 81 R to overlap. 
. . 

Respective opposing sid~ ofloading plates 81L and 81R have integral 

racks BlOL and 810R. A pinibn gear 8S, which rotates on the bottom surface 
of loading ohUsis S01 engases- with. racks 810L and 810R. When loading 
plate SIL mo~es laterln)', pinion gear 85 ~tatos. in a direction that forces 
loading plate 81R t.o move an equal distance in the opposite direction of 
loadiq plate BIL. A spring 127 strung between a ring 21B· on an .upper 
portion ot support pm 178 of loadin& plate BIL ~d pin 21 C on an upper 
surface of loading chassis 80; uraes loading plates 81L ancl B~R toward each 
other. 

A bent portion of loading plato 81L forms an integral shutter piece 
811 In loading plate BIL toward the front of housing 1000. Shutter piece 811 
interrupts a light beam aenerat.ed, mct detect~ by an optical sensor 236 on 
the ·front end of loading chassis 80. Disks are supported between f1xed and 

:,,- .. 
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drive-side disk guides 1003 m>.d. 1002. Thus, the mutual spacing of fixed and 

drivc-sida disk guides 1003 and 1002 indicates whether there is a disk 

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

~am is broken when a disk is s.upported .between timin~ and friction belts 

14 and 12. R.eferrlna also to Ff.a •. 65, a signal IN. which i~ output by optical 

sensor 236, goes high (H) when a 120mm diak ls inserted separating between 

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

range 114mm - 122ipm. Thus, s:lanal m indicates the presence of a disk. 
- . 

Referring to Figs. 3 and s. drive-side disk guide L002 includes an 

upper disk pde 9 of i resin having ·a low friction coefficient such as 

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

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

of housing 1000. A sloped swfacc 9A, with a slope of 45 degrees. runs· . . 
longitudinally on a lower surface -of upper c:li8k guide 9. ~ projection 9B, on 

a bottom end of sloped surface 9A. enaaaes the upp~r surface of the disk 
. . 

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

slopes at a 45~degree angle.in a direction opposite that of sloped surface 9A. 

A projection lOB on an upper end of sloped surface lOA engages a lower 

surface of the disk edge. A aap of 1.3 mm .width (Hl), between. projection 

9B and proj~on 1 OB, is slightly wider than the thlckne$S of a disk ( 1.2 

mm) so that the disk ~dael -Js aulded precisely. 

Referrina to Pia. 3. a timina puliey ·15 rotates on a shaft 16_ on a 

forward end of upper disk iuide 9. Shitft 16 projects through au; lower 

surface or upper <tisk guide 9. Another shaft 6 projects upwardly ·from the 

upper BUrface of lower disk plde 10 ·at its r~ end. Another timing pulley_ 

7 rotates mi aha.ft 6. A timing belt 14 is stretched between timing pulleys lS 

--· ··---- ·-- --- --··· -- .. ·-· ...... ··-····-----· --- -----. 
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and 7. to fonri a loop_ with a long axis of the loop being parallel to a direction 

of transport of diak D. An inside surface of timina belt 14 haS teeth or 

serrations. Outside· surfaocs of timing pulleys IS and 7, adjacent 

corresponding portions of the inside surface oftimina belt 14, also have teeth 

or serrations to engage the teeth or serrations of timing belt 14. thereby 

preventing slippage of timing belt 14 with respect to timing pulleys 1 S and 

7. 

_Friction belt 12. which engages with the right-side edge of the disk 

perimeter; is fixed to loading plate 8 lR so that the force of disk D tends to 

force flexible tlmlns. belt 14 to one side. This would tend to cause disk D to 

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

distance is determined based on the displacement of timing· pulley lS, flexure 

in bolt 12 can lead to errors.· 
Refetting momentarily to Fig. 72, lower disk guide la has a regulatina 

wall 100 that s1i~ against tooth surface 14B of timing belt 1.4. This 
. . 

prevents timina belt 14 from··ncxing inward when diBk Dis supported by il. 

A . metal plate 8 1·a disposed between disk guide 9 and. disk guide 10 in to . 
reinforce disk guides 9 and 10, which. are formed from re.sin. Disk protection ··. . . 

. sheets 23 are attacho4 to the top and bottmn surfaces of the re8r side of disk 

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

are close to disk guides 9, 10. 

Refeirfna now to Fig. 7. a loading plate openlctoso mechanism l 004, 

includes a motor 250 fixedly attach~ to main chassis 90 on a bracket 180. 

A worm gear 253 Japress-fttted to.a rotating shaft of drive motor 2SO~·A gear 

member 63 rotates on shaft 91 attached to main ohassis 90. Oear 63A on ·a 

lower portion of gear ~ember 63, engages worm gear 253. Plate 86A is fixed ... 

to a shaft 88 which fits In a center hole 91A of shaft 91, allowing pl•te· 86A 

~ .. 
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to .sw.lng freely. A gear 82B rotates on a shaft hingeably interconnecting 

pla10s 86A and 86B. Timing pulley 15 rotates on shaft 16 protruding from a 

distal ond of plate 86B. An intermediate sear 82C, rotatina at a riliddlc of -· 

plate 86A, meshes with both aear 63~ on an upper portion of aear member 

63, and pat 82B, thereby transmitting rotation of the shaft of motor 250 to 

sear 82B. Rotation of aear 82B is ~er transmitted to timing pulley l S by 

a gear 82A that rotates on a middlo of plate 86B. Gear 82A meshes With aear 
. . . . 

82B ~d a gear 15B on a lower portion of timing pulley 15. 

Referring .momentarily to Figs. 19-23, plates 86A, 86B pivot 
responsively the poSition of timing pulley 15 as timing pulley 15 moves 

transveraely with drivo-sido disk aulde 1002. Thus. the rotation of motor 250 

is transmitted to timirig pulley IS by an ·extensible transmission without 

moving motor 2so. With such an extensible transinission, there: is no; need for 

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

transmission instead of a. movable motor and transmission. the mass and 

weiaht of_ tho drive mechanism travellina with loading plate 81L is 
:mJnllnized, maldna lt possible to use a weakei sprhtg '127 to urge loacJinS 

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

and more responsive. In addition. the prcsS\llC ·load on timin'g belt 14 and 

:friction belt 12- is reduced. 

Optical semor 232 Is auached to .a bend 1n a bracket 180A attached 

to bracket 180. ~ shutter wheel 63B on the uppet portlon of par member 63 

periodically interrupts a li,gh1 beam detected by optical sensor 232 as 1ear 

member 63 r~mwa. C>ptical ~or 232 sen"crates a lo~ing pulse sip.al, signal 

L. PULSB. BecaU&c bowina of the timlna belt 14 is 'prevented as discussed 

above, rotation of shutter wheel 638 i&: correlated in a predetermined way 

with movement of disk D. Therefore, signal ·L • PULSE can serve as ll1l 

.:i- •• 
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indication of disk movement. Duti.111 diak transfer, .ono pulse in signal 

L ~-PULSE indicates a movement of O.S mm or"the df$k in the _present 

embodiment. The same signal L . POLS B also· indicates the distance moved 

by loading plate 811 during an operation that' is described below. "In this 

operation, one pulse indicates that loading plate 811 has moved 0.314 mm. 

Referring, now to Figs. 4 and 6, a fixed-side disk guide 1003 supports 

friction belt 12. As in drive-side disk guide 10021 ·axed-side disk guide 1003 

has a disk guide 11 of a resin material ha~g a low friction coefficient. A 

guide p~pve 11' is formed longitudinally on disk guide 11 to guide: the disk 

edge opposite drlve .. side disk aulde 1002. Guide groove 11 t includes sloping 

surfaces llA, UB, and a square U-shaped groove 11 C that form a channel 

shape with a tapered entry. 

Re_forrina. now also to Fig. 8,. a tapered disk guide 1_ 1 B is mounted 

toward a frqnt end of fixed-side disk guide 1003. A gap H2 of groove 1 lC 

is 1.5 mm wide, slightly wider than the width of gutde aroove 9• {Hl). This 

gap width allows 1he disk edge ·to be auided precisely without· binding. 

Friction belt 12 is fixed to_ a flat wall l lD of a belt fixing piece 1 lF at the 

blind end of groove 11 C. Friction belt 12 runs ~ length of t1xed-sicio disk . . . 

. auide 1003 except for the front portion over which disk guide 11B extends. 
Friction. belt 12 has a hlah ittctlon coetliclent to prevent ~e rim of the· disk 

from slipping. Ends 12A of friction belt 12 are wrapped- around belt fixing 

piece 1 lF and hold in place· by a reinforcement plate 13. Reinforcement plate 

13 also supJ)orts flat wall 1 lD to prevent it from bowing due to the force 

applied by the disk running along· friction belt 12. 

RefertJO& now to Pia. 13, when no disk is supported between drive- . 
. . 

Bide and fixed .. siclo disk guide 1002 and 1003. tho force of spring 127 pulls 

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

~- .. 
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arooves BOA and SOB, respectively. This places disk transfer mechanism 

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

loading plates SIL and 81R, attached· to support pins 17A and 17B, 

respectively, are located· at specified positions. The . specified positions are 

sui:h that the distance W1 ·between timing belt 14 and fricti~n belt 12, which 

are supported by loading plates 81L and BIR, is 112mm, which is narrower 

than a disk With a diameter of 120mm. Jn disk transfer mechanism 100l1 the 

posltlon to which the disk_ can be transferred in the ej~t direction is 
-

d~inq_d by 1his minimum distance. The narrower the minimum distance, 

the further out the disk can be ejected ~m the disk insertion opening.­

However, if the minimum dist.ance is made too narrow than necessary, disk 

insertion requires excessive force to . be appli~d so that diSk insertion is 

dJfftcUlt or at least imparta an unnatural feel to the user. Referring to Fig. 18, 
. . . 

this embodiment sets minimum distance Wl to 1 llmm, · which is precisely 

what ia required to cause disk D to_ move far enough out that spindle hole Ds 
. . 

·or dilk D projects beyond front plato l. ~is allows the user to grasp disk D 

by placin1 a fmser _in the ~e bole Ds and the thumb at edge De of disk 

D. 
When disk D ls Inserted into the device via disk insenlon openfna la,· 

edge Do of the disk first engages with pulley wrap portion 1 ~C of tiniing belt 

14 and guide ll:E. As d.cribed above. guido llB is of I resin material 

havins a low friction coefficient! Thus, dJsk edge De slides agains~ "it when 

the disk D is inserted, providing -for SJ!lOOtb movement. The presence of 

auide 1 lB prevents ftlction with tlmins belt 14 when a disk is insertedt thus 

preventing damap to the thni111 bolt 14. When a disk is at the insertl~n 

pos1t1011, loading platos 8 lL, 8 lR are forced apart against die force of spring 

:,l •• 

. - ··-·--·------ -- -- ----------- ---------- ~ 
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. 127. Referring to FJg. 14, when disk D reaches the position hidfoated by PO, 

a distance W2 between the belts is ·l 14mm, disk loading is begun.· 

To pull disk ~ inside the device. disk transfer mechanism 1001 moves 

timins belt 14 counterclockwise. However, unless disk .D is inserted a 

sufficient distance, disk odae De will slip and disk D will not be drawn in. 

·This would require the user to push the disk in. In general, the user will 

insert disk D Into the . device by supporting disk spindle hole Ds and disk 

edge De with the forefmger and the thumb of the right hand. The right hand 

holdina disk D naturally tends to tum clockwise as the forefinger releases 

disk D and tho thumb follows the left side edge De ·or disk De. into· the disk 

player~ pusb4ig gently with the thumb. Once disk transfer mechanism 1001 

beams acdve transport. the sensat10n felt by a right handed u~er is quite. 

natural as the disk is pulled away trom tho thwnb, because the disk D rotates 

in a clockwise direction as it Is transported in. 

Onge disk transfer mechanism 1001 has moved disk D sufficiently 

inside to support disk D between timing _belt 14 and friction belt 121 disk D 

is thereafter ~liably move4 wi1hin the device of the invention Independently 

of tho user. can bo ttinsferred in a stable manner. Referring to Pia. ts, by 

driving dmtna belt 14 in a counter-clock.wise direction, cli8k D is moviJd to 

a stoek poaition (P3).in stocker 1011 after passing a playback positf_on (P2). 

Referring to Fig. 18, by drivina timing belt 14 clockwiso, disk transfer 

mechanism 1001 brings disk D from stock_ position (P3), past the playbaok_ 

position (P2), to an eject position (P4) at which disk D can be removed. by 

the user. As the. eject position (P4) is approached, disk transfer mechanism 

1001 is not halted until spindle hole Ds of the clls)c is beyond front pane11, 

allowln1 iho user to insert a foref~gcr into spindle bole Ds to remove disk. 
D. At the eject position, (P4) the distance Wl between belt 14 and belt 12 is 

. . 

.:.· -· 
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the same distance (l 12mm) a.s the disk receiving state described above. That 

is, timing belt 12 and friction bolt 14 move _1oaether as the center ·of disk D 

is moved beyond 'the point at the end of timiua belt 12 where timing belt 12 
. . 

begins to wrap· around timina pulley 1 S. 

Loading Plate Optming/Closlng Mechanism 

Referring again to Pia. 71 drive mqtor 250 of loading plate 

opening!Qlosing mechanism 1004 is also used to drive timing pulley 15. 

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

slidably COillleotcd to chassis 90, so that it om move to the left and right of 

main chassis 901 .auidcd on pins 135 ~in groovea 90H in thO front of 

main chassis 90. A bend 134B on the right mi:d of rack release plate 134, is 

engaaeable with a· bend 75! in a sliding plate 75 (described 1at~r). A T· 

shaped rack release lever 130 rotates on. a shaft 133 projecting from an upper 

surface of a motor bracket 180. A spring· 138 uraos·rack release lever 140 in 

a clockwise direction. An ~- 13~B of lever 130 passes through an opening 

87C in a rack member 87 to insert in a aroove 134A. of plate 134. Lever 130 

rotates counterclockwise in :response to a movemen1 o~ plate 134 the tight of 

tho dovico. 

· Projections 87A, on tho lovier end of ragk member 87, Insert intc:i a 

hole (hidd~ in thB drawing) in niain c;hassis 90 such that rack member 87 is 

permitted to ·jilt about Its lower end. A. rack. 87D on the upper end of rack 

member 87 la qageable with a par lSC.(see Fig. 23), in timing pulley 15 

~two other aears lSA and lSB formed in timing pulley lS. A bend 

· 87B projecting from rack member 87 is pivotably connected to arm 130A of. 

lever 130 by a plate 131 and sping 132 connected in :aeries between bend 

--- ----------· .. -- ---- --·· ------
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87B and arm llOA. When lever 130 rotates in a counter-clockwise directi0n, 

rack member 87 tilts toward· the rear of the device causing rack 87D to 

approach and engage gear lSC. 

Referring momentarily to Fig. S9, loading plate opening/closing 

mechanism ·JOOS, rack member 87 are controlled so that rack 870 engages 

(ON) and disenpges (OFF) gear ISC in response to the position of sliding 

plate 75 (to be described later). That. ls. rack member 87 is controiled aa a 

.fUnction of the position of sliding plate 75. and engages timing. pl:liJey IS 
.. 

only when slidlna plate 7S reaches a position intermediate between position 

UP-1 and position UP~2 as .shown in fig. 59. 

Referring now also to Figs. 19 • 221 u sliding plate 7S moves from 

position DOWN-2 and position UP-1, bend 75E of plate 75 approaches, but 

does not yet engage bend 134B of plate 134. Therefore, during this· time, the 

pressure from spring 138 keeps plate 134 positioned to the left of chassis 90, 

held th= b)' lever °130. Thu~ plate 134 rests In position with pins 13S 

restlns at the left-most ~·of auide grooves 90H. With plate 134 in thls 

position, raek membm 87 i.s disengaged· from gear 1 SC because, rack release 

plate 130 is rotated to its clockwise position so that it pushes rack meinber 

17 away from sear 15C via plate 13l and spring 132-. Once.sliding plate 7S 

moves beyond position UP· 1 to position UP-2, bend 7SE engages bend 1348, 

movini and plate 134 to .the right. of the device. This pushes arm 130B, 

rotating rack release plate 130 counter-clookwise in opposition to the force 

of spring 138. pulling on plate 131 and spring 132 tilting rack member 87 to 

bring rack 870 toward, end into engagement with, gear .1 SC (See Fig. 22). 

Referring. to allo to Fig. 29, when slidinl pla1e 75 is in position UP .. 2 

and timing pulley 1 S is rotated, aear 1 SC, in engagement with raok 87D, .. 

moves along rack 870. movina timing gear 1 S to the left. This ~auses · ioading · 

-------- --· - ----------·-
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plates 81L, 81R. to move b~en an open position POS. 3 u shown in Fig. 

17, and disk re;eiving position POS. 1. shown in Pia. 13. 

The positions of loadina plates· SIL, SIR are detecte:d using the 

changes in the state of' signal m and by counting and cumulating··· pulse~ in 

signal t . PULSE. Ref~ to Fig. 58, open position POS. 3 is detected by . 

counting 1 o p~aea of signal L' . PULSE after signal lN changes to ''L" 

when loading plates 81L, 82R arc separated. Position POS. 2 corresponds to 

the separation distatlce . at which disk D ls supported and ls detected by 

countlng&l3 pulses ·of signal L. PULsn from the converged (receive) 

position of load_ing plates 8lL1 81R. Disk receiving position POS l is 

detected by counting 3 pulses of sianal L. PULSE once loading plates 81L, 

81R are closed signal m changes to "L". 

Optical Mechaf!ism · . 

R.efemsla to Fig. 9, an optical mechanism. 1006 includes a cha~ 301 

a turntable 102. an optical pickup 2, an optical pickup 1ransfer ·mechanism S3. 

Disk Dis mounted on tumtablc 102 and rotated.as optical playback of disk 

Dis performed. ln optical mechanism 1006, tumtable 102 Is affixed to a 

rotatlns shaft of maµi motor 3lA. Referring 1o Fig. 3 7, its. lower surface is 

affixed tO ga~ 31. Gear 37 fs connected to gear 36 of sub-inotor 338 via 

gear 35, which is rotatably supported on chassis 30. As a rosult, turntable 102 

is rotated by· motors 3'3A and 33B operating together. 
I 

Main motor 33A and auxiliary motor 33B are both employed to drive 

·turnt.able 102 durina playback and to·drive optical pickup 2 and tun1table 102 

durina accessina and start•up operations described further below. Two moto~. 

are used because their operationil combination provides certain benefi1s. 

.;.· .. 
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During disk playback, motor 33A and auxiliary motor 33B arc supplied with 

drive voltage at a ratio of approximately 7:3 so that auxUiary motor 33B acts 

as a load on main motor 33A. The load of auxiliary motor 338 eliminates 

. backlash between meshed aears lS·37, minimizing vibration ofturntable 102.· 

Advantageously, because auxiliary .motor 33B is partiBlly driven by main . . . 

motor 33A1 a bagk-emf generated auxiliary motor 3JB reduces .the total 

oumnt ftpw to the two motors. Therefore, tho load of auxiliary motor 33B 

is, 10 a first-ordet approximation, non-dissipatlvo. Further details of the mo1or 

drive c~ult can be found in the present applicant's Japanese Patent 

Application Serial Number 5 .. 34osio (filed December 28. 1994). 

. A centering spindle 101 projects from a top surface of turntable 102 

to aliiJD and center disk D with turntable 102. A magnet 105 is affixed inside 

centerina spindle 10 i. Magnet lOS attract a clamper 1009 to clamp disk D as 

described below. Guide rods 31, 38, which affixed to chassis 30, movably 

guide optical pickup 2 along a path inclined at angle of 25 degrees relative 

to· the ~nt end of main chassis 90. Optical pickup 2 is moved alona a radius 

of disk D by transter m.~cbanisnt · SJ which includes a feed motor 34. 

deceleration aears .Sl. S~. S4, and a rack SO. Optical se11S0rs 230A, 230B 

detect ro~on of a shutter 55; oonnectcd to gear· Sl •. This allo\\o-a the 

displacement of optical. pickup to be detected. 

· Support of ths optical· mechanism 

Referring to. ·Flgs. 9, and 24-27· lower dampers 41, fitted into 
·attac~~nt holes 308 on chassis· 30. vib~onBlly isolate chassis: 30 with 

·optical mocb.anlsm 1006, from ~ base 40. A respective sprln~ 42, betwe~. 

each lower damper 41 ind b&Se 4(), supports the weight of chassis 30. . - . - . 

·-··-·-·· ····- ··----- ·- .. ···-------· ------~-

This Sheet Has Been Replaced 

. JIHllll llllll·llll Iii 1111 



23 

Fasteners 43 insert through upper dampetS 44 on tha upper surface of damper 

41 passing through lower dampers 41 to connec~ to base 40. 

A damper lock mechanism 1007, selectively locks optical mech~ · 

1006 on chassis· 30 to ~ b• 40 trom which optical mechanism 1006 is 

othorwlsa vibrationally isolated. Damper look mechanism 1007 inclUdes a Y· 

shaped lock pla1e 64 with pins 64C projecting from its lower surface. Pins 

64C fit into guide grooves 40D on base 40, pennltting. lock plate 64 to move 

over a limited range and direction defined by guida grooves 400. A J-shaped 

lock plate 65 also has a pin 6SB, projecting from its lower surface, that fits · 

into a guide groove 40~ on b~ 40, permitting lock plate 6S ·to move_· alona 

a limited path detlned by guide groove 40B. Engagement tips 64A and 64B 

of lock plato 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 right 

side of chassis 30. Bnaaaement tip 65A of lock plate 6S passes through a 

hole 40C lo~ on_ a left side of baso 40. and inserts into hole 30C (not 

visible in Fig. 9 but visible in Flas. 24-27.}, which is similar to holes 30A 

and 30B. looated ·on a left side of chassis 30. Lock plates 64 and 65 are 

interconneoted by connecting plate 66, which. rotates on a shaft 67 projectbia 

upwardly from baso 40. A comp.ression spring 68 is insetted between. base 40 

and J.Ock plate 64, ur~ lock plate 64 toward the right .side of base ·40. 

Thus, lock plates 64 atid 65 move 1n· oppoaito directions against, and wjth, tho 

force of compieSSion spring 68. A notch 66A on an ~d of connecting plate 

66 passes thO. an opening 40F in base 40. A sliding . plate ·15 (described 

later) engages ~tch 66A to control the· ansuiar position of connecting plate 
. . . 
66. 

As visible in Fig 9, boloe 30A • 30C aro havo curved up~ and .lowet .. 

edges .. Also apparent from Fig. 9 is that engagement tips 64A, 64B and 65A_ 

-- ···- .------·-· ··- -·· ----·-· ·- ··-- ·-·---.----- --
' 
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are pointed with a portion at the base of each point that is larger than holes 

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

and lock p~e ~S pass: through holes 40A, 40B, and 40C and insert into holes 

30A. 30B, and 30C engaaement tips 64A, 64B, and 6SA are positioned 

slightly out of alianment wi~ holes 30~ .. JOC, the shape of boles JOA • 30C 

wi~ tend to force engagement tips 64A, 64B, 6SA to the center. In ·addition, 

by arranging for an upper horizontal edge of each hole 40A. 408, 40C to be 

vertically allaned with respect to a respective one of ensaaemont tips 64A. 

64B, and.6SA and a respective one of holes 30A, 30B, and 30C such that the 

tlat of the· base of each of ~gaaement tips 64A, 64B, and 6SA is pressed 

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

40C .base 40 is also firmly allped wi1h respect to chassis 30. Not only.: does 

this arrangement secure a positive wrtiaal position of the tips with iespect to 

chassis 30, beoause qfthe curved shape of the edge of the corresponding one 

of holes 30A - JOC, each tip is also horizontally aligned within the 

corresponding one of holes JOA - 30~. The horizontal alignment of 

engqement tips 64A, 64B, and 6SA setVes to hor~talJy align chassis 30 

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

the same as the wid~ of the base of the respective one of cligagemen1 tips· 

64A, 64B, and 6SA which insures they are precisely aligned in the holes 

40A, 40B, 40C. ··: 

Referrina l>:ow also to Fig. 66, .damper lock mechanism 1007 is loo~d 

and unlocked in response to the position of sliding plate 75. An edge 7SB" 

of slidina plate 75 ·is at a subitantial distance ftom .a notch 66A of ~onneotin1 

plate 66 when slidin1. plate 75 is between position DOWN·2 and position 

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

............. ····· ... - ... _ ... ~ 

. ·. 
. lock plates 64 and 6~ are urged toward the right side of housing 1000 by the 

-·-·-·--·-· -·-··· ------ ------ - ~-
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force of compnsssioJi spdna 68 forcing engagement tips 64A; 64B, and 6SA 

lntQ holes 30A • 30C of Qhassls 30. This causes optical mechanism 1006, on 

chassis 30, to be locked to base 40. When ·sliding. plate 7S is mo:ved from 

position UP-1 to position UP·2, edge .7SB0 engqes notch 66A turning 

connecting plate 66 counterclockwise against the force of compression spring 

68. Lock plate 64 is thereby moved toward the left side ot housing 1000, and 

lock plat.o 65 toward tho right side ofhousina 1000, causing engagement tips 

64A, 64B, and 6SA 'to disengage from holes 40A-40<;! of b~e 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. 

Lift Mechanism for Optical Mechanism 

Refming to Fig. 10, a lift mechanism 1008 for optical mechanism 
. . 

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

· playing back a disk D (•Fig. 41) and a down position Where the optical 

.mechanism is recessed below the disk when the disk D in the playback 

position (se~ Fig. 39~. Lift mechanism 1008 moves slldina plate 7S, which 

is slidably connected to main chassis 90, in left and riaht directions.; Sliding 

plate 75 Is guided in· its movement by slots 15H on the bottom of sliding 

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

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

is pres•-titted to rotatina shaft 2S lA of drive motor 251. Oelr member 184 
. ~ . 

is rotatably suPl'orted by shaft 92.· and a gear 184A on the upper portion of 

gear member 184 engages with worm gear 254. A gear 184B on the !owe~. 

portion of aear member 184 ~ves sears 11·74, .rotatably supported by 
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chassis 90. Gear 74A, on the lower surface of gear 74, engages with rack 7SF 

of the sliding plate ca.using sliding pla1e 75 to move horizontally. 

Base 40, which olaatieally supports optical mechanism 1006, is gulded1 

so that it can move up and down, by guide Bhafts 137A. 137B, affixed to 

chassis 90. Base 40 is supported on pins 4SA . and 45B, projecting 
. . 

hQrlzontally ftom base 40, and 47, projecting horizontally from a bend 7SC 

in sliding plate 1S. which ride hi guide gro~es 7SA', 1SB' (out into b~ds 

?SA and 7SB on sliding plate 75) and 48' in a st.eel guide plate 49· attached 

to base 4.0. 

Guide grooves 75A', 75B', and 48' have two plateaus and a ramp in 

their shapea S\\ch that when sliding plato 7s moves· horizontally from the left 

toward the right, base 40 init_ially stays in a lowered position until a certain 

point ·in the movement of sliding plate 7S where it begins to be iifted and 

then remains at an upper position for a ftirther interval of movement of 

~Heling plate 75. Guide plate 48 fs disposed toward basa 401o make ~seinbly 

eislei. 
R.efer.rina to. Figs. 28-35 the liftins of base 40 by sliding plate 75 is 

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

· described with reference to tho taiehia and lowetins of pins 45A and 4SB by 

way of guide grooves 75A' and 7se•. However,· the discussion also applies 

to pin 47 and guide groove 48' although auide lfOOVe 481 is lifted by pin 47 

ra1her than tho other way around as with pins 4SA and 4SB and guide 

sro0ves 75A, and 75B'. Pins 4,A and 4SB of base 40 are guJded by 

horizontal portions _01 of lower guide grooves 7SA' and 75B' during the 

movement of sliding plate 75 between position DOWN-2 (see Pig. :is, Fig. 

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

~chanism 1006, remains in th~ down position· (see Fig. 39), whei:o it is 

·. 
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recessed bolow disk Din the playbaek position. When sliding plate 75 moves 

between position DOWN-1 and position UP·l (see Fig. 32, J:lla.· 33), a 

sloping portion G2 of the guide groove guides pins 4SA and 4SB, and servos 

to move optical mec_hanism 1006 ·vertically. When the slidina plate ·moves 

between position UP-I and position UP-2 (Fig. 34, Fig. 35), horlZontal 

portion· 03 of the upper· guide groove guides pins 4SA and 4SB, and the 

optical mechanlsm remain in the up .position (Fig. 41) for disk playback, 

R.aferrina to Fla. 41. in the up position optical mechanism 1006 is at tho 
-

same hei&]lt as the lower surface of disk D in the playback position on the 

upper surface of turntable· 102. Thus, the disk does not havo to be lifted up 

as in a tray-type disk player. In order to detect the position of slidina 

plate 7S. a shutter member 58 is affixed to the upper surface of gear member 

184. Rotational displacement is detected by optical SCl180r 233 fixed on 

bracket 181. Optical sensor 233 generates a sliding plate motion pulse signal 

(P. PULSE). In this embodiment, P. PULSE is set so tl\at one pulse 

indicates approximately 0.23-lmm of motion by slfdina plate 75.- A shutter 

piece 750 is formed by a ~ncl. on sliding plate 75, and optical sensor 237 on 

chassis 9.0 detects the shutter piece 750 ls to indicate a reference point. 

Sensor 237 generates·· a sliding plate refer~ce- position. slanat (P . REF) .. 
Referring to Fig. 59, when .sliding plate 75 moves slightly upward from 

position DOWN-1, tho signal ehangos 'to "L" •. 

Thus the poaitiona of ·sliding plate 75 are detected by counting the 

n~ber ot pUlsos fn sipal P . PlJL SE after the change in state ~f sip 

P ~REF. Referring to Fig. 59, position DOWN-t is detected by 'moving 

slidlna plate 75 In the DOWN direction. until slpal P . REF changci 'to 11H11
, 

then counting three pulses in signal P . PUL SB. Position DOWN-2 la_. . . . 

detected in a similar fashl~, except that 2~ pulses are counted .. Position UP-1 

- ·----·- --·----------~ 
.... · 
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. is detected· by moVins sliding plate 75 fn the UP direction, changing signal 

P. REF to 11~11 then countina 27 pulses from sipal P. PULSE. Position 

UP-2 is dctcQted in a similar fashion, except that 45 pulses arc counted. 

: Clamper 

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

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

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

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

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

compressed urethane is adhesively attached to a disk engaaement surface of 

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

Clamper· Suppon M1chanlsm 

Referring to Figs. 2 and 36-44, a clamp _support 115 has a flange 

llSA top altd a shaft llSB which passes through an openJng 800 in loadillj 

chassis BO. Flanae I ISA tapers at its perime~cr. Shaft l 15B is insertably fixed 

to clamper ~e 100. A elampfna sheet of compressed urethane· is adhesive'y 

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

protect disk surf'acos from damage. Turntable 102 has a ·magnet l OS which 

is positioned tO attrac~ ferromagnetic plate 111. 

A clamper aupport mechanism 1010.bolds clamper 1009 slightly (0.3 

mm) above disk D when disk ·n is In the playback positlon. Respective pins 
. . 

78. 78. projecting ·upwardly ftom 'the upper surface of loading plates 81~ and .. 

81 R, pasa through aUfde aroove 800 of loadiq · chassis 80 and iniert into 

.:.· ... 
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guide grooves 77B and 778 of clamper holder 77L. 77R. Respective 

projections 77C, 77C. projecting downwardly .from clamper holders 77L, 

77R. pass through, and are auided by. respective guide grooves BOB, SOB of 

loadina chassis 80. Thus, clamper holders 77L, 77R arc free to move. left and 

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

respective supports 77A. 77A on respective ends which faco each other. 

Su~porta 77 A, 77 A ~ ~ped to clamp end support flange 11 SA of_clamper 

1009 ~ supports.77A, 77A are brought together. Support 77A has a V· 

shaped cmss section. A spring 128 urges clam.per holders 77L and 77R 

together to snugly embrace flange 11 SA. Flange 11 SA fits precisely in 

supports 77 A. 77 A in a definite position when supports 77 A, 77A are brought 

tosether. Thus. supports 77A. 77A ·hold flange l lSA at a precise vertical 

position keeping clamper 1009 at 0.3 mm above disk D. 

Clamper su~ort mechanism 1010 supports clamper 1009 _above disk 

D responsively :to movement ofloading plates 81L and 81R as follows. When 

loading plates BIL and 81R" are moved between a disk receiving position 
(shown in Pigs. 36 and 3?) and disk support pOsition hi whioh disk D ·is 

· supported between timing bel1 · 12 and friOtion belt -14 (Shown in Figs. 38, 39 

and 40. 41 ·Figs. 38.·39 and 40, 41 difter only in that position of the disk 

in the horlzontal dh'ection.). pins 78, 78, on loading plates BlL and 81R, 

travel in &uide grooves 77B, 77.B. of clamper holders . 77L, 77R without 
. ' 

affectlna clamper holders 77L and 77R. The force of spring 128 brings · 
. . 

clamper ·holders 77~, 77ll together causina supports . 77 At 77A to hold 

clamper 1009 0.3 nim above disk D when disk D ia. in the playback posltio.n. 

Referring now also to Fias. 42·43, optical mechanism 1006 is raised 

to the up position. Next, loading plates SIL and SIR are separated (an open __ 

position, shown Jn Figs. 42 and 43). In the open position. respective pins 78, 

--- - ------ ---- --- -- - ---- --
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78 on loading plates 81L and: 81R press against respective ends of guide 

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

. force of spring 128. This causes supports 77A, 77A to release flange 115A. 

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

D between turntable 102 and ~lamper 1009. Loading .plates 81 L and ·a 1 R are 

brought to the op~n position (POS.4) even after_diSk D has been iuoved to 

1he stock position so that the staokcr can be moved up and down. When this 
. . 

happens, since no disk D is present ori turntable 102 in the up position, 

clamper 1009 is attraCted to magnet 105, and rests on centering cone 101 of 

turntable 102, as shown in Pig. 44. · 

Referring to Pigs. 2 and SO, a shutter piece 77L' on clamper holder 

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

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

of shutter piece 77L'. Optical sensor 234 generates a loading plate outermost 

position detection stinal (OUTi which is at a high level H when suppOrts . . . 

77 A, 77A .are tlahtly hold toaether around flange 11 SA and at a low level (L) 

when supports 77 A. 77A ~o· moved. apart. 

StoclrR 

Referring to Fia. 11 ~ a stocker 1011 is generally dcfmcd by a top plate 
.. 

151, a base plate 154~ and a· stocker body 150. Stocker. plates 1S2A-152D are 

.insertably-afftxed in respective slits of stocker body 1.SO. Sheets 153~ of the 

non·woven cloth, the same used as a case Uni111 to protect flopj)y dJS.ks, · ~e 

adhesively bonded to top and bottom surfaces of stocker plates tS2A-1S:2D 
and top plate 151. Sheets 153 are folded. and wrapped around forward ends .. 

of stocker plates 1S2A·lS2D an~ top pl~te 151. Stocker !Oll removably 

11ii1i~filiff f. ·. 
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supports a total of four disks. (not shown in the drawing) at a pitch of 3 mm 

between top plato 1S1 arid stocker plate l S2D. A first stored disk is ~serted 

bctweDn top plate 1 S l and stocker plate 152A. A second stored disk is stored 

between stocker plates 1S2A and IS2B. A third stored disk is stored ~n 

stocker plates 1 S2B and l S2C. A fourth stored disk· is stored betwee11 stocker 

plate.s 1S2C and 1S2D. Sheets 153 provide cushioning and low frlctional 

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

betwee!l stocker plates l S2A .. D. The spacing between adjacent 9nes of 

stockez plates l ~2A-1 SD is slightly wider, but substantially· the same size as 

disk D~ Each of stocker plates 1S2A·D has a width, perpendicular to the pa.th 

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

smaller than the diaineter ~f disk .d. This insures that timing belt 14 and 

friction belt l 2 can engage opposite ed1es of disk d at all times moving into 

and out of the stacker 1011. 

A ~ 140, projectina upwardly from main chassis 90, is inletted tn 

a bearing lSOA to jUl.de sto~ker 1011 along a vertical path of movement. 

Nuts 164L, 164R ·(nut 164L is hidden in tho drawing) engage screws 167L, 

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

·from main chassis 90. Thus, rotation of sciews· 167L, 167R inoves· stocker 

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

stoc~er 1011, drives screws 167R, 167L. A motor 252, ~pported by.bracket 

182 on main ohassis 90, has a rotating shaft with ·a press-fitted worm gear 62. 

A par member 169, rot.atably supported by~ 170, has a gear 169A, on 

an upper portion thereof, that meshes with worm sear 62. A gear 1698 on a. 

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

screw 167L. Gear 167A me.shes wi~ a gear 168L. Geiu- 168L ~eshes_ with __ _ 

a gear 166 which in turn meshes .with a gear 168R. Gear 168R meshes With· 

·----- -----
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a sear 167A attached to SQ1'eW l 67R •. Clookwise rotation of screWs 167R and 

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

. l 67L raises stocker -1 Oil. 

A shutter member 173 rotates on a shaft projecting upwardly from 

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

that meshes with a gear 168A · coaxially co1U1ected to gear l 69L. Rotation of 

shutter member 173 is detected b)' optical sensors 238 and 239 and used to 

determ_!.ne the vertical movement and position of stocker 1011." A shutter 

piece l 73B projects from 8:11 edge of shutter n:iember 173 ~d slits S 1-S4 in 
shutter member 173 divide ~tter member 173 at 90 degree intervals. Shutter 

piece 173B and slits S1-S4 are detected by optical sensors 238 and 239, 

respectively,. on a disk lock base 1SS. 

Optical sensor 238 gonerates a stocker reference position signal 
. . . . 

. c·-s-. -1·a-11·), when; shutter· piece _l 73B interrupts a light beam generated and 

detected by op~ sensor 238. Signals. REF goes high.when stocket 1011 

ls brouatrt to a position abOve disk holding· position PpS(l). POS(l) of 

stookor 1011 eorresponds to an alignment of the disk·holding space between 

top plate 151 and stocker plate 1S2A with a· disk transfer position. 

Optical sensor 239 generates a stocker position slanal (S . POS). Bach 

time stocker 1011 passes one of positlom POS(l)-POS(4) .. the signal .aoes 
low (L), Thus, position POS(l) is detected by moving the stocker do\Vnward 

until signal S. PQS a~es low (L) after signal S. RBF goes high (H). The 

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

1011 further and counting ~ml. third, or fourth chang:es in signal S. POS., 
respectively. 

----- - -- -------~ 
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Disk Lock MBchanism 

Referring to Figs. 121 45 • 48, a disk lock mechanism .1013, prevents 
disks, held in stocker 1011, :&om moving out of stocker 1011. An ui>Per disk 

lock shaft 1S8 projects downwardly from a l~er surface of top cover 3. 
. . 

Upper disk lock shaft 1S8· passes through spindle holes of disks stored in 
stocker 1011. A lower end of upper disk lock shaft 1 SS extends to a position 
slishtl)! (0.8 mm) above an upper· surface of a disk D being transported into 
stocker 1011 as shown in Figs. 47 ·and 48. Upper disk lock shaft 1 SR prevents 
movement of the disl<s above the disk· D beb1g transported. Fias. 46 and 48 
show the stocker in position POS(l). Upper disk lock shaft 158 does ·not pass . 
through any of the disk spindle holes within stocker l 011. A lower di~ lock 
. shaft 156 projectlng upward from main ~sis_.90 is coaxially aligned with 
·upper disldock shaft 158. 

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base I SS . . 

permitting lower disk lock shaft. 1S6 to move vertically. Lower disk lock 

shaft 1'6 moves between a lock position and an unlock position. In the look 
posi11onJ a tapered upper end of lower disk lock shaft 156 fits into. upper disk 
lock shaft 1S8 (see Fig. 46). In the uniook posidon, lower disk lock Shaft 156 
Is lowered away from upper disk look shaft tss. creating a gap between . . 

upper and Iov.:er disk lock shafts 158 ~ lS6 !through which a disk can pass 
(see Fig. 48). A spring I 59 Inside lock shaft 156 applies an upward force on 
lower .disk lock shaft 1S6. A sheet 1S7, of compressed urethane, is attached 
to thD upper surfaoe of lower disk loclc shaft lS6 to help avoid possible disk· 
ctamage, 

To raise and ·1ower lowm disk lock shaft 1 s6, disk lock mechanism. 
1013 includes -a look reloastf arJn, 172 rotatabl:y supported by a shaft 183 of . 

~- ... 
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disk lock base lSS. Lock release arm 172 has a pressing portion _172A that 

qages upper surfaces of proje~tions 156A at a base of lower disk lock shaft 

1 S6. Spring 178 applies a clockwise rotating force to lock release ann 172 . 

suftlcient to overcome the force of spring 1 S9 thereby forcing lower disk lock 

shaft 156 to. its lowermost position. A relay plate 96 move~ -toward the front 

and rear pded by intoaral &uide il'Oovcs 96~ 96C that engage pins 97 on 

main chassis 90. A rear-facing surface . 96A ·of relay plate 96 pushes agaJnst 

an en~agement portion l 72B of lock release arm 172 to rotate look release 

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

portion 96B on a lower surface of relay plate 96 engages with a cam sUrtace 

7SD, having surfaces Cl·CS; on an edge of sliding plate 1S (visible in Figs. 

45, 47. 49. and Sl). 

Referring now to Figs. 12 and 4S-S2, lower di.sk lock shaft 156 is 

positioned responsively to the position of sliding plate 75. When sliding plate 
1S is in a position OOWN-2, engagement portion 96B of relay plate 9~ is 

engaaed with surfagc Cl of cam surface 7SD. In position DOWN-2, EIS 

shown in Fla. 46; l~ck release arm 172 is rotated to a position ln which it 

exerts no downward torco on lower disk look shaft 156. Thus, in position 

DOWN-2, lower disk lock shaft 156 is seated m upper .disk lock shaft 158, 

the lock position. heJd there by the force of spring 159. - · 

When sliding plate 75 moves toward the dght side of housing 1000. 

(toward tho up positi~n of optical mechanism 1006), engagement po~on 96B 

·of rolay plate 96 follows sloped surface C2 of cam surface 7SD, moving relay 

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

·follows aloped surface C2, lock release mm 172 rotates clookwiso under the 

urgina of spring 1781 ·forcing lower disk lock shaft 1.56 gradually downward.,_. 

When sliding plate 1S reaches .a position DOWN·l,_ shown 1n 'Fig. 47, 

----- -- - -- ---- -- . --------·--·-···-· 
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ensaaement portion 96B of relay plate 96 rests on surface C3. Lock release 

arm 172· halts at tho angle shown in Fig. 48, and lower disk lock shaft. 1 S6 

is held at the unlock· position, permitting disk transfer. · 

As .sliding plate 75 is translated further to the rlaht side of housina 

1000, engagement portion 968 of relay plat.e 96 is pushed :rearward by 

inclined surface C4. ·Lock release arin · 112 rotates counterclockwise. and 

lower disk lo~k shaft 156 b~gins moving upwardly under the urging o~_sprinS 

159. When sllcling plate 7S reaohes a position UP-1, shown in ·Fig." 49, 
-

engaa~t portion 96B is held by the approximately central area of sloped 

surface C4, in which lower disk lock shaft 1S6 moves upward to the position 

indlca1ed 1n Fig. SO. When sli~ plBte 75 reaches a position· UP .. 2, 

engqement. portion 96B engages with surface C5, which is aligned with 

surface Cl. At this point, as shown in Fi1. 51, lower disk lock shaft 156 has 

reached the lock J)osltlon again. where it fits into upper disk lock shaft 158. 

A shutter 1568, projectina from lower disk lock shaft 156t indicates 

when .Jower disk loek shat\ 156 teaches tho look position. Shutter 156~ 

int.errup1S a light. beam generated and detected by an optical sensor 229. . . . 

attached to disk lock base 15S when lower dis~ lock shaft 156 is at tho 

unlock position. Optical sensor 229 11eneratea a disk look signal (D • LOCK), 

which is high when lower dis~ lock shaft 1 ~6 in the unloc~ positiori. When 

sliding plate 75 is at position UP·2 or position· DOWN-2, lower disk lock 

shaft 156 ls at the lock position, as described above. However, if disk D is 

not positioned with its center hole aligned with lower disk look shaft 1 S6, · 
.• . . 

lower disk_ lock shaft 156 fs blocked by disk D. preventing it fiom reaching 

the lock position. If disk locking is mt properly achieved, vibrations can 

cause. disks to shift out of place wlthJn stocker 1011, possibly causing 

damage to the disks by lower and upper disk lock shafts 1S6 and 158. which·· 

---·--·---···-----------
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move vertically within stocker 1011. Sisnal D. LOCK is t1sed to detect such 

disk-locking errors. 

Disk Insertion Error Prevention Mechanism 

Referring to Fias. 2 and S3-S7, a disk lnsernon: ~rror preventing 

mechanism 1014 pteVeiits errors durins insertion of disk D. A shutter 120 

ro1a.tes on a shaft -129 rotatably supported at either end by bends· SOP, SOF 

pl'.Ojecting from loading chassis 80. Flaps . llOA, 120A. projecting radially 

ftom an axis of rotation of shutter 120, block insertion aperture lA on front 

panel 1. A pinion gear 1208, subtends a 180 degree ·arc about the axis of 

rotation of shutter 120. Material, such as fel1 or compressed urethane, is 

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

the top surface of disk D, since the 'top surface of disk D enaaaes flaps 120A 

during loading and ejecting operations. 

A shutter arm 121 rotates on a Qft 122 on 1he lower surface of 

loading chassis 80. Aspri~ 125 urges shutter arm 121 in a counterclockwise 

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

. 121 meshes with pinion gear 120B. Thus, shutter 120 opens and closes 

responsively to the rotation of shutter arm 121. A pin 123. on the upper 

mrfaco of the load~g plate BlL, engages with sido surface 121B of shutter 

arm 121 te81Jonsively to movement· of plate 81L. 

The Bnale of shutter 120 chanaes res~nsively to the position of 

loading plate 81L. When loamJli plates -81L and. BlR are positioned at disk 

receivina position POS.1, pin 123 of loading plate 81L rotates shutter arm 

121 !)lookwisc against 1hc ur&ing of spring 125. The rotation of shutter arm 

121 causes shutter 120 to rotate toward the outside of the device, movina it 

.:i- ... 
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to the open. position. This allows a disk to be inserted into insertion aperture 

lA. 

The insertion of disk D causes loadblg plates SlL and 81R to separate. 

As loading plate 81L moves to 1he left side of housing 1000, pin 123 moves 

away . from shutter ann 121 permitting spring 12.5 to rotate shutter. arm 12 t 

counterclockwise. As shutter arm 121 rotates. flaps 120A move downwardly 

until they rest on the top swfaco of-disk D, as shown in Fig. 64. Pin 123 

continues to move away from sido surface 121B of shutter arm 121. Once 

4isk D ls..driven by disk transfer mechanism 1001 completely inside the disk 

player, flap 120A ls released to a cl~sc position in which shutter arm ·121 is 

rotated co~terclockwiso to a position where its side surface 12 lB enaaaes 
with bend- 80F of loading chassis 80. When shutter 120 is in the close 

position, disk insertion through insertion aperture IA is prevented. Shutter 

120 cannot rotate past· the close position in which fl8.ps 120.A point 

downwardly because an B1'1ll supporting rack 121A is suppo~ed by bend ~OF, 

preventing further rotation of shutter 120. Thua. insertion of another disk is 

blocked. 

A shutter piece l20C, on the upper part of shutter 120, interrupts a 

light beal\1 generated . by an optical sensor 235, on loading chassis 80,, 10 

detect the closure. of shutter 120. Th? ·closure of shutter 120 is indicated by. 

shutter olose sipal (S.CLOSE) generated by optical sensor 23~. Signal 

S.CLOSE goes high when shutter 120 closes. 

Referring now also to Fiss. 7, 16, and 21 the change in signal 

S.CLOSB to high (H} serves as a reference position for disk b:'ansport within 

·tho disk player. Tho disk trinsfm position is ~ctcnninc;d by counting the 

number_ofpulsea from the output (signal L. POLSB) ot"optical sensor 23~.· 

de~rlbed above. When disk Dis inserted and transported to position Pt, flap 

-·------· -- -··----~-· 
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120A falls away ftom. the upper sur:f~e of disk D, closing shutter 120. This 

causes sipal S.CL~SE to go high. The movement of disk D to play position 

P2 and stock position P3 are determined by counting pulses fyo:m signal 

L. PULSB. For play position P2, six pulses are counted. For stock position· 

P3, 160 pulses are counted. 

· Drive Control Circuit 

Refening to Fig. 60, a drive control circuit 1015 includes a system 

controller 300 itwludiq ROM, RAM, an interface circuit and other elements 

with one or more mieroproeesSQrs. Controller 300 is connected to mode keys 

301, among them; a BIL key 1 through E/L key 4, which causes the device 

to ejoc~ and load ~ks D stored ~ positions 1-4 of the stocker, respectively. 

Controller 300 ls also connected to a computer 303 via an. in~ace circuit . . . 
302. Comroller 300 ·controls mechanism operations corresponding to mode 

koy entries and commands from computer 303 aacording to the flowcharts of 

Flss. 61-71. 

Controller 300 receives signal L, PUL§a, signal S. CLOSE and 

signal l'R, from optiCal s~rs 232,· 235 anc1··236, reapectively. Based on 

these signals, controller 300 outputs a signal FRO~T and a sianal REAR to 

eontrol motor drivo circuit 304, 1hui ~trollfna tho disk. transfer position antJ 

the opening and closing position of loading plates 81L and BlR. Motor drive 

circuit 304 ii a drive _circuit that generates a prescribed drive voltage f'or drive 

m.Otor 2SO in roller c1riVe mechanism 1004 (see Fi,. 7). When· si111al FRONT 

changes to "H". &: drive voltage .is. output to rotate a ti11'1ing pulley 1!5 

countcrclookwisc. When signal REAR is "Hn, a drive voltage is generated ~­

rotate motor 2SO _in the opposite direction. When both signals are "H", the 

·---------- ·--~------- - --- - ---
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output from motor drlvo circuit 304 .is shorted and an clectroinagnotic brake 

is applied to motor 2.so. When both signals are "L", the output is placed in 

an open state. 

Controllet 300 a1110 reCeives. sipals P •. REF and P . PULS B from 

optical sensors 237, · 233. respectively. Based on these signals, controller 300 

outputs signal P.UP and 11ignal P.DOWN to control the output of motor drive 

circuit 305 to control the position of sliding plate 75. Motor drive circuit JOS 

outputs a prescribed drive voltage to drive motor 2S 1 of lift mechanism .1008 

{Fig. 10) .. When signal P.tJ_P is ''H", a !ldve voltage is output to move slidina 

panel 75 in the up direction (to the right of the devi~) .. When signal 

P.DOWN is 11H", a drive voltage is output to move the panel in the opposite 

direction. When both signals are "H". the output from motor drive circuit 30S 

is ·shorted and an electromagnetic brake is applied to motor .251. When both 

sianats are "L". tho output is placed in an open state. 

Controller 300 also receives signal S .. RBF, signal S. POS and 

slanal D. LOCK, A'Om optical sensors 238, 239 and 229, respectively~ Based 

on these sianals. controller.JOO outputs signal ST.UP and signal ST.DOWN, 

which control tho output from motor drive circuit 306t which moves stocker 

1011 vertically. Motor drive circuit 306 ia a drive citcl.Ut whiCh generates ~ 

prescribed drive voltaae to drive motor 252 of stocker ,·vertical transfer 

mechanism 1012 (Fig •. 11).· When signal ST.UP is 11li11
• a drive voltage 11 

output to move stocker 1011 upward. When 'signal ST .DOWN is 11H", .a drive 

voltage to niovo tho stocker in tho reverse direction is output. When both 

sign&ls are "H'!, the output from motor drive circuit 306 is shorted, and an 

electromapetic brake is applied to motor 252. When both signals are "L 11
, the 

output is placed Jn 8:11 open state. When tho .power 1upply is off, controll~. 

300 is connected to a b~kup power supply not shown in the drawing so that 

lhis Sheet llas Been Replaced .. 
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tho flap in memory indicating stocker position, presence of disks and disk 

sizes are saved. 

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

circuit 307 via an RF amp 309. After BPM demodulation, de-interlea.ving, 

error corrcetion and other re~ated processes are performe~ the signal ls sent 

to computer 303, which is connected externally, via an interface circuit 302, 
. . 

B8-ed on a servo error slsnaJ obtained from optical pJckup 2, ser\to circuit · 

308 o~iitrols the focus servo, t:rackhta servo and feed servo of_ optical pickup 

2, and a-light beam follows the data tracks on disk D. Sian.al processing 
. . 

circuit 307 and servo circuit 308 are connected to controller 300, and control 

operatioQ art performed based on the operating _mode. 

. Description of O.JJtrrlltions 

Ref0rrln1 to the flowcharts in Fig. 61-Fig. 71, t4e operation of an 

embodiment of tho lnven1i~n ·are dofmed by flowcharts. In the flowcharts, 11n11 

refers to a memory lnclioatJ:ns the number of the position (1 through 4) in the 

. stocker, and is set accordina to the stocker position. D.FLAG(n) are flags that 
,, . .. 

indicate the presence of disks In tho holding positions POS(l)~POS(4) of the 

stocker( Por exampli, if D.FLAG(l) is set to "1", this indicates that-a disk is 

stored ·1n holdin& position POS(l), the topmost level of the stooker. ~.FLAG 

indicates the opera1ina mode of the d~ice. Ref~g to Fia. 13, M.FLAO is 

sot to ''READY" when ~the disk receiving state.· Refening to Fig. 18, when 

disk D is brought to the eject position, M.FLAO "is set to 1'EJBCT". ·R.efenina 

·to Fig. 15, when disk D ti clamped and loading plates 8lL, 81R are broupt 

to the open position, M.PLAO is set to "STAND-BY". Referring to FJa. 17,. 

M.FLAO is set to "STOCK." when the disk is moved to the stock posJtlOn· 

.:i· •• 
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and loading plates 81L, 81R are moved to the open position. Also. in. the 

stand-by state, M.FLAO is set to "PLAY" ·when disk playback is· coinmenced. 

Tbe following describes the operatlna states of the present 

embodiment for each of the above opcratins modes. 

Dtslc Receiving State (M.FLAG•READY) 

(1) Disk transfer mechanism 1001 is in the disk receiving ·state, and 

. loading plates 81L, 81R are brought to disk receiving position POS.1 (see 

Fig. 13). 

(2) Loading plate opening/olosilll mechanism 1004 is in. an off state. 

and rack member 87 is moved away from timing pulley 1 S (see Fla. 19). · 

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

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

(4) Slidiilg plate ·1s ls brought to position DOWN-2 (see Fig~ 28, Fig. 

29), and l~ft mechanism 1008 moves optical mechanism 1006 to the down 

position (see Fig .. 37). 

(S) Clamper support mec~ism 1010 positions clamper 1009 at the 

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

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

: lock aha.ft 156 is movocl to tho lock position, to clo~ the gap between lower 

and 'upper disk lock shafts 156 and 158 (see fia. 4S, Fig. 46). 

(?).Disk insertion error prevention mechanism · 1014 is in an open 

state. and: shutter_ 120 is mov~ to an open position, where··a disk can be 

inserted into disk insertion opening 1~ (Fig. SJ. Fig. S4). 

.:,.- ..... 
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Eject stats (M.FLAG,•EJECT) 

(1) Disk trinsf'et mechanism 1001 brinas disk D to 1he ejeot position, 

~e point where spin~e hole Os is outside of the device. Loading plates BlL, 

BlR are Closed to disk receiving position POS.l (see ·Fla. 18). 

(2) Loading ~late opening/closing mechanism l 004 is in an off atato, 

and raclc: member 87 is disengaged from timina pulley JS (see Fig. 19). 

(3)· Damper lock mechanism 1007 ls in a locked state. and optical 

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

(4) Lift mechinism 1008 brings sliding plate 75 to position DO'WN-2 

(see F_ig. 28, Fig. 29), causing optical mechanism 1006 to move to the down 

position (see Fig. 37). 

(5) Clamper support mechanism 1010 ralses clamper 1009 to the 

support position {see Fig. 36, Fig. 37). 

(6) Disk look mechanism 1013 is in a locked state. and lower disk 

loek ·shaft 1 S6 is btough1 to a looked position· (sec ·Pig. 45, Fig. ~6). 

(7) Disk Jnsertlon ~~r prevention mechanism. 1014 is iit a closed 

state. The positioning of shutter 120 Js restricted to the angle at which flap 

· 12GA enpgea with disk ul>Per 'urface D (see Fig. 57). 

Stand-by stat1 (M.FUG•STA.ND-BY) 

(1) Disk transfer mechanism 1001 Is moved to the open position 

POS.3, where thnina belt 14 and friotion belt 12 arc separated· from the outer 

perimet~ De of disk D (sec Pig. 16). 

:.t .• 
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(2) Loading plate open/close mechanism 1004 is in an on state. Rack . 

member 87 ls engaged from timing pulley is. and disk transfer mechanism 

1001 is maintained in the opon position POS.3 (see Fia. 23). . 

(3) Damper lock mechanism 1007 is in the unlOcked state. Opdcal 

mcschanism 1006. is elastically supported by lowet and upper dampets 41 and 

44 (sea Flg. 27), 

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

Fig. 3~ Pia. ·J.5). and moves optical me~~ 1006 to the up posltlon (see 

Fig. 43)~. 

(S) Clamper support mechanism 1010 releases the support on climper 

1009, and clamper 1009 clamps disk D to turntable 102 (see Pig. 42, Fig. 

42). 

(6) Disk loc~ mechanism 1013 is in tho Jocked state, and lower disk 

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

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

state, and shutter 120 ·.la moved to a elosocl position preventing the insertion 

of a disk into disk insertion opening la (see Fig. 56). 

Stock state (M.FLAG-sTOCK) 

{1) Disk transfer mechanism 1001 is moved to ·tho open position 

POS.3, where timin1 and friction belts 14 and 12 arc separated fr~ outer 
' . 

perimeter De of disk D (sec Fig. 1 ?). 

(2) Loac:llng plate openJns!clo$ina mechanism 1004 is ·m the on sta1e. 

Rack member 87 is engaged with timing pulley l !§, and disk transfer 

· mechanism iOOl is milntained In the open position POS.3 (see Fig~· 23)~ 

~-·--- - - - - ----- ----- -------
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(3) Damper lock me.chanism l 007 is in 1he unlocked st~, and optical 

mechanism 1006 is elastically supported by lower and upper dampe.rs 41 and 

· 44 (see Fia. 27). · 

(4) Lift mechanis~ 1008 brings sliding plate 75 to·position UP-2 (see· 

Fig. 34, 3S) and moves optical mechanism 1006 to the up position {see Fla. 

43). 

(5) Clamper support mechanism 1010 releases the support on clamper 

1009. _Clam.per 1009 ls attracted 1o magnet 105 and is mounted ori centerina 

spindle 1.01 ·(see Fig. 44). 

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

lock sha:ft 156 is brought to.the lock position (see Pig. 51, Fig~ 52); 

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

state, and shutter 120 is brought to a cloaed ~sitlo~ where disks are 

prevented from being inserted into disk insertion opening Ia (see Fla. 56). 

The· description of the states of each of the. mechanisms in : the play 

state ~.FLAG=PLA Y) sro· ~e.ntlcal to those in· the stand-by state. and 

therefore they will be omi~d here. 

Main Flow 

Referring to Pig. 61. when tho power supply is ~ed on, co~1troller 

300 executes the main routine. In the loop at steps Sl-88, SlS, disk insertion 
. . . 

detection, disk reinoval detectlon. eject/load key operations and read 

conunanda from tho computer arc repeatedly m~tored. Also, lu .·Standby 

mode~ controller 300. checks periodically to see that there bas not been· a read 

command over a priscribed interval, 

........... y ~ ... -·· • • .... .,..:. - •• : ...... - • 
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Disk Loading Operation 

When disk Dis inserted into disk insertion opening la of front panel 

1, outer peri~er De of the 4lsk engaaes with pulley wrap portion 14C of 

~mins belt l 4 and a disk auide wall 11 E of resin material. This causes the 

edge of the disk to slide apinst guide will 1 lB with the insertion of disk D, 
. . 

and loading pJates 81L, 81R to be spread apart. Referring to Fig. 53, pin 123. 

dispo~ on loading plate 81L, ~oves in tandem with the opening motion of 

plate 81L. This causes lever 121 to rotate counterclockwise due ·to the 
. . . 

pressure from sprq 125, thus sealing shutter 120. Referring to Fig, 57, 

shutter 120 slides on top of disk D as disk D is inserted completely into the 

device,_ the lower end of flap 120A ·being held up by the upper surface of 

disk D. Since felt, compressed urethane· or similar material lines the· outside 

of flap 120A, the top surface of disk D is not damaged. 

Referring to Fig~ 14, when disk D Is pushed to position PO, the output 

· :fiom opti·cal sensor 236 (signal IN) changes to "H" and controller 300 goes 

:from step S 1 to procedure . JOB LOAD, shown in Fig. 62, Fig. 63, vla step · 
. . 

82. Disk Dis brought to playback position in step. S20~S3L Pirst, con~oller 
300 changes aisnal REAR. to t'H" at step 820. and then ~ts for signal 

S.CLOSE to change to "H" in three seconds or less at the loop in step 821, 

822 •. In disk transfer ·mechanism 1001, when si&nal REAR changes to 11H11
, 

timing belt 14 is rotated counterclockwise, . disk D is rotated clockwise aloq 

the left side _iurface of ftf'1t.lon belt 12, ~o move disk D toward the rear of the 

device. 

When the disk rcac::hes position Pl of Pig. lS, flap 120A of shutter 

120 drops away ftom.1he upper eurface of di8k D and falls to the closed_: . .. 
position. Signal S.CLOSI! ·then ~es to "H". Beginning at step 822, 

.:,. ... 



46 

controller 300 sets. disk presence flaas D.FL~G(n) to 1. returns signal REAR 

to the 11L" state and sets sianal FR.ONT to "H". At step· S26, controller 300 

waits for signal S.CLOSB to change to "L". 

When sipal FRONT chanaes to "H", timina belt 14 of disk transfer 

mechanism 1001 is rotated clockwise, movina disk D toward the front of the 

devic;:e as it is rotates in· the opposite direction. Disk D forces shutter 120 

open toward the outside of1he 4evice. When sipal s.c;r..osE chan;es to "L", 

contro~or 300 returns signal FROJ..'T to "L" and sets signal RBAD to 11H11 at 

step 827 ... At step 828, controller 300 waits again for signal S.CLOSB to 

change to ''H". Thus, in disk 'transfer mechanism 1001, thnina belt 14 is again 

rotated coun1crclookwiso, ind 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 JOO begins .cowiting the 

output (signal L . PULSE) from optical sensor 232. At step SJO, controller 

300 waits for the pulse. oount to reach 11611
• When the count reaches ''6", 

indicating disk D bas arrived ~t playback P,sition P2, at step 831, controller 

300 sets signal FRONT and signal REAR to "JI" .for a prescribed period of 

"time (SOmsec), electromagnetically braking motor 250. In the loop in stepa 

821, s22. if slpal S.CLOSE did not oJtanae in three seconds or less, it 

indicates to controller 300 that the disk cannot be moved into the devic~ for 

oxamplo because the inserted di~ was intentionally pulled out. At step 823, 

controller 300 returns signal RBAR to the "L n state, stops the belt drive and 

returns to the main routine in Pia. 61. 

In steps 826-828, controller. 300 moves disk D while rotatblg it m 
~~. . 

reverse, and begins counting pulses from siailal L • PUL s E after s~gn~\ .. 
. .· 

. S.CLOSE has chanaed to "lfil. ~us, even if the user obstruets the cfosing of 
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shutter 120 after inserting disk Dall the way. or if there is slippin& between 

disk D and timing belt 14. there is no chanae in the· pulse count, and ·so disk 

D can be brought to ·the appropriate pOsition accurately, 

In steps 832-836, c~oller 300 moves sliding plate 75 from position 

DOWN-2 to.position UP·2. First, at step S32, controller 300 sets sia~ P.UP 

to "H"1 and at step S33, waits for the output ftom optical sensor 237 (signal . 

P. RBF) to change tO "V'. When sianal P.UP changes to "H", sliding plate 

75 is c!rlveri to 1he right of the device, and orice it passes position DOWN-1, 

optical mechanism. 1006 is moved. upward toward the up position. Also, 

sliding plate 75 makes lower disk lock shaft 156 move downw~d to tho 

unlock position, and then makes look disk lock shaft 1 S6 movo upward to the 

lock position again. When signal P . REF changes to 11L" due to the motion 

of slldhlg plate 75, . controller 300 begins countlna the outp~t from optical 

sensor 233 (sJanal P . PUL SB) at step 834. Then, at step 835, controller 300 

waits for the pulse count (COUNT) to reach ''4511
• 

When the pulse count reaches "4S", indicating to controller .. 300 that 

tho sliding ·plate is at position up.;2, at step S.36, signal P. U)'> and signal 

P.DOWN are· set to 11H11 for SOmscc, olcotromagnetically braking motor 251 

to stop it. Ref'mlna to Fig. 41, once slidina plate 75 is brought to position 

UP·2, optical mechaniim 1006 Is brought to position UP,,where disk_ D ls 
. . 

mounted on tunitable 102. Then nia&net 105. attracts clamper 1009~ When· 

sliding plato 7S moves to position UP·2, damper lock mechanism ·1001 ls 

unlocked and the lock on optical mechanism 1006 ls released. Thus. optical 

mechanism 1006 is resiliently supported with damping on damper base 40. 

·Lower disk look shaft l S6 is moves to the lock position (Fig. S2) 8nd rack 

member 87 is moves'to engage with tJmlng pulley 1.5 (Fig. 22). 

~ ... 
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At steps S37-S41, controller 300 moves loading plates 81Ls 81R from 

.support position POS.2 to open position POS.3. This causes belts 12 and 14 

to disengase from out~rperimcter De of disk D. First, at step S37, C<?ntroller 

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

at s~ 838. When signal REAR changes to 11H", timing pulley IS is rotated 

counterdockwise, causing timing pulley 1 S to mov~ along rack member 87B 

toW&rd the left of the device, thereby separating loading plates 81L, 81R. At 

tha instant timing pUJley 15 begins to rotate, a clockwise rotation force is· - . 

applied to disk D since timing belt 14 is still engaaed with outer perimeteJ 

De of disk D. However. disk. D does not move becau5e It is held at tho 

playback position by centering spindle 101 of turntable 102. When loading . 

plates 81L, 81R op~. clamper holders 77L, 77R are spread apart and the· 

support on clamper 1009 is released~ At a result. clamper 1009 is attracted 

to the turntable via magnet tos. and dlsk Dis held against the turntable. 

The opening motion of loadlna plates 8 lL, 81 R causes s~gnal TN to 
. . 

change to 11L"~ At step 839, contr~ller 300 begins counting pulses from signal 

L. PULSB,.and waits for.the pulse count to reach 1110'1 at step 840. When 

tho pulse count reaches 111011
, indicating to controller 300 that the Joadina 

plates have reached open posHion POS.3. at step 841, sianaf FRONT and 

. si~ REAR are set to "Hn for 50msec, electromagnetically braking motor · 
. . 

. . 250. At .step 842, mode flag M.FLAG ls sot to "STAND-BY''. Controller 300. 

then returns to tho main routine shown in Pig. 61. · 

Control Steps Comipondi11g to the EIL Keys 

When BIL koy "n" {one of the keya BIL ~cy 1 through BIL key 4) ~. 

pressed, while: the current stocker.position corrcsponds_to "n", controller 300 

------------------- -- -
- -·------·-
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brings disk D at the stoek or playback position to the eject position. If an EIL 

key corresponding to a position other than the current stocker position is 

pressed. stockor 1011 is tranafcrred to the position corresponding 1o tho BIL 

key, brlna!n1 disk D in the corresponding position to the eject position. If 

there is no disk D at the specified position, the stocker is transferred to the· 

position indicated by the BIL key, and tho loadina plates SIL, SIR are 

brousht to the disk receiving positio~-

Control Steps Co1'Nsponding to EIL Key Operation In Stock State 

The followfna is ' description of the disk changer's response to the 

presstna of an BIL key during the stock state. When E/L key 1 through Bit. 
key_ 4 is pressed, controller sets constant m to a corresponding value (" l 11 

. . 

through "4") at the cotresponcUna step in steps Sl0-813. Referring to Figs. 

63 69. controller 300 proceeds to flowchart 10B EJECT. At step S70~ 

controller 300 checks to see tf M.~AO is set to "STOCK". If M.FLAO is 

set 10 "STOCK!', controller .300 proceeds to step 871, where it checks to see . · 

if the values for m and n are identical, thus determining whether an BIL ~ey 

havina tho same . number as the cur.rent stocker ·position was entered. If the 

values are identical, controller 300 executes steps SS9-S93, in which the 

-loading plates ~ moved from open ·position POS.3 to support position 

POS.2. At step 889, controller 300 sets signal FRONT to "~"• anct· at step 
. . 

S90, counting of siBnal L. PULSE is initiated. At steps S91 and 892, 

controller 300 waits for either tho pulse count to reach 111211 or the pulse 

count to stop. The reason the pulse count was made smaller than the value 

"13'' shown in Fig. 58 is that the belt _stops right before it engages _with the .. 

disk edae. The reason controJler 300 checks to see if signal L . PULSE stops 

,;- .. 



. so 
ls that it is possible for an error in the pulse count or incorrect positioning of · 

the loading plaic to cBUSD the belt to engage with the disk edge so that the 

ptescribed pulse count ls nover reached. 

When signal FRONT becomes "H" 1 timing pulley 15 is rotated 

counterclockwlso. causing it to move to the right of the device along raclc 

87B, caushla loadina plates. 81L. 81R to converge.· The closing of loading 

plates 81L, 81R causes clamper 1009- to be picked up by clamper holders 

· 77L, 7?Jt under the mging of spring 128. When the pulse coiint reaches "12" 

ot when the signal L. PULSE _stops, it indicates to controller 300 that the 

loading plates have nearly rcaohed suppmt position POS.2. At step· S93, 

signal FRONT and signal REAR are set to t1H11 for 50msec, 

eleotromapetieally braking motor 250 . 

. R.eferrJng to Pig. 64, controller 300 moves sliding plate ?S from 

position UP-2; to position DOWN-1 in steps S94-S98. First, at step 894, 

controller 300_ sets signal P.DWN to ''H''.· At step S9S, controller 300 waits 

for signal P. RBF to chanp to "H". When signal P.DWN· becomes· "H", 

sliding plate 75 ls movecl toward the left o~ the device. Damper lock 

meohanism 1007 locks optical mechanism 1006 1o base 40, and loading plate 

open/close mechanism 1004 is disenaased so that rack member . 87 ·release 
. . 

and re1reats from timfna pulley 15. The release. of rack member 87 allows. 

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

mooheinism 1001 togatti~ slightly to a position to support disk D. The m~tion 

of sliding plate 7S cause_s lower disk lock shaft 1 S6 to descend. Wheri lower 

disk lock shaft moves beyond position UP-1, optical mechanism 1006 is 

movcc:l downward. 

When sianal P. RBF chan&es to _"L", controller JOO begins coWldlig. 

slanal P . PULSE at. step 896. Controller 300 waits for the pulse count to 

----
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reach ''3" at step 838. When· the pµlse couni reaches 11311
1 it indicates to 

controller 300 that sliding plato 75. has reached position DOWN-1. At step 

834, signal P.UP. ·and signal P.DWN arc aet to 11H11 for SOmsec, 

electromagnetically braking motor 251. When sliding. plate 75 reaches 

position DOWN·l, optical mechanism 1006 and lower disk lock inechanism 

156 are brought to the down position and tho unlock position respectively, to 

allow disk transfer within stocker 1 OU. 

_In .steps 899-8102, con1rollcr 300 brings disk D, initially inside the· 

stocker, ~ the eject position. First, at step S99, controller 300 sets sianal · 
PRONT to ''H''. Then, at step 8100, controller 300 begins counting signal 

L. PULSE. At step SlOl, controller 300 waits for_ the pulse COWlt to reach 

"30711• When signal FRONT become• "H", disk transfer mechanism 1001 

moves disk D moving, while it iotates counterclockwise, toward the front of 

the device. When tho.pulse count reaches 1130711
, it indicates to controller 300 

that the disk has been bfouaht to the eject position. At step S 10 l~ slanal 

FRONT and signal RBAR are ~t to "H" for SOmsoc and an olectroniagnotic 

brake is _applied to stop du: motor. According to the present embodiment, 

when disk Dill in the cjeot position. spindle.hole Da of the disk is outside of 

disk insertion opening · 1A, and belts 14 ~ 12 are brought together until the 

distance Wl between the two is the same as in the disk receiving state . 

(112mm). 

In steps S103-S109. controller 300 moves sliding plate 7S from 

position DOWN-1 to position DOWN-2. First," at step Sl03, control~er 300 

sets signal P.UP to 11H". At step 9104, controller 300 waits· for siarial. 

P. REF to change to "L". Slldlng plate 75 is moved toward the right of.the 

device. When sip.al P. RBF ohangos to tlL'', ~on controller 300 sets ·signal ... ·· 

P.UP to "L" and signal P.DWN to. 11H" at step SIOS. At step 8106, controller 

~ ... 

... --· ,,_,_,, ____ ,, ___ .. ,, .. _______ ,, _____ _ 
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300 waits for signal ·p . REP to change to "L11
• Sliding plate 75 is moved in 

toward the left of the device causing signal P. ROEP to change 10 "H". Then. 

at step 8107, controller 300 begins ~ountlil.a signal P. PULSE, and at step 

S108, controller 300 waits for the pulse count to reach "20". 

Whcrt the pulse count reaches 11201
·
1
, it indicates to conttQller 300 that 

the sliding plate has reached position DOWN-2. At _step S109, sianal P.UP 

and signal P .DOWN are set to ttH" for SOinsec, electromapetically braldna 

motor ~St. At step SllO. 8111. D.FLAO(n) and M.FLAO are set to 110" and 

. nBJECT" respectivel~. Controller 300 then retums to the main routine in Fig. 

61. 

Referring to Fi&. 63, if the values of m and n are not identical at· step · 

871, then at step 872 controller 300 checks the status of output (D.LOCK) 

ftoom optical sensor 229 to see ff It is· at level "L", to confhm whether lower 

disk lock shaft 156 has been brought to the lock positi_on. If it has been 

brought to tho lock position, then sianal D.LOCK Js In the "L 11 state, and at 

step S73. controller 300 moves stocker 1011 to position POS.m, where m ls 

spcoificd by the BIL key outored (for example, position POS.4 if BIL key 4 

was entered)~ When stocker 1011 has been brought to the specified position, 

controller 300 sots constant n to ;m. At step S7S; controller 300 checks to see .. 

if D.FLAG(n) Is "l" to confirm whether _dlsk D Is ~t position POS.m. If 
. . 

D.FLAG(n) Is "1", then controller 300 proceeds to step 886 described above. 

Loading plates 81L, 81R are moved from open position POS.3 to support 

position POS.2, and disk D is brought to the eject position. 

IfD.PLAO(n) was 11011 at step S7S, then controller 300 moves loading 
. . 

plates 81L, 81R from open position POS.3 to disk receiving position POS. 1 

in steps S'T~SB 1. First, a1 step S76, controller 300 sets signal FRONT to "H" •.. 

At steP S77, controller 300 waits for ·siaiial TN· to change to "L''. When 

;_.. ... 
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· · signal FRONT c~ges to "H", timing pulley 15 turns clockwise.. This 

. rotation causes timina pu114'Y 15 to advance to_ the right of the device along 

rack 87B, closing .loading plates 81L, 81R. When signal IN ~es to "L" 
as a result of the loading plate motion, controller 300 begins counting signal 

. . 

L . PULSE ·at step 878. At steps S79, sso. controller 300 waits for the pulse 

oount to reach 112" or for aianal L. PULSE to stop. When the pulse count 

reaches "2" or sipal L • PULSE stops. it indicates to controller 300 that the 

loading plates have been brought to disk receiving position POS.1. At step 

881. signal FRONT and signal REAR are set to 11H" •. electromagnetically 

braking motor 2SO. 

In stcpB S82-S86, 'ontroller 300 moves sliding plate 7S from position 

UP-2 to position DOWN·2. · First. at step S82, controller 300 sets signal 

P.DWN to 11H11
• arid at step 883~ controller 300_ waits for signal· P . REP to 

change to "H''. Sllding plate 75 is driven to the left of the device. and optical 

mechanism 1006 is lowered onee position UP· I is past. Lower disk lock shaft 

1 S6 is lowored and then brought back up to the look posltion. When the 

movement of sliding. plate 7S is suffioicnt to change signal P . REF to 11H11
, . 

controller 300 begins counting signal P. PULSE-at step S84. At step SSS, 

controller 300 waits ~or the pulse count to reach "2011
• 

When the pulse count reaches "20'~, it indicates to controllei 300 that 

tho sliding plate has~ brought to position DOWN-2, and at step 886 

sisnaJ P.UP and signal P.DOWN arc set to "H", electromagnetically braking 

tho motor. At steps 887, 888, controller 300 sets D.FLAO(n) and M.FLAO 

to "0" and "BJBCT" respectively. Controller· 300 then returns to the main 

routine. 

;- .... 
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Diak Lock Error, Retry Operation 

If, in step 872, D.LOCK is not "L", thOn controller 300 proceeds to 

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

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

position. First. controller 300 proceeds from step S72 to step 8110, and 

checks the number of retry attempts -made. Then, ~n steps S121-Sl24, the 

same operations as steps S89-S93 are carried out, wi1h loading plates 81L, - . 

81R being moved from open p0sition POS.3 to support position POS.2. Then, 

in steps 8125-8129, the same operati~ns as steps S94-S98 are carded out, 

with slldfna plato 7S being moved from position UP-2 to position DOWN-l,· 

and optical mechanism 1006 and lower disk lock shaft l 56 being moved to 

the down position and the unl~k position, respectively. 

In steps Sl30-S136, controller 300 moves dlSk D; which is at an 

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

to the stook position again. ·First, at step SlJO, controller 300 sets .sisnal 

FRONT to 1•H11
• At step S.131, controller 300 waits for signat· S.CLOSB to 

changD to "L". When signal FRONT changes. to "H!'. disk trans:f'er mechanism 

1001 moves disk I) toward the front of the device as disk D rotates . . 

countercloc~e. Dfsk D forces shutter 120 open, and when signal S.CLOSB 

ohanges to "L". ci>ntrollor 300 changes .sianal FRONT back ·to "L" and sets 

signal REAR to "H" at step 8132. At step 8133, controller 300 waits for 

sianal S.CLOSB. to change to "H" again. The rearward movement of disk D 

causes shutter 120 to close. Wlu:n sianal S.CLOSE changes to ·"H". controller 

300 begins counting signal L. PULSE at step Sl~4. At stcp·Sl35, controller 

300 waits fur tho pulse count to reach "160". When the pulse count ~cache~, 

"160" it indicates to controller 300 that the disk has been brought to the stock 

;r .. 

----------·--
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position. At step Sl~6, controller 300 sets si~ FR.ONT aJ.'ld signal REAR 

to "H" for SOmsec. electromagnetically brakina motor 250. 

In steps S137•Sl41, oontroller 300 moves slidina plate 75 from 

posltion DOWN-1 to position UP-2. First, at step 8137, controller 300 sets 

signal P.UP to 11H". At step 8138, controller 300 waits for signal P . REF to 

change to "L". Sliding plate 75 is moved to the right of the device, and when 

signal P. REF changes to "L", controller 300 begins· counting signal · 

P . PltLS'.a at step 8139. At step 8140, controller 300 waits f'or the pulse 

count to reach "45". When the pulse cowit" reaches "4S", it indicates to 

· controller 300 that sliding plate 7S· has reached position UP-2. At step 8141, 

sign~ P.UP and signal P.DOWN are set to "H" for 'Omsec, 

electromagnetically braking motor 251. 

In steps. S142-Sl4G, which perform the ~e opetatlons as steps S37-

S42, controller 300 ~oves the loading plates to operi position POS.4, 

Referring to Fig. 63, controller 300 returns to step sp. and checks" if 

D.LOCK. has changed to nL". 

Disk Lock Error, ·i;ject Operation 

If disk lock errors occur oven after the retry operation- described abow 

is repeated three times, eontroller 300 l>fOCeeds from step S 120 in Fig. 65 to 

step 889 in Fig. 63 •. l>lak D, which is at an offset poaition. ia brought to the 

eject position. 

-····-··-·-········· ····--·-·-- ................. . 



.. ·----· .......... , .......... ·- ...••.•. ~! ... - ...... ; •• - ...... . 

S6 

OpBratlans In Response to EIL Key Entry tn Stand-by Mode 

.. 
The followini is a description of operations that arc performed when 

an E/L key is entered during stand-by mode. When one of BIL key 1 throuah 

BIL key 4 is pressed ln stand-by mode, controller 300 sets constant m to 111" 

through "4" at tho c<>rresponding step in steps SIO·Sll. shown in Fig. 61. 

Cont.roller 300 then pzoceeds to. step SISO in Fig._ 66 via step S70 in Fig. 63, 

and ci.w to see if M.FLAO is set to "ST !Jfil·BY''. Since M.FLAO is .set 

to "STAND-BY" in the stand-by state1 controller 300 proceeds to step SlSl 

and .checks to see if the values for ~ and n are identical. thus determining if 

the BIL key pressed has & number identical to the current stocker position. If 

the numbers are the same. then in steps S152-S157, which perform the same 

operations as steps S89-S93, loading plates 81L, 81R are moved from open 

position POS.J to poeition POS.2. 

Then. in steps SlS8-..Sl62. which p~onn the same operations is steps 

882·886. controller 300 moves sliding plate 75 from position UP-2 to 

posidon DOWN-2~ In step& S162-S167, controller 300 brinss disk D, which 

is at the playback position. to the eject pasition. First, at step Sl62, controller 

300 sets signal FRONT to "H", and . at step · t 63, controller 300 bealns 

countina sianaJ L. PULSE', At step·S164, controller 300 waits for the pulse 

_count to reach "153". When slanal FR.ONT bcc0mes "H",,disk D has_ moved· 

toward tho front of the device while rotated. counterclockwise. When the 

pulse count reaches "1'3", it indicates to ·controller 300 that disk D has been 

mought to the eject position. At step Sl6S, signal FRONT and signal REAR 

are set to "H" for 50m8c, eJ.ectromaanetlcally brakJna the motor. At .. step 
. . . 

8166. S167; D.FLAO(n), M.FLAO ara set to "0" and "BJECT", respectively,., 

and control Rturns to the main routine. 

.............. _,~ ... · ... ·- .. ·.~· ... :.':.:...... ....•. -
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If, at step SI°Sl described abovo, tho values form and n were not 

identical. then controller 300 proceeds to ~tep SI 70 shown in Fig. 67, In steps 

8170-8196. which .perform the ~e operatlons as steps S121-Sl46, the 

followlna are performed: (1) loadina pla1es SIL. BIR are moved from _open 

position POS.3 to support position POS.2; (2) sliding plate 15 is moved from 

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

i:noved to the stock position; (4) sliding p~ 75 is moved 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 S72, shown in Fig. 63. 

Stocker 1011 is moved to the specified position POS(n), and the disk is 

brought to tho eject position. · 

Operatlona Co"esponding to EIL Key En/ry In_ l!;Ject Mods 

. . 
The followmg is a description of the operations that are performed 

when an BIL key is pressed in eject mode. When one of BIL key 1 through 

··E/L key 4 is pressed. controller 300 sots constant m 10 the appropriate value 
11111 through 1'4" at the corresponcllna step Jn steps SJ0 .. 813. Controller 300 

then proceeds to atep 8260 in Fia. 69 via step 870 in Pig. 63 Bnd step S 1 SO 

in Fig~ 66. aiid checks to see if M.FLAG is set to 11BJBCT11 
.. Since M.FLAO 

ls set to "BJBCT", controller 300 proceeds 1D step 8221, and checks 1D see if 

the valuoa fot m and n me the same, thus determining if the BIL key pressed 

and the current stocker position are identical. According to the present 

embodiment, disk Dis ejected umil distance Wl between belts 14 and 12 .is 

reaches the distanoe in the disk receivina state (112mm). Thus, the disk 

cmmot be ~-inSerted into the device unloss it is forced betw~n the guides .. 

~· .. 
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. by the user. Therefore, when an iden~ical E/L. key is pressed, the controller 

300 immediately returns~ the main routine, ignoring the EIL .key entry .. 

If, in stc:p 8221, the values of m and n ate not identical, controller 300 

proCeeds to steps S262·S266; which perfonn the senie operations as steps 

S32-S36. Sliding plate 75 is transferred from position DOWN-2 to position 

UP-2, and then at stop ·s262, signal REAR is. set to "H" 111d loading plates 

81L, 81R are further separated. According to the present embodiment, if disk 

D in ~ eject. posltlon has not been removed. tho loading plat.es may open in . . 

response to the E/L key entry and the disk would be unstable. The disk may 

fall outside of the device and be damaged, or the disk may fall inside the 

device and cause a malfunction. 

In order to avoid this problem, controller 300 sets signal REAR to "H" 

at step S268 and waits for SOmsec . .At step S269, controller 300 checks to see 

if si~ S.CLOSE is "H". According to the present embodiment> Bfter a· 

SOmseo interval, loadina plrte 81L will move 1o a. position where shutter 120 

can close. If there ls no disk at the eject position, shutter 120 will be closed 

by spring 125, as -shown~ Fig. S6, and signal S.CLOSE wlll become "ff", 

However, if there is a disk at the eject position, s_hutter 120 will not 

completely close becauso ~ap 12~A will bo held 11p by the top sUrface of disk 

D, as shoWn in Fig. ,7, and sisnal S.CLOSE will not be "Hn. 

Thus, if slpal S.CLOSB is "L", It indicates to controller 300 that a 
disk is present at tho eject position, and at step 8270, signal FRONT and 

signal REAR will be set to "H" for 'Omsec to stop motor 250. At step 8271, 

the disk is rcmovod, and. controller 300 waits for signal S.CLOSE to· chanao 

to "H". When the disk is removed by the user, shutter 120 rotates to the 

closed position, setting signal s.CLOSB to "H". At step 8272, controller 300 .. 

sets signal REAR to "H" again, and tho loadJns plate is opened. At step 
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S273~ Qontrollor 300 waits for sigql _bar-IN to chftnae to "H". If,_ at step 

8269, controller 300 fmds that signal S.CLOSE is "H11
1 then it jumps to stel' 

8273 and waits for si~ n:f to change to ·~H''. 

When signal 1N changes to "L" due to the motion of the loading . 

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

8275. eontroller 300 waits fQr the pulso count to roach "1011
• Along with step 

. . 
S2.7S, it 'Would also _be possibl.e to add a step that checks to see. if signal 

P • PQL SB has stopped. When the pulse count reaches "10", It indicates to 

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

POS.3. At step S276, signal FRONT and signal REAR are both set to ;'H" for 

50msec, electromagnetically braking motor ·250. Referring to Fig. ~3. 

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

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

Operatlo11S Corresponding to the Read Command 

Rofenina to Figs. 60 and 61, when an externally connected computer 

303 (Fig. 60) sends a read command, controller 300 proceeds from step 87 

to step Sl4 ln 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 tm read command. for tho specified tue to sip prt>cessing · 

clrcuit 307 and servo circuit 308. The read signal generated by optical pickup 

amp 2 is sent to sip8l processing circuit 307 via RF amp 309. After BFM 
demodulation. dcintcrlcavina. error· correction and other necessary op·erations 

are petformed. the signal is sent to externally connected computer .303 via 
interface circuit 302,· and the prescribed data processing performed. Once ~. 

specified file has been read, controller 300 stops signal processing oirouit 307 

.:i- .... 
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and servo circuit 308. Next M.FLAG is set to "ST AND-BY" and controller 

300 returns to the main routine. 

Disk Stock Operation 

If, in stand'!' by· mode, controller 300 does not receive a re~ command 

from computer 303 for a prescribed int.erval, e.g. 10 minutes, then controller 

300 P1"9ceeds to JOB STOCK, shown ln Pia. 70 and Fig. 71, via steps SS, 

SlS. In steps 8201·8225, which perform the same operations as steps 8121-

8146 described above,-1he following operations are carried out: (1) Loading 

plates 81L, BIR are moved from open position POS.3 to support position 

POS.2; (2) slldins p~te 7S is moved from posidon UP-2 to position DOWN-

· l; (3) disk o,· at the playback position, is brought to the stock position; (4) 

slldina plate 75 ls brought from position DOWN-1 to position UP-2; mid (S) 

loading plates BIL, 81R are moved to open position POS.3. Then, at step 

8226. controller 300 checks ·to see if signal D.LOCK is "L ", and if it is, 

M.FLAct is let to· 11STOCK11 at stop 8207. Control then returns to· the main 

routine. 

If· at step 8226 signiil ·D.LOCK is nbt "L". then .controller 300 

proceeds to~ flowchart shown in Fig. 71. In steps s229 .. s22s, controller 

300 moves Ute disk, which is offset, tQ a. position where shutter 120 is 

opened, and the disk i~ brought agam ~ the stock position. Then, controller 

300 returns· to step 8226 shown in Fig. 70, and signal D.LOCK is checked 

again. The details· of the operations performed in steps S229-S22S. are 

·identical to this O.PeJ"ations performed in steps Sl21·S146 described above, s0 

the descripdon will be omitt~d here. 

·····-- ----------·--.------....----
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Other . examples of operOJtona In response to E/L key entries In the ejecl slate 

Referring to Fla. 69, In the :Oowchart described above, controller 300 

checks to see if sipal S.CLOSE is 11V1 a1 step S269. If signal S.CLOSE is 

"L "• controller 300 · stops the opening motion of the ioadina plates at step 

·s210, and continues to wait for signal S.CLOSE 10 change to "H" at step 

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

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

position DOWN-~, and return to the main routine, thus. ignoring the £/L key 

entry. 

Thus, if signal S.CLO~E is "L", controller 300 sets signal RBAR to 
11L" and signal FRONT to "H" at stop S280 so that the loading plate is 

closed. Controller 300 waits for signal P , PULSB to stop at step S281. · 

When: the loading ·plates m~e to receivlne position POS.1 and . sianal 

p. PYLSB stops, controller 300 executes steps 8283·8287, which perform 
the same ·operations as steps·:ss2-ss6· described above. The .sliding pla1e is 

moved from position UP·2 to position DOWN-2. and controller 300 returns 

to the main routine shown in Fis. _61. Steps in Fig. -73 that are identical to the 

steps in Fig. 63 arc given 1ho same step numb~s •. and their desctiptions are 

omitted. 

Havfna. described preferred embodiments of the invention with 

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

invention is not lliDited to those precise embodiments. and that · various 

changes and modiflc~dons may be effected therein by one skilled. in the art . 

without departina from thcs scope or spirit of the Invention as defined in the 

a~pended claims. 

:.:- .... 
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For _examplo, tho prosont invention is used in a changer·type disk 

playback device in the above embodiment, but it would also be possible to 

use ~ invention in a single-disk playbaok device that does_ not have a 

stocker 1011. Also, tlia embodiment above transferred the disk by rotating it 

with a drive-side disk aulde ·1002 and a fixed-side dislc guide 1003. However, 

it would also bo ~ssiblo to configure fixed-side disk guide 1003 in the same 

manner~ drive-side disk guide ~002, ·and to rotate the disk without using a 

pair of_bolts 14. 

In the embodiment described above, drive-side disk guide 1002 and · 

fixed-side disk guide 1003 are fixed to loading chassis 80 so that they can 

move in parallel in a direction perpendicular to the direction of disk insertion. 

However, it would also be possible to have the guides supported so that they 

_can freely ·rotate _,und the reat of the device, thus allowing motion toWard 

the disk transfer surface toward the disk insertion opening. Jn this case~ the 

axis of rotation should be positioned so that the guides do not open and .~lose 

· when the disk is moved, excluding the cases ·when the disk is lt1sorted ol' 

removed. ·Also, the embodiment described. above connected the guides with 

p~on gear BS, but it would also be possible to_ fix one auide to the chassis 

•d have only one l?c movably sui>poi:tect. If drive-side disk guide ~ 002 is 

flied to the chassis, it ·could fiuther simplify diive mechanism 1004, which 

drives tlmtna pulley 15. In this oase, movJna belt" 14 away from disk edge Do 
becomes difficult, but tho need for a spindle motor would be eliminated if 

disk rotation dUl'.lng playbaok oan bo performed by using belt 14 to drive the 

disk edge, and belt 14 would not have to be moved away from· the outer disk 

perimeter. 

Furthermore, in tho embodiment described above, a disk at playbaok., 

positio__n is transferred· to a posltio~ where the disk spindle hole is completely 

·- - --- --- -· -· - - -
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. exposed outside of the device from the disk insertion opening. However,· the 

position to which tho disk is transferred does not have to reault in the spindle 

hole being completely exposed, as long as it is possible for. tho user to 

support the disk spindle hole and the edge. Also, in the eject state, loading 

plates BIL, SIR are broupt to diSJc receiving position POS.l, but they can 

also be brouaht to an intermediate position. In this case. when the disk ls 

removed. the two plates would move to disk receiving position POS.1 due to 

. the aott_on of spring 127. 

· As described above, the present invention inakes it possible for a· diak 

to be 'transferred to a playback position without requiring the .disk to be .. 
inserted deeply Into ~ disk insertion opening. The present invention can also 

transfer a disk at a playback position to a ·position where the spindle hole of. 

the disk is exposed ftom the disk. insertion opening. This makes it easier to 
. . 

insert and remove disks. When removing a disk, the user· can.hold the spindle 

hole and edge of the disk, thus avoiding contamination of the disk recording 

surface. 
The present invention comprises: tlrst disk transferring means . 

including a belt forming a first disk transferring surface stretched out b~een 

at least two pulleys and enpgeable with one· side of an edae of a disk 

inserted ft.om a disk fns~on. oponina; and second disk transt'ming means 

comprising a second disk transferring surface engageablc with another side 

of the edge of the diak inserted from the disk insertion opening; suppottlng 

means movably si1:pporting at least one of either first disk transfmin; means 

or second disk 1ransferrlng means so that t'lrst disk transferring surface and 

·second disk transferrina 9Urface can be moved toward each other at" least a1 

~ disk insertion o~a $Ide; pressing means pressing first disk transfcrriq . 

surface and ·second disk tr.ansf'errlng surface so that they move closer; belt 
. . 

;- .... 
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driving means driving a belt; loading control means controllina the belt 

driving means in response to tho insertion of a disk into the disk insertion 

opening and transferring the disk to the playback position; and ejecting 
. . 

control means controlling belt driving means in response to a prescribed eject 

command and transferring the ~ at the playback position to ·an eject 

position where the spindle hole of.the disk is ·exposed outside of the device 

from the disk insertion openfns. 

_According to tho device of. the present invention as described above, 

loading control means responds to the insertion of a disk into the disk 

insertion openina by controlling the belt drivln1 means so that the disk is 

transferred to the playback position. Also. the cj~ting · control means ., 

responds to a pr~ribed eject command by controlling belt driving means so 
that · the disk is transferred from the playback position through the disk 

insertion oPenins to an eject position where the spindle hole of the disk is 

exposed outside· of _the device. 

-··----
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What ii claimed 11: 

1. A disk transfer device, comprising: 

a chaSsis; 

two edge supports ·on said chassis, each with a surface; 

a d~ supported between said surfaces by urglns said edge supports . . . 

topther until their surfaces engage opposi~e points on an edge of said disk; 

and 

said disk havini a spindle hole at a center thereof; 

said edae supports having means for moving said disk between a first 

position and an end position in which said disk is supported between ends of 

said 81.ll'faces; 

said means for moving being eftecttve to move said djsk in a first 

· direction along said edge supports, while said disk is supported between said 

IUtfaces, until said disk is at said end position; 

means for causina said edge supports to move toaether such that said 

disk is moved further in said first direction, beyond said end position,· toward 

and ejeot position fixed relative to saJd chassis. 

2. A device as In claim 1, further comprising means for supporting · 

said disk aftm said disk is moved beyc)nd said ends. 

3. A device as in claim 2, wherein ·said means for causing inoludea 

moans for holcllng slid edge support11 in positions such tba~ said 1U1"faces arc: 

separated a dlnance substantially less than a diameter of said disk when no 

disk is supporte~ between said surfacea. 

4. A device as In claim 2 •. further compn.Jng: 

a front plate, attached to said chassis, with an insertion opening; 

-----·--
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a-distance of said further moving boing sufficient to cause a center of 
said disk to move to said eject position; 

· said front plate ~cing located a position o~upied by said spindle hole 
when said dl"sk is at said end position and a. position occup~ed by said spindle· 
hole when said disk is ·at said eject position. 

S. A device as in claim 2, wherein said means for causing ·include• 
means for urging at least one of said edsc supports such that .said edge 

supportJ are urged to1ether. 

6. A device as in claim 1, wherein said Irteans for causing includes 

means for holding said edae supports in positions such that said surfaces are 
separated a distance substantially less than a diameter of said disk when no 
disk is supported between said surfaces. 

7. A device as in claim 6, w1-eln said. means for causing includes 
means for holding said edge supports in positions sUch that said surfaces are 

. separated a distance substantially less than a diam~r of s~d disk when no 
disk is supported between said surfaces. 

8. A device •s in claim 6, further comprising: 

a tront plate, attached to said chassis, with an insertion opening; 

·a distance of said further movlna being sufficient to cauac a center of 
said disk ·to move to. said eject position; 

said ftont plate belna located a posltJo~ occupied by said spindle hole 
when said disk is at said end, position and a pcsltion occupied by said spindle 
hole when said disk is at 11ald eject position. 

9. A device as in claim 1, iUrther comprisms: 
a front plate, attached to said chassis, with an insertion openina; 
. . 
a distance of safd further movina being sufficient to cause a center o~, 

said disk to move 10 said eject p~sition; 

11111111111111 111111111111 1111 
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said front plate being located a position occupied by said spindle hole 

when said disk is at said end position and a position occupied by said spindle 

hole when said disk is at said eject position. 

10. A device as in claim 9, wherein said means for causing includes 

means for ur&Uig at least one of said edge supports such that said edao 
supports are uraed together. 

.. 11. A device as in olaim 1, wherein said means for causing includes 

means for urging at least one of said edge supports such that said ed&e 

supports are urged together. ·· 

12. A device as in claim 11~ wherein said means for urging beina 

sufticlently compliant to allow said disk to be inserted between said edge 

· supports and· pushed. from. said eject position, in a second direction opposite 

said fist direction. toward said end position when no disk . is supported 

between edge supports, said edge supports moving apart to accommodate saiid 
. dJsk. 

13. A disk transfer device, comprisil1g: 

a chassis; · · 

first and second supports ha"Vina fll'St ends .toward a first position of 

said chassis and second ends toward an ejeet poaition of said chassis; 

said first support havina ·a first surface: 

said second support havina a second surface; 

a diak, havina a diameter; 

said mst and scoond supports being p>sitioned such that said disk is 

supported between said ttrst and second IUl'facea by engaging said first and 

· ~econd surfaces with an edge of said disk; 
. . 

at le8$1 one of said first and second suppons being movable relativ~. · · 

to said chassis bc~ri a first po.ition in which said first surface is sep1Katcd_ 

-----~---
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from said second surface by a fi~t distance substantially less than a djameter 
of said disk and a second position in which said first surface is separated 

fi'om said second surface by a second distance substantially equal to a 
diameter of said disk; 

said at least one of said first and second supports being urged relative 
to said chassis such that said first and second surfaces arc urged toward oach 
other and kept apart a distance eq\JU to said diameter by said disk supported 
therebetween; and 

drive means for moving said disk along said first and. second supports 

toward said second ends until said disk is moved far. enough to· cause said 
first and second SUpPOrts to move toward each other by virtue of .the fact that 
said disk has moved to a point where no two diametrically opposed points on 
said disk edse lie between said first and second surfaces . 

. 14. A device as in claim 13. wherein said first ai1d second surfaces 
remain substantially parallel as sai~ at least one of said first and second 
supports moves be.tween said· first and second ·positions. 

15. A.device as in claim 13, wherein said drive means continues to 
move said disk until it arrives at an oject posi~on in which a spindle hole of 
said disk lios beyond ·said second ends. 

16. A devico as in claim 15, wherein said first and second supports are 

movably connected to said chassis by a mechanism that provides that they 
move ht equal and opposite directiona rcilative to said chassis. 

. . 
17. A d.ovice as in claim 131 wherein said· drive means continues to 

move said disk until It arrives at an eject position in which a spindle· hole of 
said disk lies beyond said second ends. 

., ....... 
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18. A device as in claim 17, wherein said first and second ~pports 411e 

movably connected to said ohassis by a mechanism that provides that they 

move in equal and opposite directions relative to said chassis. 

19. A device as in claim 13, wherein said fll'st and second supports are . . 

moVably connected to said chassis by a ~echanimn that -provides that they 

move in equal muJ opposite directions relative to said chassis. 

20. A device _as in claim 13, f\1rther comprisina a front plate with an 

lnserti~n· aperture attached to said chassis and lying between said second ends 

and said eject position. 
. . 

21. A device as in claim 20, wherein said first and second supports are 
movably connected to said chassis by a mechanism that provides that they 

move in equal and opposite directions relative to said chassis. · 

22. A device as in claim 20, wherein ~d driv~ means continues to 

1J10Ve said disk un,til it arrives at an eject position in which a spindle hole of 

said disk Hes beyond said second ends. 

23. A device as In claim 20, wherein said first and second supports are 

mo-vably connected to said chassis by a mechftnlsm that provJdes that they . . 

move in equal and opposite directions relative to said chassl~. 

24. A disk transfer device, cbmpr!slng: · 

a chassis; . 

first and second longitudinal drive elements attached to said· Chassis; 

said first and second drive elements having fll'st and · second 

longitudinal surfaces, eaob having a long ·dimension runni~g parallel to that 

of the other; 

at least one of_ said first and second drive elements belns. movably 

attached to said chassis so that a separation distance between said ftrst an4 
aecon~ surfaces can be changed;. 

... - ... 
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said first and second drive elements beina arranged such that a disk · 

can be supported between said first and second surfaces when said first and 

second surfaocs are separated a distance equal to a diameter of said disk; 

at least said first surface beh!a movable relative to said first drive 

element such that said disk. when supported· between said first and second 

surfaces. is moved along said Iona dimemiOllSi 

a motor, dri"Vlngly connected to said at least said first surface; and 

_a controller proaram.med to control said motor to cSllse said motor to 

stop . only after said first and second surfaces are separated by a distance a 

first specified distance less than a diameter of said disk, whereby a center of 

sai4 disk is moved along s._id long dimension to au eject positio11 lying 

beyond ends of said surfaces. 

25. A device as in claim 24 wherein said controller is programmed to 

· cause said motor to run when said fll'st and second surfaces are separated by 

a second specified distance su~stantlally less than a diameter of said disk. 
. . 

26. A device as . in claim 25, further comprising means for insertlna 

a disk between said first and second surfaces, whereby said first and second 

surfaoes are pushed apart until separated by said second specified distance. 

27. A device as in claim 26, wherein: 

said chassis has an insertion aperture; 

said disk has a spindle hole: and 
said spindle holo Is in a position such that said insertion aperture lies 

between said fast and second drive elements and said spindle hole when aaid 

a portion of said diSk ·is inserted in. said insertion sufficiently to just be8h1 to 

push apart said first and second surfaces. 

-- ---·- -- -----
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