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DlSK TRANSPORTlNG DEVICE 

s 
BACKGROUND OF THE INVEN'I10N 

The present invention relates to a· disk transporting device:.._lt"JQ•ifi. 

small disks, such as CDs, through an insertion aperture and transfers them to prescribed 

positions for storage and playbaclc. 

Jai>anese-1!U1ity mod.el publication no. 60-106250. Japanese laid-open publication no. 

2-7263 and other references describe disk players, each of which employs a pair of endless 

tractor drive belts to transfer the disk between an eject position and a playback position. Jn 

these devices, a pair of belts, each of which engages an opposite point on a disk edge, are 

rceved aroUmt respective pulleys positioned toward the dislc .. insertion opening. A disk 

inserted through the disk insertion opening is supported between tbe belts to transfer· it. In 

the former of the two references cited above, the pair ~f belts is always pressed toward each 

other by a sprlng to urge the belts, Without substantial movement, toward each other to 

engage and support the disk inserted throu~ an insertion opening. In the latter of the two 

references, the pair of belts is urged apart by a spring. When a disk is insem:d through the 

disk :imertion opening, a phmger causes the belts to firmly engage the disk to support it. 

In both devices, the belts _are positioIJed so that they are reeved around a pulley 

positioned toward the disk insertion opening. this makes it necessary t.o insert the disk 

deep into the disk insertion opening sufficiently to be engaged and supported. The large 

amount of travel and the depth required tD push the disk in far enough to engage the belts 

result.s in a bad operating ·ree1". 

OB.JECTS AND SUMMARY OF THE ~ON 

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

It is another object of the invention to provide a drive system for variably sized 

disks. 

It is stUl another object of the pteSent invention to provide a disk transporter that is 

compact and which uses. a mhrimum of individual components. 
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It is still another object of the present invention to proVide a disk transporter tbat 

includes a pair of disk guides, initially separated by a distance smailer than the diameter of 

the disk, and which separate to a distance equal to the diameter of the disk to support the 

disk between them. and separat.e further when the disk is transpOrted to the playback 

position to clear the disk for playback:. 

It is still another object of the invention to provide .a belt drive disk conveying 

system in which disks do not have to be pushed in very far in order to be supported by the · · 

belts. 

It is still another ·object of the irivcntion to provide a belt drive disk conveying 

systan in which disks can be inserted with little effort and discomfort. 

Briefly, a compact dist player/changer transfers either a 5-1/4-inch or 3-112 inch 

size CDs inserted 1hrough an aperblre and supported. at opposite contact points on its edge, 

between laterally movable left and right-side disk guides. The disk's left side contacts a belt 

revolved on the left-side disk guide. The disk's right side contacts a fixed wall on the right­

side clisk guide. The belt is supported by a pulley a~ an 1nsertion end of the guides. The 

fixed wall of the right side disk guide extends all the way to the front of the disk player so 

that when a disk iS iDsetted between the guides, the left-side contact point is on a curv~ 

portion of the belt reeved around the pulley and the right side cootact point is on the fixed 

wall forward of the left-side contact point. The first and second disk guides ate urged 

together, but the force is transmitb:d along a I~ forming an angle with respect to the 

· direction of convergence of the two guides. Because the force is directed at an angle, it 

contains a component that tends to force rhe disk into the disk pJaYer and thereby cOUDteract 

the tendency of the disk to be fOICed or aquee'led out from between the tWO guides. The 

result is that the disk is engaged and suppoited after only shallow insertion as compared to 

the depth required for a pair of guides, both having belts reeved around pulleys at the 

forwatd end . 

. According to an enJ.bodimellt of the present invention> there is provided, a disk 

transferring device that transfers a disk. having an edge~ from an insertion position to 

another position, comprising: a chassis, a first disk guide having a belt, a first belt support 

l9l/B "d l99l "ON 98t919Z Zl9 NOSfi!)H:u ~ NOSfiHdS . 0£:z1 9661 ·nw ·s 



3 

and at least a second belt support, the belt having a first SlJlface, the belt being reeved.over 

the first and at least a second support such that the belt can revolve around the first and at 

least a second support, a second disk guide having a second surface, at least one of the first 

and second disk guides being movably connected to the chassis such that the first and second 

disk guides me movable toward each other an an ~ mechanism connected between the 

chassis and the at least one of the first and second disk guides effective to urge the at least 

one of the first and second disk guides toward the other of the first and second disk guides, 

the first and second dist guides being positioned relati~ to the chassis such that the portions 

of the . first and second surfaces face e~ other, at least when the disk is transporlm 

betWeen the insertion position and the another position, the disk being transported in 

respome to a revolving of the belt, the first and second disk guides being positioned relative 

to the chassis such that the disk may be inserted between the first and second surfaces 

making contact with the fint ·and second surfaceS when the disk is placed at the insertion 

position, the urging .mechanism permitting the first and second disk guides to be forced 

apart when a fo1ce is applied to the disk as the disk is moved to the :insertion position and 

the second surface being fixed with respect ro the second disk guide. 

According· to. anothet embodiment of the present invention, there is provided, a <list 

transfer device, comprising: first and second guides, the first guide having a belt with a 

first suxface -1 the second guide having a second surface opposite the first surface such 

that a disk may be inserted and snpPorted therebetWeen, substan,tial portions of the first and 

second surfaces being held at such a separation distance, and parallel, to form a longitudinal 

inrersticial space tberebetween, and such that the disk may be inserted. in an insertion 

direction, supported, and ttansported between the first and second suifaces when· the belt is 

revolved, the intersticial space having an insertion end from which the disk may be inserted· 

in the insertion direction into the imersticiat space, the belt being supported on the first dilk: 

guide by a curbed suppon at the insertion end, the $econd surface being substantially 

straight along a direction of the insertion such that the disk can be supported between a first 

point on the first surface ii1d a second point on the second surface, the second surface being 

displaced from the first point in a direction opposite the direction of tbe Jnsertion. 
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According to still another embodiment of the present invention, there is provided, a 

disk transfer device, comprising: a chassis· and first and second disk guides, the first disk · 

guide having a belt with a first surface supported at at least ooc end by a pulley, the second 

disk guide having a second suiface opposite the first surface fomiing a longitudinal space · 

between the first and second . surfaces, at least oilc of the first and second guides being 

movably .supported by the chassis, the at least one of the first and second disk guides being 

cOnnccted to the cbassis such that the at least one is urged toward the other of ~ fitst and 

second disk guides, whereby a disk cm be supported at an edge thereof between a first point 

on the first surface and a second point on the second sUiface and along an insertion direction 
. . 

when the belt is revolved about the pulley, the disk being insertable between the first and 

second disk guides ~ an insertion end of the longitudinal space and the first point being 

further from the iDSertion end than the second point. 

· According to still another embodiment of the present invention, there is provided, a 

disk transfer device that transfers a disk, having an edge, from an inserti~ position to 

another position, comprising: a chassis, a first diS.lc guide having a belt, a first belt support 
. 

and at least a second belt support, the belt having a first surface, the belt being reeved over 

the first and at least a second support such that the belt can revolve around the first and at 

least a second support, a second disk guide ·having a second surface. at least one of the first 

and second disk guides being movably connected to the. chassis such that the first and second 

dist guides are movable t.oward eaeh other and an urging mechanism connected between the 

chassis and the at least one of the first and second disk guides effective to urge thC at least 

one of the first .and second disk gUides toward the other of the fir.st and second disk guides, 

the first and second disk guides being positioned relative to the chassis such that portions of 

the first and second surfaces fate each other, at least when the disk ii transported between 

the insertion position and the another position, the disk being transported in response to a 

revolving of the belt and the urging mechanism being effective to move the frrst and second 

disk guides together such that the first and second surfaces are separated by a distance 

substantially smaller than a diameter of the disk prior to an insertion of the disk between the 

first and seco-1 surfaces. whereby the ~ edge engages the first and second surfaces at a 

98tS 19 Z Z l9 NOSfi~XU ~ NOSfiXdS r£:zr 966I ·u1 ·s 



I 

5 

shallower insertion depth than if the first and second surfaces were separated by a distance 

corresponding to a fUll insertion of the disk, the full insertion being that required to support 

and traosport the disk and corresponding to a separation distance between the first and 

second surfaces approximately equal to the diameter. 

Accotding t0 still another embodiment of the present invention, there is provided, a 

disk transfer device, comprising: a chassis and first and second longitudinal disk guides 

connected to the chassis, at least one of the first and second disk guides being movably 

connected w the chassis, the first and second disk guides being separated by a distance and 

arranged with respect to each other such ~ta longitudinal space, with an insertion end 

thereof, is defined between tbe first and second dist guides, the first and second disk guides 

having shapes and being posidoned such that a disk can be supported, at an edge of the disk, 

between the first and $econd disk guides, at at least two points along the longitudinal space 

and the first and second disk. guides being separated by a distance, prior to an insertion of 

the disk. that is smaller than a diameter of the disk, whereby the disk can be inserted 

between the first and second disk guides. at the insertion end of the longitudinal space, 

forcing tbe first and second disk guides apart, and supported, at the at least 1\1110 points along 

the longitudinal space •. 

According to the device of the present inveIJtion as described abo\l'e, a disk can be 

tramferred by first disk transferrin8 means and second disk transferring means from a 

... shallow• 6islc insertion position. When the belt is revolved, flISt disk transferring means 

ml second dist transferring meam open up and the disk is supported betweCn them. The 

disk is then transferred t.o the playback position. 

· The above, and Other objects, features and advantages of the present invention will 

become apparent from the following description read in conjunction with tbc accompanying 

dtaWings, in which like reference numerals designate the. same elements. 
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BRIEF DESCRJPrl.ON OF THE DRAWINGS 

Fig. 1 is an exploded view of a main chassis of a disk player. 

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

clamper support :mechaDisJll, a disk clamper, and a disk lock mechanism, all attached to a 

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

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

of Fig. 2. 

Fig. 2. 

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

Fig. S is an end-wise cross-section of the drive-side disk guide of fig. 3. 

Fig. 6 ~an end-wise cross-section of the fixed disk guide of Fig. 4. 

· Pig. 7 is an exploded view of a loading plate opening/closing mechanism of the disk 

transp0rt mechanism of Fig. 2. 

Fig. 8 ts a top-wise· cross-section of the fixed disk guide of Figs. 4 and 6. 

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

Fig. 10 is an exploded view of m optlca1 iDecbanism vertical transfer mechanism of 

the optical mechanism of Fig. 9. 

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

Fil. 12 is an exploded view of a disk lock mccbanism. 
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Fig. 13 is a top-view of the disk transfer mechanism of Fig. 2 in a disk 

receiving position. 

Fig. 14 is a top-view of the disk transfer mechanism of Fig. 2 with a 

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

Fig. 15 is a top-view of the disk transfer mechanism of Fig. 2 in a later 

stage of the disk loading operation for a large.diameter disk. 

Fig. 16 is a top-view of the dlak transfer mechanism of Fig. 2 in which 

a large-diameter disk is firmly held In~ intermediate position, in which it is 

supported by the disk transfer mechanism, and in a playback position. 

Fig. 17 is a tOp-view of the disk transfer mechanism of Flg. 2 showing 

a large-diameter disk released in the playback position in preparation for 

playing the diak .back. 

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

a large-diameter disk in a store position. 

. Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing 

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

disk being moved frQin the store position to and eject position. 

Fig. 20 is a top-view of the disk transfer mechanism of Fig. 2, with a 

small-diameter disk. doting insertion. 

Pig. 21 is a top-view of the dist transfer mechanism of Fig. 2 in which 

a small-diameter disk is fmnly held in a intennediate position, in which it is 

supported by the disk ·rraasfer mechanism, and in a playback position. 

Fig. 22 is a top-view of the diSk transfer mechanism of Fig. 2 showing 

a small-diameter du released in the playback position in prepatation for 

playing rhe dist back. 

Fig. 23 is a top-view of the disk transfer mechanism of Fig. 2 showing 

a small-diameter disk in a store poaition. 

Pig. 24 is a top-view of the disk transfer mechanism of Fig. 2 showing 

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

disk being moved from the store position to and eject position. 
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Fig. 2S is a top-view. of the loading plate opening/closing mechanism 

with a sliding plare mechanism in a first position. 

Fig. 26 is a top-view of the loading plate opening/closing mechanism 

with a sliding plate mechanism in a ~nd position. 

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

with a sliding plate mechanism in a third position. 

Fig. 28 is a t.op-vlew of the loading plate opening/closing mechanism 

with a sliding plate mcc.hanism in a fourth position which engages a raclc 

member. 

F"ig. 29 i& a top-view of the loading plate.opening/closing mechanism 

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

. member and which a pinion has traveled a distance on the rack member to 

open the loading plate opening/closing ·.mechanism. 

P"ig. 30 \s a top-view of the damper lock mechanism in which the 

sliding plate meclwusm is in a first position in which the damper lock 

mechanism reuuiios in a locked position. 

Fig. 31 is a top-view of the dulper lock mechanism. in which the 

sliding plate mechanism is in a second position in which. the d~per lock 

mechanism remains in a locked position. 

Fig. 32 is a top-view of the damper lock mechanism in which the 

sliding plalc mechanism is in a third position in which the damper lock 

mech'9nism remains in a locked position. 

Fig. 33 is a top-view of the damper lock mechanism in which the 

sliding plate mechankm is in a fourth position in which the damper lock 

mechanism is moved to an unlocked position. 

Fig. 34 is a top-view of optical mecl1an;sm vertical transfer mechanism 

where the sliding plate mechanism is in the first state in which the optical 

mechanism is lowered. 
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Fig. 35 is an end-view of . optical mechanism vertical transfer 

mechanism where the sliding plate mechanism is in the first state in which the 

optical mechanism is lowered. 

Fig. 36 is a top-view of optJcal mechanism vertical transfer mechanism 

where the sliding plat.c medlanism is in the·second state ~n ~hicb the optical 

mechanism is lowered. 

Pig. 37 is a end-view of optical mccbanism vertical transfer mechanism 

where the sliding plate mechanism is in the second state in which the optical 

mecbanism is lowered. 

Fig. 38 is. a tup-view of optical mechanism vertical transfer .mechanism 

whete the ~liding plate mechanism is in the third state in which the optical 

lll8Cbanism is ralsc:d. 

Fig. 39 is a top-view of optical mechanism vertical transfer mr.chanism 

where lhe sliding plate mechanism i4 in the third state in which the optlcal · 

incchanism is iaised. 

Fig~ 40 is a top-view Of optical mechanism vertical transfer mechanism 

where the sliding plate mechanism is in the fourth state in which the optical 

mechanism is raised. 

Pig. 41 is a top-view of optical mechanism vertical kansfcr mechanism 

·.where the sliding plate mechanism is in the fourth state in which the optical 

mechanism. is raised. 

Pig. 4~ is a top-view of the clamper support mechanism where the 

loading plat.es are in a position for receiving a disk. 

Fig. 43 is an end-wise section of the clamper support mechanism where 

the Joa.ding plates arc the position shown in Fig. 42.. 

Pig. 44 is a top-view of the clamper ·support mechanism where the 

loading plates are in a position in which a large-4iameter disk is mpportcd. 

Fig. 45 is an end-wise section of the clamper support mechanism where 

the loading plates: are the position shown in Fig. 44. 
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Fig. 46 is a top-view of the clamper support mechanism immediately 

after the optical mechanism and turntable have been raised to clamp the disk, 

Fig. 47 is an end-wise section of the clamper support mechanism.where 

optical mechanism and turntable arc in the configuration of Fig. 46. 

Pig. 48 is a top-view of the clamper support mechanism after the 

clamper has been telcased. 

Fig. 49 is an ml-wise section of the clamper support mechanism in the 

configuration of Fig. 48. 

Fig. 50 is an end-wise section showing the clamper support mechanism 

after releasing the clamper while no disk is present between tlte clamper and 

the turntable. 

Fig. SI is an end-wise section of the clamper support mechanism after 

an alteDlJ>ted disk clam.ping of a misaligned disk 

Fig. 52 is a top view of the disk lock JDBChanism with the sliding plate 

mechanism in the fnt position in which the disks are locked. 
Fig. 53 is a side section showing the disk lock mCchanism with the 

slidi111 plate :mechanism and the disk lock mechanisms in the position of Pig. 

52. 

Pig. 54 is a top view of lhe disk lock mechanism with the sliding plate 

mechanism in the second position in which a disk Is unlocked . 

.F'1g. SS is a side section showing the disk lock mechanism with the 

sliding plate mechanism and disk lock mechanisms in the positions of Fig. 54. 

Fig. 56 is a top view of the disk lock mechanism with the sliding plate 

mechanism in the third position in which the lock is partly closed. 

Fig. S7 is a side section showing the disk lock mechanism with the 

sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56. 

Fig. SR ~ a top vie~ of the disk lock mechanism with the sliding plate 

mechanism ~ the fourth position in which a disb are locked. 

Fig. 59 is a side section showing the disk: lock mechanism· with the 

sliding plate mechanism and disk lock mechanisms in rhe positions of Fig. 58. 
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Fig. 60 is a top-view of a disk imertion error prevention mechanism 

prepared to allow insertion of a disk. 

Fig. 61 is a pm:tial section showing the disk insertion error prevention 

mechanism positioned as in Pig. 60. 

Fig. 62 is a top-view of the dist insertion error prevention mechanism 

closed after transport of a disk beyond a flap closure. 

Fig. 63 is a partiil section showing the disk insertion enor prevention 

mechanism positioned as in Fig. 62. 

Fig. 64 is a partial end section of the disk insertion error prevention 

mechanism during transport of a disk past the flap closure. 

Fig. 65 is a timing .chart indicating the relati'Ve states of the loading 

plate.s,, the clamper support mechanism, the flap closure and signals used for 

· transporting a disk .ilito the ~ player. 

Pig. 66 is a timing chart indicating the relative stat.es of the damper 

lock mechanism the rack and pinion mechanism used ·to open iQe loading 

plates, the disk lock mechanism, the position of the optical mecbanlsm, the 

position of the sliding plate and the state of a signal used to register the sliding 

plat.8 position. 

Fig. 67 is a block: diagram of a control circuit for the disk player. 

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

Fig. 69 is a flowchart of a IOB LOAD procedure. . 

Fig. 70 iB a flowchart of the 10B LOAD procedure. 

Fig. 71 is a flowchart of the _JOB LOAD procedure. 

Pig. 72 is a flowchart of a JOB EJECT procedure. 

Fig. 73 is a flowchart of the JOB BJECT procedure, 

Fig. 74 is a ~t of lhe JOB EJECT ptQcedure. 

Fig. 7S is. a flowchart of the JOB BJECT procedure. 

Fig. 76 is a :flowchart of the JOB BJBCT procedure. 

Fig. 11 iB a flowchart of the JOB RIBCT procedure. 

fig, 78 is a flowchart of the JOB BJECT procedure. 
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Pig. 79 is a flowchart of the JOB EJECT procedure. 

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

Fig. 81 is a flowchart of the JOB STOCK prOcedure. 

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

Fig. 83 is a cross-section of a second eJnbodimcnt of the dri'Ve-Side disk 

Fig. 84 is a cross-section of a third embodiment of the d~ive-side disk 

guide. 

Fig. 85 is a ~ection of a fourth embodiment of the drive-side disk 

guide, 

Fig. 86 is a perspective drawing indicating an alternative embodiment 

of the· disk player in yJhich the disk player is mounted vertically. 

DETAILED DF..SClllPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig. 1, a housing 1000 of a disk p~yer. conforms to 

standard dimensions for computer peripherals ba"Ying a S-114 inch half-height 

form factor. Housing 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 

four t;:Ds for selective playback. Housing 1000 is generally box-shaped with 

four sides, a lower panel, and a tDp cover 3. A loading chassis 80 is attached 

to integral mounting brackets of two.sides of main chassis 90 between top 

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

when the disk pJayer is mounted on a front panel of a computer (not shown in . . 

the drawings). 

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

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

ejecting disks. Imertion aperture lA i5 wider toward its center than at its ends. 

The shape of insertion aperture lA imures that only the edges of disks contact 

front panel 1 when disks are inserted -and removed. Therefore,· recording 
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surfaces. of disb are prevented from contacting front panel 1. eliminating a 

:Potential cause of damage to dislcs during imertion and removal. 

. Refen'ing to Figs. 2-4, a disk tran~fer mechanism 1001 includes a 

drive-side disk guide 100l, slidably mounted on a lower side of loading chassis 

80 on a left side of housing 1000. A fixed~idc disk guide 1003 is slidably 

mounted on the lower side of loading chassis 80 t.oward a right side of housing 

1000. L-shaped loading plates 8 lL and 81R hang on support pins 17A and 17B 

attached to their upper surfaces, respectively. Support pins 17 A and ~ 7B pass 

through respective transverse guide grooves BOA and SOB ln loading chassis 

80. Rings 21A and 219, at.ends of support pins 17A and 17B. respectively, 

prevent support pins l 7A and 17B from slipping out of guide grooves HOA and 

BOB. Fixed and drive-side disk guides 1003 and 1002 attach to L-shaped 

loading plates 81R aiid 81L, respectively~ thereby permitting r.xed and drive­

sidc disk guides 1003 and 1002, move transversely on the bottom of loading 

chassis 80. 

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

Joa.ding plates 81L and 81R, travel in guide grooves BOA, BOB in loading 

chassis 80. Guide rollers 19A, 19B fit closely within guide grooves BOA, BOB. 

Thus1 guide rollers 19A and 198 insure accurate alignment of loading plates 

81L and BIR throughout their respective ranges of movement. Support ~ins 
. ' ' 

17A are shorter than support pins 178 so that loading plate 81R is pided at 

a pmition closer to loading chassis 80 than loading plate BIL. permitting 

loading plates 81L and 81R to overlap. 

Respective opposing sides of loading plates 81L and 81R have integral 

racks BIOL and 810R. A pinion gear 85, which rotates on the bottom surface 

of loading chassis 80, engages with~ 810L and 810R. When loading plate 

Sli.. moves laterally, pinion gear 8S rotates in a direction that forces loading 

. plate 8 lR to move an equal distance in the opposite direction of loading plate 

81L A spring 127 strung between a ring 218 on an upper portion of support 
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pin 17B of loading plate 81L and pin 21C on an upper surface of loading 

chassis 80, urges loading plates 81L and SIR toward each other. 

A bent portion of loading plate BIL forms an integral shutter piece 811 

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

inrerrupts a light beam generated, and detected, by an optical sensor 236 on 

the front end of loading chassis 80. Disks are supported between fixed and 

drive-side disk guides 1003 and 1002. Thus, the mutu,al spacing of fixed and 

drive-side disk guides 1003 and 1002 is determined by the width of the disk 

they .support. Optical sensor 236 is-positioned so that the light beam is broken 

when a disk of a certain size is supported between timing and friction belts 14 

and 12. Referring also- lo Fig. 6S, a signal lN'. which is output by optical 

sensor 236, goes high (H) when the size of an inserted disk is between 78 and 

84 mm, which corresponds with small diameter compact disks. 

Referring to Figs 3 and S, drivwide disk guide Ul02 includes an upper 

disk guide 9 of a resin having a low friction coeffic,ent such as Duracon. A 

lower sudace 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 ~000. A 

sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower 

surface of upper disk guide 9. A projection 98, on a bottom end of sloped 

surface 9A, engages the upper surface of the disk edge. A sloped iurface lOA, 

running longitudinally on a lower disk guide 10, slopes at a 45-degree angle 

in a ~rection opposite that of sloped surface 9A. A projecdon lOB on an 

upper end of sloped surface lOA engages a lower ·surface of the d~sk edge. A 

gap of 1.3 mm width (IU), between projection 9B and projection lOB, is 

slightly wider th~ the thickness of a disk (1.2 mm) so that the disk edge is 

guided precisely. 

Referring to Fig. 3, a timing pulley 15 rotates on a shaft· 16 on a 

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

of upper disk guide 9. Another shaft 6 projects opwardly from the upper 

surface of lower disk guide 10 at its rear end. Another timing pulley 7 rotates 
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on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 to 

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

transport of disk, Dt d. An inside surface of timing belt 14 has teeth or 

serrations. Outside surfacr.s of timing pulleys lS and 7, adjacent corresponding 

portions of the inside surface of timing belt 14, also have teeth or serrations 

to engage the teeth or senations of timing belt 14, thereby preventing slippage 

of timing belt 14 with respect to timing. pulleys 15 and 7. 

Referring, now to Figs. 4 and 6, a fixcd~side disk guide 1003 supports 

friction belt 12. As in drive-side disk guide 1002, fixed-side disk guide 1003 

has a disk guide 11. of a resin material having a low friction coefflcient. A 

guide groove 11 t is formed longitudinally on disk guide 11 to guide the disk 

edge opposite drive-side disk guide 1002. Guide groove 11" includes sloping 

surfaces llA, 1181 and a square U-shaped groove llC that form a channel 

shape with a tapered entry. 

Referring now also to Fig. 8, a tapered disk guide 11B (see Fig. 8) 

toward a front end of fixed-side disk guide 1003. An gap H2 of groove UC 

is 1.S mm wide. slightly wider than the thickness of· a disk. This gap width 

allows the disk edge to be guided precisely without binding. Friction belt 12 

is fixed to a flat wall llD of a belt faxing piece llF a:t the blind end of groove 

l lC. Friction belt 12 runs the length of -fixed-side disk guide 1003 except for 

the front portion over which ll;iSk guide 11 E extends. Friction belt 12 has a 

high friction coefficient to prevent the rim of the disk from slipping: Ends 12A 

of friction belt 12 are wrapped around belt fixing piece 1 lF and held in place 

by a reinforcement plate 13. Reinforcement plat.e 13 also supports flat wall 

1 lD to prevent it from bowing due to the force applied by the disk running 

along friction belt 12. 

Referring to F"ig. 3, S~ and 6 an outer perimeter surface 14A of timing 

belt 14 is positioned to engage with the disk edge, guided between projections 

98, lOBt on the left side of hou1ing 1000. Friction belt 12 engages the 

opposite edge of the disk. Timing belt 14 is revolved by timing pulley 15 to 
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move the disk inside housing 1000. Friction belt 12 is fixed relative to loading 

plate 81R.. Therefore, if timing belt 14 were permitted to bow, the center of 

the disk \VOUld move toward the le~t of the device causing the path of the disk 

to be nonlinear. Also. the distanr.e of disk transfer, from front to rear, is 

determined from. rhe angular displacement of timing pulley 15. The non-linear 

displacement of the disk would make it difficult to determine the fore-aft 

displacement of the disk from the angular displacement of thning pulley 15. 

This is so because, with bowing of timing belt 14 and.friction in the sliding 

supports, the transverse movement of the disk would be a complex function of 

fore-aft displacement of timing pulley 15 which would vary with properties of 

the tim~ belt (which could also change O\let time). Therefore any bowing in 

timing belt 14 is likely to lead to errors in fore-aft position detection of the 

disk. 

Referring momentarily to Fig. 82, timing belt 14 is prevented from 

bowing by a guide wall 100, on lower disk guide 10. The inside surface 148 

of timing belt 14 slides over guide wall 100. This prevents the force of the 

disk. from pressing timing belt 14 inwilrdly. A metal plate 8, between disk 

guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides 

9 and 10 are of resin. meral plat.e 8 prevents disk guides 9 and 10 from 

flexing. A disk protection sheet 23, attached to the top and ~ttom surfaces of 

the rear side of disk guides 9, 10, prevent damage to storCd disks (described 

later) above and below diBk guide 9. 

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

rotates timing pulley 15. Motor 250 is fixedly attached to main chassiS 90 on 

a bracket 180. A worm· gear 25'.3 is press-fitted to a rotating ahaft of drive 

motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90. 

Gear 63A on a lower portion of gear member 63, engages worm gear 253. · 

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

allowing plate 86A to swing freely. A gear 82B rotates ~n a shaft hingeably 

intercoDDeCting plates 86A and 868. Timing pulley 15 rotates on shaft 16 
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protrudi_og from a ~ist.al end of plate 868. An intermediate gear 82C, rotating 

at a middle of plate 86A, meshes with both gear 63C. on an upper portion of 

gear member 63, and gear 82B, thereby transmitting .rotation of the shaft of 

motor 250 to geu 82B. Rotation of gear 82B is further transmitted to timing 

pulley 15 by a gear 82A that rotates on a middle of plate 868. Gear $2A 

ineshes with gear 82B and a gear 1SB on a lower portion of_timing pulley 15. 

Referring momentarily to Pigs. 25-29. plates 86A, 86B pivot 

responsively the position of timing pulley IS as timing pulley JS moves 

transversely with drive-side disk guide 1002. Thus, the rotation of motor 250 

is transmitted to timing pulley 15 by an extensible transmission without 

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

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

innsmission instead of a movable motor and transmission. the mass and . . 
weight of the drhre mechanism travelling with loading plate ~IL is minimized, 

making itpossible to uie a~ spri~g 127 to urge loading plates 81L and 

SIR medially rogether. Disk insertion is thereby made easier and more 

responsive. In addition, the pressure load on tiining beJt 14 and friction belt 

12 js reduced, 

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

shutter wbccl 638 on the upper portion of gear member 63 periodicaUy 

interrupts a light heal!} detected by optical sensor 232 as gear member 63 

rotates. Optical senso_r 232 generates a loading pulse signal, signal 

L. PULSE. ·eecausc bowing of the timing belt 14 is prevented as discussed 

~ ro1ation of .shutter wheel 638 is cmrelat.ed in a predetermined way with 

movement of disk D, d. Therefore, signal L. PULSE can serve as an 

indication of disk movement. ~ring. diak tra~fer, one puJse in signal 

L . PULS B indicates a movement of O.S mm of tbe disk 'n the present 

embodiment, The same signal L • PU:LS B also indicates the distance moved 

by loading plate BlL during an operation that is described below. In this 

operation, one puisc fudicates that loading plate 81L ·has moved 0.314 mm. 
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Referring now aisO m Pig. 13, when no disk is held between drive-side 

and fixed-side disk guide 1002 and 1003, the force of spring 127 pulls SUpport 

pins 17A and 178 together until they rest against the ends of guide grooves 

80A and BOB, respectiveiy. This places disk transfer mechanism 1001 in a disk 

receiving position (POS. 1). In the djsk receiving position, loading plates 81L 

and KlR, attached to support pins 17 A and 178, respectively, are located at 

specified positions. The specified positions are such that the distance Wl 

between timing belt 14 and friction belt 12, which are supported by loading 

plates 81Land 81R, Is 76 mm. This separation distance is slightly smaller than 

the 80 mm diameter of small-diameter disks. When disk transfer mechanism 

1001 is in the disk receiving position, timing belt 14 is stationary and remains 

so until a disk D, dis illserted a ratain distance. · 

When disk D, dis imcrred through insertion aperture IA, the rim of. 

~isk D, d first engages with timing be)I: 14 and disk guide 1 lE. As described 

above~ dist guide l lB is of a resin material having a low friction coefficient. 

Thli.!I, the disk rim slides freely against disk guide lJB during disk insertion. 

As the disk is inserted, loading plates 8lL and 81R are forced apart against the 

foree of spring 127. The presence of disk guide llB prevents disk D from 

rubbing against timing belt 14 during this phase of insertion. By preventing the 

disk from rubbing against timing belt 14, damage and wear to timing belt 14 

is minimi~d. 

Referring to Figs. 14, IS, and 16 when disk D is imerted to the 

position indicated by PO. the separation· distance between timing belt 14 and 

friction belt 12 is increased to 78 mm. This lnitiat.es disk loading. To pull disk 

D ~tb housing 1000, disk transfer mechanism 1001 revolves timing belt 14 

countetclockwise. However, timing belt 14 cannot pull the disk ·in until the 

disk has reached a certain point where the tendency of the disk to slip back out 

due to the force of 11pring 127 Is overcome by the force of friction between the 

disk edge and timing belt and frictjon belt 12. This requires that the user push 

th8 disk inwardly up to that point. The present design is optimized for a user 
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that inserts disk D intO imertion aperture lA holding tbe disk spindle hole and 

the· disk rim with the right forefinger and the thumb, respectively. The disk 

can then be easily and m.turally rotated clockWlse as the disk is pushed in. 

Drive-side disk guide 1002, draws the disk in by pulling the left side of disk 

D, rota.ting it clockwise. with the hand of the user urging it along until disk 

transfer mechanism lOOi gers a solid grip on disk D. 

Once disk transfer mechanism 1001 has brought disk D to a position 

where it is flrmly supported between timing belt 14 and friction belt 12, disk 

D is moved independently of the user. Disk D is brought to a playback 

position (P2) and then to a stock position (P3). Referring momentarily to Fig. 

19, by driving timing belt 14 clockwise, disk transfer mechanisn1 1001 brings 

disk D from a-stock pmition (P3). or a playback position (Pl), to an eject 

position (P4) where disk D, d may be removed by the user. Disk transfer 

mechanism 1001 is controller to bring disk Das far to the front of the disk 

player as possible without causing permitting timing belt 14 and friction bell 

12 to lose their grip on it. That is, timing belt 14 is stopped jlist before timing 

belt 14 and friction belt 12 would shift medially under the force of spring 127. 

This insmes that diak D is firmly held in the eject position. The diilc D is 

moved between the eject position, the playback. po1ition, and the stook position 

in response to keypad entries by the user. 

Referring momentarily to Figs. 13, 17, and 25 when a disk is played 

back, loading plates 81L and 81R are separated by a distance greater than the 

diameter of the disk, thereby releasing the disk so that the disk can be rotated 

freely. A rack engager UJ05. which moves loading plates SIL and 81R apart. 
is also driven by motor 250. 

Referring agaiii to Fig. 7, a rack release plate 134 is attachCd to main 

chassis 90 by pins 135, inserted in a guide grooves 90H in main chassis 90, 

so that rack release plate 134 can slide left and right relative to main chassis 

90. A bend 134B in raclc release plat.e 134 is positioned to engage a bend 75B 

in a sliding plate 75. AT-shaped rack release lever 130 rotates on a shaft 133 
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extending from the upper surface of a motor bracket 180. A spring 138, strung 

between rac~ release 1ever 130 and motor bracket 180, urges rack release lever 

130 in a clockwise direction, as viewed from above. An arm llOB of rack 

releaBc lever 130 passes through an opening 87C in a rack member 87 • 

. inserting into a groove l34A of rack release plate 134, so rhat rac1c release 

lever 130 rotates count~oclcwisc responsively to a rightward ~ovemcnt Qf 

rack release plate 134. 

Referring mw. aJso to Fig. 29. projections· 87 A on the lower end of 

rack member 87, are inserted into boles {hidden in the drawing) in main 

chassis 90. Rack member 87 has an integral i:ack 87D with a longitudinal axis 

that runs laterally. The insertion of projections 87 A into the holes forms a 

pivotable connection between rack member 87 and main chassis 90 permitting· 

rack member 87 to pivot in an arc whose tangents are perpendicular to the axis 

of rack 87D. Thus, rack member 87 pivots toward and away from the front 

of the disk player. Integral rack 87D engages with gear !SC locat.ccl between 

gears 1SA and lSB timing pulley 15. A bend 878 of rack member 87 ~ 
connected to arm 130A of rac1c relCase lever 130 by a plar.e 1~ 1 and a spring 

132. When rack release lever 130 rotates in.a counterclockwise direction, rack 

member 87 rotates toward the rear of the· disk player causing rack 87D to 

mesh with gear l5C. 

Referring now to Figs. 7f 25-29, and 66, rack engager 1005 controls 

rack member 87 so that it engages with gear lSC (ON) or disengages (OFP) 

ill response to the position of sliding plate 75} While sliding plate 75 is moving 
between a position DOWN-2 and a position UP-1, bend 75B of sliding plat.e 

7S js positioned at a distance from bend 1348 of rack release plate 134. 

Therefore, in this range of positions, the force of spring 138 rotates rack 

release lever 130 to· position rack release plate 134 toward the left end with 

pins 135. 135 resting at the left-mo8t ends of their respective guide grooves 

90~, 90H. In this range of positions of sliding plate ·7S, rack member 87 is 

held away from gear ISC by plar.e 131 as shown in Figs. 25-27 under the 
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urging of spring 138. When sliding plate 75 moves from position UP-1 to 

position UP-2, bend 75E engages with bend 134B, and rack release plate 134 

ia moved to the right of the disk player. Therefore, rack release plate 134 

rotates rack release lever 130 counterclockwise against the urging of spring 

138 causing plate 131 and spring 132, to pull rack member 87 to a position 

where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches 

position UP-2 form position.UP-I as liming pulley 15 is rotated, gear lSC 

rotates so that it follows_ along rack 87D as shown in Fig. 29." This causes 

loading plates 81L and 81R to move laterally between positions in which a 

disk is held between timing belt 14 and friction belt 12 lQ open positions POS. 

4, in which the disk is released (Compare Figs. 13 and 17). 

Referring to Figs. 9 and 49, an optical inechanism 1006 includes a 

chassis 30, a turntable 102, an optical pickup 2, and an optical pick.up transfer 

mechanism 53. Disk Dis mounted on turntable 102 and rotated as disk D is 

played back. Turntable 10'2 bas a gear 37 attached to its lower surface. 

Turntable 102 and gear 37 are fixedly attached tD the rotating shaft of a main 

motor 33A which drives them. Gear 37 meshes with gear 3S which. in tum, 

meshes with gear 36 of auxiliary motor 338. Gear 3S rotates on a shaft 

attached to chassis 30. Turntable 102 is th.us rotated by both main motor 33A 

and auxiliary motor 33B. 

Main motor 33A and auxiliary motor 338 are both employed to drive 

1lJmtable 102 during playback and to drive optical piclcup 2 and_turn~le 102 

during accessing and start-up operations described further below. Two motors 

are used because their operational combination provides certain benefJ.ts. 

During disk playback:, motor 33A and auxiliary motor 33B are supplied with 

drive voltage at a ratio of approximately 7:3 so that auxiliary motor 338 acts 

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

backlash between meshed gears 35-37, minimizing vibration of turntable 102. 

Advantageously, because auxiliary motar. 33B is partially driven by main 

motor 33A, a back-einf generated auxiliary motor 33B reduces the total current 

. l9l/lZ 'd 1gg1 'ON 9Btg1gz Zl9 NOSfiflHXA ~ NOSfiHdS Qt: Z l 9661 'Hfi ·g 



.. . . ' . 

22 

•. 

, . .. 
: . 

flow to the two motors. Therefore, the load of auxiliary mo1?r 33B_ is, to a 

first-order approximationt non-dissipative. 

Dnrmg accessing and start-up, a.high torque a1l4 speed are desifed to 

minimize delay in ieaching selected and steady operation. Therefore, during 

start-up and accessing, main motor 33A and auxiliary inotor 33B arc supplied 

with equal drive voltages thereby driving disk D with twice the drive torque 

of playback operation, causing turntable 102 to reach playback speed quickly. 

Tims. optical pickup 2 can begin reading disk D quickly, and the access time 

can be shortened.. Since main motor 33A: and auxiliary motor 33B are powered 

equally, ·vibration due to backlash between connected. gears ·35.37 is 

trammitted to mrntable 10'2. However t this vibration presents no problem since 

the vibration is only undesirable during playback, not during acceleration or 

deceleration of disk D. Further details of the motor drive circuit can be found 
i 

in Japanese Patent Application Serial Number 6-340510 (filed December. 28, 

1994). 

A centering cone 101, projecting from the top surface of turntable 102, 

precisely centers disk D with respect to turntable 102. A magnet 105, inside 

centering cone 101, attracts a clamper 1009 (not shown in Fig. 9 and described 

below)~ Guide rods 31, 38, mounted in chassis 30, guide optical pickup 2 

along a linear scanning path that forms an angle of 2S degrees in the clockwise 

direction with the front side of main chassis 90. The scanning path of optical 

pickup 2 is a radial line of disk D when disk D is mounted on turntable 102. 

A scanning motor 3-t and optical pickup transfer mechanism 53, that includes 

deceleration gears 51, 52, 54, and a rack 50, enable a scanning movement of 

optiall pickup 2. · Optir.al sensors 230A1 230B detect the rotation of a shutter . . 
wheel SS. driven by a gear 51, This allows the distance of scanning movement 

to be detecmd.. 

Lower dampers 41, fitted into attachment holes 30C on chassis 30, . . 

vibrationally isolate chassis 30 with optical mechanism 1006, from a base 40. 

A respective spring 42, between each lower damper 41 and base 40, supports 
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the weight of chassis 30. fasteners 43 insert through upper dampers 44 on the 

upper wrface of damper 41 passing through lower dampers 41 to connect to 

base 40. 

A damper lock mechanism 1008, selectively locks optical mechanism 

1006 on chassis 30 to a bale 40 from which optical mechanism 1006 is 

otherwise vibrationally isolated. Damper lock mechanism 1008 includes a Y­

shaped Ioele plate 64 w~th pins 64C projecting from its lower surface. Pins 64C 

fit into guide grooves 400 on base 40, permitting lock plate 64 to move over 

a limited range and direction defined by guide grooves 400. A J-shaped lock 

plate 6S also bas a pin 6SB, projecting from its lower surface, that fits into a 

guide groove 40B on base 40, permitting lock plate 6S to m~ along a limited 

path defined by guide groove 40E. Engagement tips 64A and 64B of Ioele plate 

64 pass through holca 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. Engagement tip 6SA of lock plate 6S passes through a hole 40C located on 

·a left side of base 40, and insert into a hole 30C located on a left side of 

chassis 30. (Hole 30C is not visible ln Fig. 9, but is visible in Figs. 30-33.) 

Lock plates 64 and 6S are interconnected by connecting plate 66, which rotates 

on a shaft 67 projecting u.,wardly from base 40. A compression spring 68 is 

inserted between base 40 and lock plate 64. urging lock plate 64 toward the 

right side of base 40. Thus, lock plates 64 and 6S move in oppmite directions 

against, and with, the force of compression spring 68. A notch 66A on an end 

of connecting plate 66 passes though an opening 40F in base 40. A sliding • 

plate 75 (described later) engages notch 66A to control the angular position of 

connecting plate 66. 

Referring now to Pigs. 30-3'.! and 66, damper lock mechanism 1008 is 

locked and unlocked In response to the position of sliding plate 75. An edge 

75Bn of sliding plate 75 is at a substantial distance from a notch 66A of 

connecting plate 66 when sliding plate 75 is between position DOWN-2 and 

position UP-1. 1bus, while sliding plate 75 is between position DOWN-2 and 
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UP-1, Ioele plates 64 and 6S are urged toward the right side of housing 1000 

by the force ~f compression spring 68 forcing engagement tips 64A. 64B, 65A 
. . 

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

chassis 30, to be locked to base 40. When sliding plate 75 is moved from 

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

connecting plate 66 counterclockwise against the force of compression spring 

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

lock. plat.c 6S toward the right side of housing 1000, causing engagement tips 

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

30A - 30C of chassis 30, respectively. Thus freed, in position up.:.2, optical 

mechanism 1006 is elastically supported by lower dampers 41 and upper 

dampers 44. 

Referring to Figs. 10, 45, and 47, a vertical transport mechanism 1007, 

raises and lowers base 40 .. with the attached optical mechanism 1006, between 

an up position (Fig. 47) and a.down position (Fig. 45), In the up position, disk 

D Is played back. In the down position, optical mechanism 1006 is shifted 

down and away from disk D to clear the way for transfer of disk D. 

Vertical transport mechanism 1007 raises and lowers base 40, which 

·is supported. at its forward side on guide pins 4SA and 458 and at its rear end 

on ramp channel 48'. Ramp channel 48" is cut out of a stainless steel guide 

plate attached to base 40 at the rear end thereof, Guide pim 45A and 4SB rest 

in ramp chlUUlels 7SA" and 75B, in bends 7SA and 758, respectively, of 

sliding plate 7S. Ramp channel 48' te!ts on pin 47, inserted in an oi>enlng in 

a vertical extemion 75C in sliding plate 75. Base 40. with elastically supported 

Optical mechanism 1006, rides up and· down on guide shafts 137A, 1378, 

whlch are attached to .main chUsis 90 and passing through openings in base 

40. Sliding plate 75 is translated left and right relative to main chassis 90 

causing guide pim 45A and 45B to ride up~ down in ramp chan~els 7SA' 

and 7SB', respectively, and simultaneously ca.using ramp channel 48' to ride 

upwardly .on pin 47. 
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Shafts 136A-136C. screwed into main chassis 90. guide the left and right movement of 

sliding plate 75. Shafts 136A-136C pass tbrriugh chanilels 7SH in sliding plate 75. Shafts 

136A-136C have wide heads to hold sliding plate 75 adjacent to main chassis 90. A worm 

gear 254 pressed onto a rotating shaft 251A of a motor 251 meshes with a gear 184A of a gear 

member 184. which rotates on shaft 92 projecting upwardly from main chassis 90. Another 

gear 184B of gear member 184 meshes with a gear 71, which in tum meshes with a gear 72. 

Gear 72 in turn meshes with a large diameter gear of gear element 73. A smail diameter gear 

of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter 

gear 74A of gear element 74 in tum meshes with an integral rack 7SF in sliding plate 75. 

Gears 71 and 72, and gear elements 73 and 74, all rotate On respective integral. shafts that fit 

into respective holes in the bottom of inain chassis 90. Therefore, rotation of motor 2S 1 

1ranslates sliding plate 75 left and right. 

A mutter wheel SS, attached to a top (If gear member 184, periodically interruprs a 

light beam of an optical sensor 233, supported on a bracket 181, as gear member 184 rotates, 
! 

to generate a series of signals (sliding plate motion pulse signal, P. PULSE, described below). 

· This series of signals is used by a controller to detemiine the position of sliding plate 7S. 

Referring now also to Fig. 66, horizontal portions Gl of ramp channels 7SA' 8nd 7SB' 

guide pins 4SA and 4SB of base 40, Without lifting them, as sliding plate 75 moves between a 

position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and . 

37). Thus, base 40, with optical mechanism 1906. remains in the down position (optical 

mechanism.1006 is shown in the down position in Fig. 45). below disk Din the playback 

position. When sliding plate 75 moves between position_DOWN-1 and position UP-1 (the 

Jatter shown in Pigs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of 

ramp channels 7SA' and 75B', thereby lifting optical mechanism 1006. When sliding plate 75 

moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41), guides 

pins 45A and 45B 
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remain in hori2on1al portions 03 and optical mechanism remains in the up 

position (optical mecbanism· 1006 is shown in the up positio~ in Fig. 41) for 

disk playback. In the up position. opdcal mechanism 1006 is at the level of a 

lower surface of disk D, din the playback position and mounted on the upper 

surface of turntable 102. Therefore, there is no need to displace disk D. d, as 

in a tray-type disk player, to play djsk D, d back. As can be seen from 

impection, guide groove 48' and pin 47 cooperate in auch a way that the rear 

end of ·base 40 is lifted in concert with the forward end, just as described 

above. 

One pulse of signal P. PULSE indicates approximately 0.231 mm of 

movement of sliding plate 7S. A shutter piece 75G, on a bend on sUdlng plate 

75, int.crrupts a light beam generated and semed by optical sensor 237 on main 

chassis 90. Thus, aptical sensor 237 detects a reference position of sliding 

plate 75 at the point where shu~ter piece 7SG just ceases to interrupt the light 

beam u sliding plate 75 moves to the right of posit.ion DOWN-1 or just 

int.ernlpts as sliding plate 75 maves. left of position UP-1. This reference 

signal, generated by optical BCDSOr 237, is signal P. REF. Signal P. R:SF 
goes low (L) when shutter piece 750 ~ascs to interrupt . the light beam 

generated by optical .sensor 2'37 and goes high when the beam is interrupted.. 
The positions of sliding plate 75 are determined by counting the number 

of pulses of signal P. PULSE after the signal P. RBF goes fow (L). Position 

D~-1 is detected by moving sliding plate 75 leftwardly after signal 

P. REF goes high (H), and halting after counting three pulses from signal· 

P. PU~SE. Sliding plate 75 .is positioned at position DOWN-2 by .halting 

after counting 20 pulses. Sliding plate 75 is positioned at position UP-1 by 

moving sliding plate 75 to the right until signal P. REF goes low (L) and 

st.opping after ~nting 27 pulsCs of signal P . PULSE. Sliding plate 75 is 

positioned at position UP~2 by halting a rightward movement after counting 45 

pulses. 
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Referring to Figs. 2 and 49, a clamper 1009 clamps disk Don turntable 102. Clamper 

1009 includes a clamper base 100 with a bottom surface to which a ferromagnetic plare 111, is 

attache.d. A cJamp support 1 lS bas a flange 115A top and a shaft l 15B which passes through 

an opening 800 in-loading chassis 80. Flange USA tapers at its perimeter. Shaft llSB is 

insertably fixed to clamper base 100. A clamping sheet of compressed urethane is adhesively 

boJJded to the outer perimeter of the bottom surface of clamper base 100 to protect disk 

surfaces from damage. Turntable 102 has a magnet 105 which is positioned to attract 

ferromagnetic plate 111. 

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper 

1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins 

78, 78, projecting upwardly from the upper surface of loading plates 81L and 81R, pass 

through guide groove SOD of loading chassis 80 and insert into guide grooves 77B and 77B of 

clamper holder 77L, 77R. Respective projections 77C, 77C, projecting downwardly ftom 

clamper holders 77L, 77R. pass through, am are guided by. respective guide grooves SOE, 
I 

SOB of loading chassis 80. 'I1ms, clamper holders 77L, 77R are free to move left and right 
. 

with respect to loading chassis 80. Clamper holders 17L, 77R have respective supports 77 A, 

77 A on respective ends which face each other. Supports 77 A, 77 A are shaped to clamp and 

support flange ll'A of clamper 1009 when supports 77 A. n A are brought together. Sopport 

77 A bas a V-ahaped cross section. · A spring 128 nrges clamper holders 77L and 77R together 

to snugly embrace flange 115A. Flange 115A fits precisely in supports 77 A, 77 A in a definite 

position when supports 77 A. 71 A are brought together. Thus, supports 77 A, Tl A hold flange 

llSA at a precise vertical position beping clamper 1009 a.t 0.3 mm above disk D . 

. Refer:dng to Figs. 42-45, clamper support mechanism 1010 supports clamper 1009 

above disk D responsively to movement of loading plates 81L and SIR as fOllows. When 

loading plates 81L and 81R are moved between a disk Ieceiving position (POS.1, shown in 

Figs. 42 and 43) and Iarge-diamet.er 
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disk support position (POS.3 shown in Figs. 44 and 45), pins ·1s, 78, on 

loading plates SlL and 81R, travel in guide grooves 'nB, 778 of clamper 

holders 77L, 71R without affecting clamper holders T/L and 77R. The force 
- . 

of spring 128 brings clamper holders 77L, 77R together causing supports 77 A. 

77A .to hold clamper 1009 0.3 mm above disk D in the playback position. 

Referring now also to Figs. 46-49, optical mechanism 1006 is raised. 

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

position, POS.4 shown in Figs. 48 and 49). In the open position, respective 

pins 78, 78 on loading plates BIL and 81R press against respective ends of 

guide grooves 778, 77B spreading clamper holders 77L and 77R apart against 

the force of spring 128. This causes supports 77A, 7/A to release flange 

l lSA. Clamper 1009 is then attracted to magnet lOS of turntable 102 clamping 

disk D between turntable 102andclamper1009. Loading plates 81L and 81R 

are brought to the open pmition (POS.4) even after disk D tias ~n moved to 

the stock position so that the stocker can be moved up and down. When this · 

happens, since no disk D. is present on turntabie 102 hi the up position, _ 

clamper 1009 is .attracted to magnet lOS, and rests on centering cone 101 of 

turntable 102, as shown in Pig. so. 
Referring to Figs. 2 and SO, a shutter piece 77L' on clamper holder 

· 77L indicates clamp errors the outer perimeter position of loading plates 81L 

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

shutter piece 77L'. Optical sensor 234 generates a l~ing plate outermost 

position detection signal (OUT) which is at a high level H when supports 'Tl A, 

ilA arc tightly held together around flange llSA and at a low level (L) when 

supporlB 17A. 77A are moved apart. 

Referring now to Fig. 51, supports 77A, T1 A have wedge-shaped cross 

sections, If flange llSA is forced upwardly or downwardly, supports 77A, 

77 A can be spread apart. This may happen if, when optlcal mechanism 1006 

is moved to the up position, disk D is misaligned with respect to turntable 102. 

Tur:ntahle lO'l will fo~ce disk D upwardly against clamper 1009 causing 
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supports Tl A, ii A to spread apart. This will cause the OUT signai to go low 

indicating an error conditlon. Note that, in the up position of optical 

mechanism 1006, the upper surface of turntable 102 and the lower surface of 

disk D precisely coincide. 'Therefore, normally, the mo'Yemcnt of turntable 102 

to the up position should not raise disk D at all. Note also that as clamper 

1009 is attracted toward turntable 102 due to the magnetic force of magnet 

105, and since there is only 0.3 mm of clearance above disk D, clamper 

holders 77L~ 77R. are not forced substantially apart even if clamper 1009 is 

lowered to the surfar.e o~ disk D.Therefore, unless loading plates 81L and 81R 

have been brought lO the open position POS.4. the output from Optical sensor 

234 should remain in the high (H) state even when optical mechanism t 006 

has moved to the up position. Thus, the output from optical sensor 234 (signal 

OUT) is also used to detect clamping errors between clamper 1009 and 

turntable 102. 

Referring now to Fig. 65, signal OUT' goes low (L) when loading 

plates 81L and 81R separate beyond the point where a Jarge-diamcmr disk can 

be supported between timing belt 14 and friction belt 12 at position POS.3. 

1bis serves as a reference point foi- the determ.inaµon of other positions of 

· Joading plates RlL and 81R. Moving laterally from this reference position, 

where sipal OUT goes low. and oounting 11 pulses of signal L. PULSB, 

position POS.4 is identified. Positions POS.1-POS.3 are represented, 

t~ectively, by 13, 76, 83 pulses of signal L. PULSE as loading plates 81L 

and 81R t.ravel medially from position POS.4. 

Referring t.o Fig, 11. a stocker 1011 is generally defined by.a top plate 

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

inserlably affixed in respective sli~ of stocker body 150. Sheets 153, of the 

non-woven cloth, the same used u a case lining to protect floppy disks, is 

adhesively bonded to top and bottom surfaces of stocker plates 152A-152D and 

top plate 151. Sheets 153 are folded and wrapped around forward ends of 

stocker plates 1S2A-1S2D and top plam 151. StOclcer 1011 removably supports 
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a toCal of four disks (not shown in the drawing) at a pitch of 3 ~ between 

top plate lSl and stocker plate 1S2D. A first st.ored disk is inserted between 

top plate 151 and stocker plate 152A. A second stored disk is stored between 

stocker plates ~S2A and 1528. A third stored disk is stored between stocker 

plates 1S2B and 152C. A fourth stored disk is stored between stoeker plates 

1S2C and 152D. 

A~ 140, projecting upwardly from main chassis 90, is inserted In 

a bearing lSOA to guide stocker 1011 along a vertical path of movement. Nuts · 

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

that rotate on shafts 165L, 165R, respectively, projecting upwardly from main 

chassis 90. Thus. rotation of scre\vs 167L, 167R moves stocker 1011 
. . 

vertically. A stocker vertical trausfer mechanism 1012, located below stOcker 

. 1011, drives screws 167R., 167L. A motor 252, supported by bracket 182 on 

main chassis 90, bas a· rotating shaft with a press-fitted worm gear 62. A gear 

member 169, mtat.ably supported by shaft 170, has a gear l69A, on an upper 

portion thereof, that meshes with worm gear 62. A gear 1698 on a lower 

portion of gear member 169 meshet wid1 a gear 167 A attached to screw 167L. 

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

which in mm meshes with a gear 168R. Ot.ar 168R meshes with a gear 167A 

attached to screw 167R. Clockwise rotation of screws I 67R and 167L lowers 

stocker 1011, and counterclockWise rotation of screws 167R and 167L raises 

stocker 1011. . '_ 

A shutter member 173 rotatts on a shaft projecting upwardly from main 

chassis 90. Shutter member 173 haS a gear l73A, on im lower surface, that 

meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter 

member 173 is detected by opticil sensors '238 and 239 and used to determine 

the vertical movement and position of stocker 1011. A shutter piece 17'.lB 

projects from an _edge of shutter member ~73 and slits Sl-S4 in shutter 

member 173 divide shutter member 173 at 90 degree intervals. Shutter piece 
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1738 and slits Sl-S4 are detected by optical sensors 238 and 239, respectively, 

on a disk: lock base 1S5. 

Optical sensor 238 generates a stocker reference position signal 

(S • RBP), when shutter piece 1738 interrupts a light beam generated and 

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

is brouiht to a position above disk holding position POS(l). POS(l) of stocker 

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

151 and stocker plaf.e 152A with a disk transfer position. 

Optical .semor 239 geDerates a stocker position signal (S • POS). Each 

time stocker 1011 passes Oll8 of positions POS(l)·POS(4), the signal goes low 

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

signal S . POS goes low (L) af~ signal S . REP goes high (H). The 

remaining p(Jsitions POS(2), POS(3), and POS{4) are detected moving stocker 

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

respectively. 

Referring "to Figs. 12, S3, and SS, a disk lock mechanism 1013, 

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

upper disk lock shaft 158 projects d()WIJ.wardly from a lower 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 158 extends to a 

position slightly (0.8 mm) ab0ve an upper surface of a disk D being 

transported into stocker 1011 as shown in Fig. SS. Upper disk lock shaft 158 

prevents movement of the disks above the disk D being transported. Pigs. 53 

and SS show the stocker in position POS(l), so upper disk lock shaft 158 does 

not pass through any of the disk spindle holes within stocker 1011. A lower 

disk lock shaft 156 projecting upward from main chassis 90 is coaxially 

aligned with upper disk lock shaft 158. 

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base ISS 

permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft 

156 moves between a lock position and an unlock position. In the lock 
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position. a t.a.pered .upper end of lower disk lock shaft 156 fits into upper disk . 

lock shaft 1S8· (see Fig. 53). In the unlock position, lower disk lock shaft 156 

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

and lower disk lock shafts 158 and 1S6 through which a disk can pass (see 

Fig. 5S). A spring 159 inside lock shaft 156 applies an upward force on lower 

disk lock shaft 156. A sheet 157, of compressed urethane, is atiachr.d to the 

upper surface of lower disk lock shaft 156 to help avQid possible disk damage. 

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

1013 includes a lock ~lease arm 172 rotatably supported by a shaft 183 of 

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

engages upper surfaces of projections 1S6A at a base of lower disk lock shaft 

156. Spring 178 applies a clockwise rotating force to lock release arm I'll 

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

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

and rear guided by integral guide gro~ 96C, 96C that engage pins 97 on 

main chassis 90. A rear-facing surface 96A of relay plat.e 96 pushes against an 

engagement portion 1 ne of lock release arm 172 to rotate lock release arm . 
172 counterclockwise against the force of spring 178. An engagement portion 

968 on a lower surface of relay plate 96 engages with a cam surface 7SD, 

having surfaces Cl-CS, on an edge of sliding plate 75 (visible in Figs. 52, 54, 

56, and SS). 

Referring now to Figs. 12 and 52-59, lower disk Jock shaft 1S6 is 

po..itioned responsively to the position of sliding plate 75. When sliding plate 

7S is in a position DOWN-2, engagement portion. 96B of relay plate 96 is 

engaged with surface C1 of cam sUrface 7SD. In position DOWN-2, as shown 

in Fig. 53, lock release arm 172 is rotated to a position in which it exerts no 

downward force on lower disk lock shaft 156. Thus, in position DOWN-2, 

lower disk. lock shaft 156 is .seated in Qpper disk lock shaft 158, the Jock 

position, held there by the force of spring 1S9. 
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When sliding plate 75 moves toward the right side of housing 1000 

(toward the up position of optical mechanism 1006), engagement portion 968 

of relay plate 96 follows sloped surface C2 of cam surface 75D, moving relay 

plate 96 tnwanl the front of main chassis 90. AB engagement portion 968 

follows sloped surface Cl. lock release arm 172 rotates clockwise· under the 

urging of spring 178, forcing lower disk lock shaft 156 gradually downward. 

When sliding plate 75 reaches a pmition DOWN-1 1 shown in Pig. 54, 

engagement portion 96B of relay plate 96 rests on surface C3. Lock re1eue 

arm 172 halts at Che angle shown in Fig. SS. and lower disk lock shaft 156 is 

held at the unlock position, permitting disk transfer. 

As .sliding pJate 7S is translated. further to the right side of housing 

1000, engagement portion 968 of reJay pllte 96 is pushed rea~d by inclined 

surface C4. Lock release arm 172 rotates counfttclockwise, and lower disk 
I 

lock shaft 156 begins moving upwardly under the urging of spring 159. When 

sliding plate 75 reaches a position UP-1, shown In Fig. 56, engagement 

portion 96B is held by the approximately central area of sloped surface C4, in 

which lower disk lock shaft 156 mov~ upward to the position indicated in Fig. 

57. When sliding plate 75 reaches a position UP-~, engagement portion 96B 

engages with surface CS, which is aligned with surface Cl. At this point, as" 

· shown in Fig. 58, lower disk lock shaft 156 has reached the lock position 

again, where it fits into upper disk lock shaft 158. 

A shutter 1568, projecting from lower disk lock shaft 1561 indicates 

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

interrupts a light beam generated and detected by an optical sensor 229, 

attached to disk lock base 155 when lower disk 1oCt shaft 156 is at the unlock 

position. Optical sensor 229 generates a disk lock signal (D • LOCK). which 

is high when lower disk lock shaft 156 in the un1Qck position. V'?ben sliding 

plate 75 is at position UP· -2or pogition DOWN-2, lower disk lock shaft 156 

is at the lock position, as described above. However. if disk D is not 

positioned with its center hole aligned with lower disk IOck shaft 1S6, lower 
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disk lock shaft 1S6 is bloeked by disk D, preventing it from reaching the lock 

position. If disk locking is not properly achieved, vibrations can cause disks 

to shift out of place within stocker 1011, possibly causing damage to the disks 

by lower and upper disk lock shafts 156 and 158 which move vertically wllhin 

stocker 1011. Signal D. LOCK Is used to detect auch d~k-locking errors. 

Referring to Figs. 60-64, a disk insertion error preventing mechanism 

1014 prevents errors during insertion of disk D. A.shutter 120 rotates on a 

shaft 129 rotatably supported at either end by bed BOP, BOF projecting from 

loading chassis 80. Flaps 120A. 120A, projecting radially from an axis of 

rotation of shutter 120, block insertion aperture lA on front panel 1. A pinion 

gear 1208, subtends a 180 degree arc about the axis of rotation of shutter 120. 

Material, such as felt or compressed urethane. ii adhesively bonded to the 

surface of flaps 120A, 120A to prevent abrasion of th~ top surface of disk D, 
I 

since the. top surface of .disk D engages flaps 120A during loading and _ejecting 

operations. 

A shutter arm 121 rotates on a shaft 122 projecting peipendicularly 

from the- lower surface of loading chassis 80. A spring 125 urges shutter arm 

121 in a counterclockwise direction, as viewed from the top. A rack 12IA 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, fixed on the upper sur.face of the loading plate 81L, engages with side .. 
SJllface 121B of shutter arm 121 responsively to movement of plate 81L. 

Referring now also to Fig. 65, the angle of shutter 120 changes 

responsively to the position of loading plate 81L. Referring to Fig. 60, when 

loading plates 81L and 81R are positioned at disk receiving position POS.l, 
. . 

pin 123 of loading plate 81L rotates shutter arm 121 clockwise agains~ the 

urging of spring 125. 1be rotation of shutter arm 121 causes shutter 120 tO 

rotate toward the outside of· the device, moving it to the open position. This 

allows a disk to be inserted into insertion aperture lA. 
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The insertion of disk D .causes loading plates 81L and 81R to separare. 

Aa loading plate 81L moves to the left side of housing 1000, pin 123 moves 

away from shutter arm 121 permitting spring 125 to rotate shutter arm 121 

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

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

continues to move away from side surface 121B of shutter arm 121. Once disk 
D is driven by disk trausfer mecbanisrn 1001 completely inside the disk player, 

t1ap 120A is released to a close position in whicl1 shutter arm 121 is rotated 

counterclockwise to a position where it.s side surface 121B engages with bend 

80F of Jnading 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 flaps 120A point downwardly because an arm 

supporting rack 121A .is supported by bend SOP, preventing further rotation of 

shutter 120. Thus, insertion of another disk Is blocked. 

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

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

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

close signal (S.CLOSB) generated by optical sensor 235. Signal S.CLOSB 

goes high when shutter 120 closes. 
. 

Referring l10\V also to Figs. 7, 16, and 21 the change in signal. 

S.CLOSB tO high (H) serves as a reference position for disk transport within 

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

number of pukes fr9D1 the output (signal L . PULSE) of opticat sensor 232 

described above. When a large diameter disk D is inserted and transpOrted to 

p>Sition Pl, flap 120A falls away from the upper surface of disk D, cJosing 

shutter 120. This causes signal S.CLOSE to go high. Play position P2 and 

stock position P3 are detennined for a large diameter disk D by counting 

pulses from ~ignal L . PULS B. For play position P2, six pulses are eounted. 

For stock position P3, 160 pulses are counted. For a small-diameter disk d, 
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play position P2 is indicated by 46 pulses of signal L'. PULSE and stock 

position P3 by 200 pulses of the samo signal •. 

Referring t.o Pig. Dl. a. drive control circuit 1015 includes a system 

controller 300 (preferably a microprocessor) having a ROM, a RAM, and an 

interface circuil Ccmttoll~ 300 receives user input from a mode keypad 301. 

with BIL key 1 - BIL key 4, which a user presses to command controller 300 

to eject and load disks stored in positions 1-4 of stocker 1011. respectively~ 

Con1r0ller 300 is aJso connected to a compUter 303 via an interface circuit 

302. Controller 300 implements mechanism opeiations correspondblg t.o mode 

key entries and commands,, from computer 303 according programming 

descnDed. in the flowcharts of Figs. 68-81. 

Optical sensors 232, 235. 234, and 236 apply signals L. PULSE, 

~s .... :""""c,,_LO....-.SB'""'", OUT, and TN. respectively, to controller 300. Co~ller 300 

ge,pcrateS and applies signals FRONT and REAR to motor drive circuit 304, 

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

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

81L and 81~ respectively. Motor driVe circuit"304 applies a drive voltage to 

drive motDr 250. When signal FRONT goes high (H). a drive voltage is 

applied by motor drive circuit 304 to rotate timing pulley 15 clock.Wise. 

·When signal RBAR goes high (H). a drive voltage is applied to by motor drive 

circuit ~04 to rotate timing pulley 15 in the counterclockwise direction. When 

both signals go high (H), the output from motor drive circuit 304 is short­

circuited to electromagnetically brake motor 250. When both signats.are low 

(L)~ the output of tlie mo~ drive circuit is an open lead state to allow the 

motor 2SO to freewheel. 

Optical sensors 237 and 233 apply signals P . REF and P . PULS B. 

respectively, to controller 300. In response to signals P. REF. and 

P. PULSB, controller 300 generates and applies signals P.UP and P. OWN . . 
to motor drive circuit.305, to control the position of sliding plate 75. Motor 

drive circuit 305 outputs a predetermined drive voltage to motor 251 of optical 

lSl/Zt ·a ms l 'OH 
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mechanism vertical transport mechanism 100',-of Pig. 10. ~signal P.UP 

goes high (H), a drive voltage is output to mnve sliding panel 7S toward the 

right aide of housing 1000. When signal PJoWN goes high. (H), a drive 
. . 

voltage is output to JJ10Ve sliding ~ 75 toward th8 left side of housing 

1000. When both signals P. UP and P .l DWN i go high (H), motor drive circuit 

305 is short-circuited electromagnetically brake motor 251. When both signals 

are low (L), the oulputs are· put in an Open lead state to allow motor 251 to 

freewheel. 

Optical semors 238, 239. and 229 apply signals S • RBF, S • POS~ 

and D . LOCIC, respectively. to controller 300. In response to th~e signals, 

controller 300 generates and applies signals ST.UP and ST. pWN to motor 

dr~ circuit 306, which drives motor 2S2 of stocker vertical transfer 
. . . 

mechanism 1012. When signal ST.UP goes high (H). a drive voltage is output 

to. move stocker 1011 upward. When signal ST. DWN goes high (H), a drive 

voltage is output to move the stocker downward. When both signals are high· 

(H), the output from motor drive circuit 306 is short-circuited, 

electromagnetical.,Ly braking motor 252. ~en both signals are low {L). the 

motor. leads are opened to permit motor 2S2 to freewheel. When a Power 

supply is off, controller 300 is connected to a backup power supply (not shown 

In the draw~ so that flags in memory indicating st.or.Jeer position, presence 

of diab and disk sizes are saved. 

The read signal generated by optical pickup 2 is applied t.o a signal 

processing circuit 307 via an RP amp 309. After BFM demodulation. cfe... 

interleaving, error correction and other us\Ja1 operations are performed. the· 

signal is sent to computer 303. which is connected externaUy, via an interface 

circuit 302. Based on a servo error signal, obtained from optical pickup 2, 

servo circuit 308 controls a focus servo, tracking servo, and feed servo of 

optical piekup 2. This control causes a light beam. generated by optical pickup 
. . 

2, to follow data tracks on disk D. Signal processing circuit 307 and servo 

gg;grnz z I9 NOSfl!)HU , NOSftHdS 



... 

38 

circuit 308 are connected to controller 300, and control operations are 

performed based o~ the operating mode. 

Referring to Figs. 68-81, the letter, n, de.notes the stocker position (i.e. 
n==l, 2, 3, or 4). Four flags, D.FLAG(n) (D.FLAG(l)·D.FLAG(4)), one for 

each st.ocker position, .indicate the presence Ot disks in respective ones of the 

holding positions POS(l)-POS(4) of the stocker. Four other flags, S.FLAG(11) 
(S.FLAG(l)-S.FLAG(4)). indicate the sira of the disk stored In the re&pective 
ones of the holding positions POS(l)-PQS(4). A value of 1 of one of flags 
D.FLAG(n) means a disk occupies the respective holding pos;tion POS(n). A 
value of t of one of flags S.FLAG(n) means a disk. in POS(n) is a small­
diametrz disk. For example, ifD.FLAG(l) and S.FLAG(l) are both set to 1, 

then a small-diameter disk is stored in holding position POS(l} of the stocker. 

tile topmost level. M.FLAG indicates the operating mode of the device. 
· A flag M.FLAG is set to RE.ADY when in the disk player is in the disk 

receiving state shown in Fig. 13. When a disk D (or d) ls brougl1t to Ehc eject 
position, u shown in Pigs. 19 and 24, M.FLAG is set to EJECT. When rusk 
D, d is clamped and loading plates 81L and 81R are brought to the open 
position, as shown in Figs. 17 and 22, M.FLAG is set to STANO-BY. When 

the disk is brought to sleek position and loading plates 81L and 81R ·are 

brought to open position, as shown in Figs. 18 and 23? M.FLAG is set to 

STOCK. In the stand-by state. M.FLAG .is set to Pl.A Y when disk playbaclc 
is commenced, 

The disk player can be in any of a number of different operating modes 
to which the control program is responsive. These modes are indicated by 

corresponding settings of M.FLAG. The following table summarizes these 
i.nodes. The modes shown for each mechanism are not necessarily 
comprehensive but are those used to characteri7.e the operating modes signalled 
byM.FLAG. 

. . 
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Disk Transfer Mechmmm 1001 

State Description 

Rccem Dist receiving state with loading plates 81~ and. 81R in disk 

receiving position POS.I_shown in_ Pig. 13. 

Eject Disk transfer mechanism 1001 supportl disk D, d between 

timing belt 14 and friction belt 12 with the disk at the eject 

position, where it can be removed as shown in Figs. 19 and 

24. 

Open_ Disk transfer .mechanism 1001 is in the open positron, 

POS.4, where timing belt 14 and friction belt 12 are 

separated from the outer perimer.er of disk D, d as shown in 

Figs. 17 and 22. 
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Loading Plate Opening and ClosJng Mechanism 1004 
. 

State Description 

On Rack member 87 is engaged with timing pulley 15 keeping 

disk transfer mechanism 1001 in the open position POS.4 as 

shown in Fig. 29. 

Off Rack member 'GT is moved away from timing pulley IS as 

shown in Pig. 2S. 

Damper Loeic Mechanism. 1008 

State Description 

Locked Optical mechanism 1006 is locted to base 40 a shown In Fig. 

30. 

Unlocked Optical_ mccb.anism 1006 jg unlockeci from base 40 and 

elastically supported by lower dampers 41 and upper dampers 

44 as sllown in Fig. 33. 
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Slldlng Plate 75 Position 

State Description. 

DOWN-2 Optical nmcbanism vertical transport mechanism 1007 bas 

lowered optical mechanism 1006 to the down position as 

shown in Pig. 43. 

up;..2 Optical mechanism verticil transport mechanism 1007 moves 

raiSecl optical mechanism 1006 to the QP position as shown in 

Fig. 49. 

Clamper Support Mechanlml 1010 

State Description 

flelease Support released on clamper 1009 and ciamper 1009~ 

is attracted to magnet:· 105 of tumtable 102 

shown in Fig. SO. • 

Snp'Do:rt - . Clamper 1009 is supp~ at the support position shown in 

Figs. 42 and 43, 

Disk Lock Mechaniml 1013 

State Description 

Locked Lower disk lock shaft 156 is in a lock position as shown in 

Pigs. 52 and 53. 
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Disk Insertion ElTor Prevention. Mechanism 1014 

State Description 

Bngaged Positioning of flap 120A is maintained at the angle at which 

flap 120A of shutter 120 engages with the top surface of disk 

D as shown in Fig. 64. 

Closed Shutter 120 is in a fully clmed'position preventing the 

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

Open Shutter 120·is in the.openpoaition, allowing a disk to be 

Inserted into !nseition aperture lA as shown in Figs. 60 and 

61- .. 

Mechanism States in Modes Indicated by M.FLAG ' 

Operating Modes - M.FJ.AG 
; 

Mechanism READY. BIB CT PLAY/ STOC 

STANDBY K 

1001 Receive Eject Open Open 

1004 Off Off On On 

1008 Lock Lock Unlock Unlock 

75 DOWN-2 DOWN-' UP-2 UP-2 

1010 Support Support. Release Releas 

e 

1013 Lock Lock Lock Lock 

1014 Open Open CloSed Closed 
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When the power supply is turned on, controller 300 begins executing 

a main routine that loops through s1tps .Sl, 83, SS-10 unless an event, as 

described below, is detected. 

When disk D is inserted into insertion aperture lA of front panel 1, the 

. outer edge of djsk D presses against timini belt 14 ind a disk guide llB. As 

the disk is pushed in by the user, the outer edge of the disk slides against di* 

guide llE, loading plates. 81L and 81R. are forced apart. and pin 123, on 

loading plate 81L, moves allowing spring 125 to rotat.e shutter arm 121 

counterclockwise. The rotation of sllutter arm 121 closes shutter 120. ShlJtter . 

120 is hdd open as it slides against disk D until disk D is inserted completely 

into the device. The disk is protected from damage by ·the compressed urethane 

(or similar materill) adhesively bonded to the periphery Of flap 120A. 

If a disk is inserted as far as position PO (shown in Fig. 14 for a large 
t 

disk and in Fig. 20 for small-diamct.er disb), the output of optical sensor 236 

(sigual IN) goes high (H) causing the control program to branch from step S 1 

to step S2 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk 

D, dis brought to the playback. position in stq>s S20-S34 as follows. First, 

controller 300 ·outputs a high (H) state at ·signal REAR at step S20. Control 

then loops at step S21 till signal S.CLOSB goes high (H), indicating shutter 

120 has closed. 'lbe high level (H) output by signal REAR causes timing belt 

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

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

Once the disk reaches position Pl (Fig. 16 for large disks or position 

P6 in Fig. 21 for small-diameter disks), flap 12.0A of .shutter 120 drops from 

the upper surface of disk D, 'd to the closed position. This causes the output 

from optical sensor 235, .signal S.CLOSE, to go high (H). Controller then 

checks signal IN at s~ 822. If signal IN is high (H) at st.ep 822, indicating 

a small diameter disk, controller 300 sets small..diameter disk flag S.FLAO(n) 
' . 

to 1 at step 823, where n· is an internal D1.8mory variable whose value is set to 

represent the current stoc~ position. Control then advances to step S24 where 
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disk presence fJag D.FLAG(n) is set to 1. f..t step S2S, controller 300 reblrm 

signal RBAR to low (L) and sets sigiJal FRONT to high (H). Control loops 

through Stq1 S26 until signal S.CLOSB goes low (L). 

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

· mechanism 1001 begins rotating clockwise, moving disk D, d rowai'd the front 

of the disk player as the disk rolls count.crclockwisc. Disk D, d forces .shutter 

120 open toward the outside of the devic:e. When signal S.CLOSB goes low 

(L). conlroller 300 returns signal FR.ONT to low (L) and sets signal REAR to 

high (H) at step 81:1. At step S28. controller 300 waits again for signal 

S.CLOSE to change to high (H). As a result, timing belt.14 is •in rotated 

counterclockwise, and disk D, d moved toward the rear of housilig 1000 as. 

disk D, d rotates clockwise. 

The movement of disk D, d causes shutter 12Q to close, in turn causing 
I 

signal S~CLOSE to go high {H). At seep si9, controller 300 begins counting · 

. the output pulses (signal L • PULSE) from optical sensor 232 by incrementing 

an internal count variable once for each pulse of signal L . PULSE. At step 

830. controller 300 checb to see if S.FLAO(n) has the value 1. indicating a 

mialI disk. If S.PLAO(n) is O. indicating a large disk, then, at step 831, a 

value of 6 is stored in an int.ernal memory variable, SET. If S.FLAG(n) is 1, 

indicating a small-diameter disk, then controller 300 sets variable SET to 46 

at srep 832. At step S~3, controller 300 compares the internal count variable 

with the value of SET and loops if SET is higher than the internal count 
' 

variable. Once the internal count variable reaches the value of SBT, indicating 

that disk D (d) bas reached position Pl (P7 for small disks), control proceeds 
to step S34. f..t step S34 signal FRONT and signal REAR are set high (H) for 

a prescribed period (50msec) electromagnetically braking motor 250. stopping 

its rotation abruptly. 

As just described, the initial loading operation begins when a disk is 

inserted through Insertion aperture lA. Tite disk is drawn into the disk player 

and immediately brought partly outward again before being drawn inward to 
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the playbaclc position YJ1P7. This operation is performed. because it allows the 

disk to register pred~ly and repeablblj at the reference position defined by 

the closing of flap 120A. Since the playback position is identified by 

measuring the movement of timing belt 14, it is essential tha~ the reference 

position be reliable to place· the disk in the playback posWon aceurately. By 

bringing the disk out, Under the control of the disk player, errors due to 

misregistmtion of the disk during initial im~on can be eliminar.ed. For 

example, if the user, in pushing the disk inside the disk player, forces flap 

120A down pmmature.ly, holds lt open, or continues to push t11e· disk in, such 

that the disk slips beyond the registration point (where flap 120A just closes). 

the registration will be iuaccurate and ali unreliable reference position wilJ 

resu~. Bringing the disk up to the registration point, under the cont.rot of the 

disk player, penDils a repeatable and accurate reference position to be obtained 

befdre moving the disk to the internal position. In this way, the disk is moved . 
accurately ID position P2 for large disks or P7 for small disks. 

Control proceeds from step S34 to step S35. In steps S3S:-S39,. 

controller 300 movei sliding plate 75 from position DOWN-2 to position UP-. 
1. At step S3S, controller 300 sets signal P. UP to high (H) causlng a drive 

voltage to be ouaput to move sliding panel 75 toward the right side of housing 

1000. Control loops through step S36 until the output from optical sensor 237 

(signal P • RBF) goes low (L) indicating that sliding plate 7S has shifred to the 

reference position signalled by optlcal sensor 237. Referting momen~ily to 

Fig. 66, the reference position of sliding plate 7S is just to the right of position 

DOWN-1, between position DOWN-1 and position UP-1. At this position of 

sliding plate 75 plate 40, optical mechanism 1006, ia in the up ~ition. 

Additionally, lower disk lock shaft 1S6 is in the unlock position. 

After signal ·p. REF goes low, a process is begun in step S37. in 

which an internal counter variable iB incremented for each pulse of signal 

P. PULSE. The internal counter variable is.compared with the number 27 

al step S38. Control loops through step 838 until the counter reaches 27. 
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Refcr:ring momentarily to Fig. 66, during the loop through step S38, sliding 

plate 75 moves from the reference position to position UP-I. during which 

time base 40, with optical mechanism 1006, moves to the up position and 

lower diak lock shaft 156 moves partially toward the lock position. When the 

counter reaches n, where sliding plate 75 reaches position UP-1, control 

passes to step S39. At step 839~ signal P.UP and signal P.DOWN go high for 

SO msec, electromagnetically braking motor 251 to stop it quickly. Disk D, d, 

which is in the playback position, is mounted on turntable 102, because of the 

movement of optical mechanism 1006 to the up pmitioq. Thus, magnet 105 on 

turntable 102 attracts clamper 1009. 

As shown in Figs. 69 and 70, at step 840, controller 300 checks signal 

OUT' from optical sensor 234 to determine if clamper holders 77L and 77R. are 
properly clamped· about flange 115A. If clamper holders 77L and 7TR are 

properly claJUped, as indicated by a low state of signal OUT, control branches 

to steps S41-S44 where sliding plate 75 is moved from position UP·l to 

position UP-2. At step S41, controller lOO outputs high (H) at signal P. UP. 

. At step S42, controller begins incrementing an internal counter variable for 

each pulse of signal P. PULSB. ConlrOl loops through step S43 until the 

count.er variable reaches the value 18. During the loop through step S43, 

sliding plate 75 moves toward the right of-the disk player. When the counter 

variable readies 18, indicating that sliding plate 75 has reached position UP-2, 

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

are set to high (II) for 50msec, electromagnetically braking motor 251. 

At position UP-2, optical mechanism 1006 is in the up position, and 

lower disk lock shaft 156 is entirely in the lock position shown in Fig. S9. In 

addi~ the lock on optical mechanism 1006 is released as shown in Fig. 33, 

and _rack member 87 is brought to a position where it engages with timing 

pulley 15 as shown in Fig. 29. 

In st.eps S4S-S49, controller 300 ~ loading plat.es 81L _and 81R 

. from the support posidon POS.3 (for large disks or support position POS.2 for 
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. small-clfameter disks). where timing belt 14 and friction belt 12 clamp disk D. 

d at its edge, to the open position POS.4 in which timing belt 14 and frlction 

belt 12 are moved apart to tree the disk. First, at step 845, controller 300 sets 

iignal REAR to high (H). causing timing pulley lS to rotate counterclockwise. 

As sJidlng plate 75 moves from position UP-1 to position UP-2, rack member 

87 moves to cause gear 15C to engage with rack 87D. Thus, as timing pulley 

15 rotates coumerclockwisc, loading plates BlL and RlR ire moved laterally 

as described above. At the instant that timing pulley lS begins rotating, timiug 

belt 14 is engaged with the outer perimet.er of disk D, d. 'Ibis applies a 

clockwise rotation force to disk D, d, but, since disk:D, dis held on turntable 

102, disk D, d remains In place despite the momentary tangential force applied 

to it. 

When signal OUT goes. low (L), controller 300 begins counting sig~ 
L. PULSE at step S47. Control loops through step S48 until the count value 

reada 11. During the loop, the lateral advancement of loading plates 81L and 

81R. causes clamper. holders 77L, 77R to separate. With the separation of 

clamper holden 77L and 77R, the support on clamper 1009 is released, 

permitting clamper 1009 to move under the force of magnetic attraction, to 

turntable 102, clamping the disk. After the count value reaches 11, the point 

at which loading plates BIL and 81R are at their most open Oateral) positions 

(POS.4), signal FRONT and signal RBAR are set to higb (H) for 50 msec at 

step 849. Thus~ at step 849, an electromagnetic braking force is applied to 

stop motor 250. Then, at step SSO, mode flag M.FLAG is set to STAND-BY 

and control is returned to the main routine in Pig. 68. 

An error re.suiting in misclamping by clampei- 1009 can be caused by 

clamper support 115 moving upward, spreading apart clamper holders TJL, 

~ and causing signal OUT to go high (H) as discussed above. If this 

occurs, control branches from ·step S40 to step SSl in which 

controller 300 checla a- number of times an error c0rrection routine (the 

routine to be described instantly) has been executed. In steps S52-SS6, sliding 
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plate 75 ii returned. from position UP-1 to position DOWN-2. At step 852, 

oontroller 300 sets ilgnal P.DWN to high (H) causing sliding plate 75 to move 

to l:b.c left of the disk player. Control then loops through step S53 until signal 

P. RBF goes high {II). When sliding p1aie·1s moves beyond position UP-1, 

optical mechanism 1006 is lowered and lower disk I~ shaft 1S6 is lowered 

and then raised again to the lock position. At a point just short of po.Vtion 

OOWN-1, signal P. REF goes high (H) and control advances to step SS4 

where controller 300 begins counting signal P. PULSB. Control loops 

thnmgh Slep SSS, until the count value reaches 20, indicating that sliding plate 

15 bas reached position DOWN-2, whereupon control passes to step SS6. At 
. . 

step SS6, sign;U P. UP and signal P .DOWN are set to high (H) for 50 msec, 

~Iectromagnetically braking motor 251. At step SS7, controller 300 sets signal 

FRONT to high (II}, moving disk D, d toward the front of housing 1000. 
I 

Control then proceeds to step 826. 

Thus, when a clamping error occurs~ disk D. d is returned to the front 

(the position In which tlaps 120A are open) and the registration procednte of 

st.eps_~8 performed again, finally bringing the 4isk back to the pl,yback 

position. This procedure sexves to eliminate offsets in Che disk playback 

position caused by vibration or other causes, resulting in improved reliability 

in clamping of disk D, d. 

Referring now also to Fig. 71, if after three consecutive executions of 

the error correction routine beginning at st.ep S51, ~isclamping still occurs, 

controller 300proceeds from step 851 to step SS8. At step SSS, signal P.DWN 

· 1s set to high (II)· causing sliding plate 75 to begin moving from position UP-1 

to position DOWN-2. The description of steps SS9-S62 is omitted s~ the · 

dct.ail& are identical to those of steps 853-856 described above. In steps S63-

S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19 

(small-diamet.er disk dis brought to cjecl position P9. shown in Fig. 24). At 

step 863, controller 300 sets signal FRONT to higll (H). Then, at step S64, 

controller 300 begins counting signal L. PULS B. Control loops through step 
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S6S until the. count value reaches 105. When signal FRONT goes high (H), 

timing belt 14 of disk ttansfer -mechanism 1001 starts moving disk D, d toward 
the front of the .disk player. As disk D, d moves toward the front, it rolls 

count.erclockwise along frictiOn belt 12. When the count value reaches 105, at 
which point Wat D,d is at the eject position, control passes to step 866. At 

step 866, signal FRONI' and signal RBAR are set to high (II) for SO msec. 

electromagnetically braking motor 2Sl. Controller 300 then sets mode flig 
M.FLAG to EJECT at step 867, and control returns to the main routine. 

Once disk n. d, at the eject position, is removed, spring 127 brings 

loading plates 81L and 81R toward each other to disk tcceiving position POS. l 

(Pig. 13). The movement of loading plate 81L causes the output from optical 

sensor 236, signal TR. to go low (L). Control branches from the main loop 

at step 83 when disk D, d is at the eject position (because flag M.PLAG is set 
I 

to BJBCT as described above) to step S4. Control proceeds to step 811 if 
signal IN is low, indicating that the disk has been remoVed from ~ eject 
position. Controller 300 then proceeds to steps Sll-813. D.FLA.G(n) and 

S.FLAG(n) are to 0 in steps Sil and 812, respectively. M.PLAG is set to 

READY in step 813. Then, controller 300 returns to the main loop (steps Sl-

810) at step S5 and continues to monitor for disk insertion, disk removal, 

eject/load key actuation, read commands from the computer, or an absence of 
a read command over a prescribed intenral. 

The following is a description of the control sequences initiated when 

one of B/L key 1 through BIL key 4 is pressed. Briefly, when an EIL key with 

the same number as the current stocker position is pressed, controller 300 

brings the disk, stored in that stocker position, to the eject position if a disk 

D, d is present at the stock position or the playback position. If a disk D, d is 

in the eject position, that disk is brought to the playback position. If an E/L 

key ~ entered having a different number fro~ the current stocker position. and 

if tb_ere is a disk D, d in the eject position or the playback position, then 

oontroller 300 moves that disk to a stock position. moves stocbr 1011 to the 

II 
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position cmrcsponding to -the BIL key pressed, and brings the specified disk 

to the eject po.sition. If no disk D. d is present in the spccifJ.ed position, then 

controller 300 stores the disk that is in the eject position or the playback 

position, in stocker 1011. Afmr stocker 1011 is transferred to the specified 

position, loading plates 81L and 81R are brought to the disk recefying 

position.. 

When E/L key l~BIL key 4 is pressed. contrcller stores a 

corresponding number (from 1 to 4) in an inremal variable, m. If BIL key l 

is pressed, control branches from step SS to step 814 where the value 1 is 

stored in internal memory variable m and control passes to JOB FJL. If BIL 

key 2 is pressed, contl'ol branches from step S6 to step SIS where die value 

2 is stored .in internal memory variable m and control passes to JOB E/L -If 

BIL key 3 is pressed, control branches from step S7 to step ·Sl6 where the 
I 

value :3 is stored in internal memory variable m and control passes co JOB 

BJL. If BIL key 4 is pre.ssed, control brancheS from step SS to step 817 where 

the value 4 is s~ed in internal memory variable m and control paues to JOB 

BIL. 

At step S70, controllet 300 cbeeb to see if M.FLAG is set to STOCK. 

If M.Fl.AG is set to STOCK, control pr~ to step S71, where controller 

300 checb to see if the values for m aiid n are identical, thereby determining 

whether the BIL key pressed corresponds to dle current stocker position. If the 

values are identical, controller 300 executes steps S86-S92, in wbich loading 

plates 81L and 81R are moved from open position POS.4 to a position just 

short of support position POS.1 (or support position POS.2 for small-diameter _ 

disks). At step S861 controller 300 sets signal FRONT to high (H). At step 

887. eontroller 300 begins counting signal L . PULSE.. Control then passes 

from step S88 to S90. if S.FLAG is 1, indicating a small-diameter disk.. 

Control passes from step S88 to S89, if S.FLAG is 0, indicating a large­

diameter disk, or to step S90 if S.FLAG 1, indicating a small~diameter disk. 

In step S90, 1S is stored in internal variable SET. In step 889, 12 is stored in 
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internal variable SET. Control loops through step 891 until the count value reaches the SET 

value. During the time signal FRONT is high (H) (during the looping ~ugh step 891), 

timing pulley 1S is rotated counterclockwise, causing it to move to the right along rack 87D. 

Thus load;ng plates 81L and 81R are moved ~y together. As loading plates 81L and 

81R are brought fDWUd each, clamper holders 77L and 77R. converge under the urging of 

spring_ 128 so tbat clamper support mechanism 1010 lifts flange USA of clamper 1009 and 

support it. At step 892, motor 250 is electromagnetically braked for SO msec by setting signal 

FR.ONT and signal REAR to high (II). Note that the values 12 and 75 are just short of the 

values used to CoUnt to positions POS.3 ml POS.2, e:spcctively. The reason for usiDg a 

value in SBT that is smaller than the pulse count required to ~ loading plates 81L and 

81R exactly enough to support the disk: is that if detection er.roxs cause a pulse to be missed, 

the spacing will still be small enough to support the disk. 

Controller 300 moves sliding plate 7' 1iom position UP-2 to position DOWN-I in stepS 

S93LS97 ~ At step 893, controller 300 outpUts a high (H) level at signal P .DWN, causing 

motor 251 to begin moving sliding plate 7S toward the left side of housing 1000. Control 

loops through step 894 until signal P. RJ3F goei high (H)°, indicating that sliding plate 1S has 

arrived at the tderence position. Early in the traverse of sliding plate 7S from uP-2 to 

DOWN-1, damper lock mechanism 1008 locks optical mechanism 1006 to base 40 and toiding 

p1at.e open/close mechanism 1004 disengages rack meinber 87 from timing pulley 15. As soon 

as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates SIL and 81R 

together so that timing belt 14 and friction belt 12, of disk transfer mechanism 1001, are 

brought to positiolli iu which disk D, d is supported between them. The motion of sliding 

plate 7S causes lower disk lock shaft 156 to descend, and when sliding plate 75 moves beyond 

. UP-1, optical m.Cchanism 1006 is moved downward. Control passes to step S95 in which 

controller 300_ begins cOUDtiDg pulses of signal P. PULSE. Control loops through step S96 

Ul1til 3 pulses are counted 
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i~ that sliding plate 75 has arrived at position DOWN-1. At stap S97, 

signal P. UP and signal P .DWN are set ta high (H) for SOmsec, so that motor 

251 is electromagnetically braked. At position DOWN-I of sliding plate 7S, 

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

to the uDlocked position. 1bis permits disk transfer within st.oclccr 1011. 

In steps 898-8101, controller 300 brings a stared disk D, d from 

stocker 1011 to the eject position. At step 898, controller 300 sets signal 

FRONT to hlgh (H) to start motor 250 to bring disk d, D toward the front of 

the disk player. At step 899, controller 300 begins counting signal 

· L. PULSB. Control loops through step SlOO, until the count value reaches 

259 indicating the arrival of disk· D. d at the eject position. At step SlOl. 

signal PR.oNT and signal . RBAR are set to high (H) for SOmsec 

electromagnetically braking motor 250. 

In steps Sl<J2..Sl08, controller 300 moves sliding plate 75 from posit.ion . 
DOWN-1 to position DOWN-2. At step Sl02, controller 300 sets signal P. UP 

tn high (H) causing motor 251 to begin moving sliding plate toward the right 

side of housing 1000. Control Joops through s~ SlOO, until signal P. REP 
goes low. (L), indicating the arrival of sliding plate 75 at the reference . 

position. At st.ep 8104 controlJer 300 sets .signal P.UP to low (L) and signal 

P.DWN to high (H) to cause motor 251 to begin moving sliding plate 75 

toward die left side of housing 1000. Control lQOps througll step SlOS until 

signal P. RBP goes high (H). At step $106, controller 300 begins counting 

signal P. PULSE. Control loops through step S107 until the count reaches 

20 indicating that sliding plate 7S bas arrlved at position DOWN-2. At step 

8108, signal P.UP and signal P.DOWN .are set to high (H) for 50. msec, 

electromagnetically braking motor 251. At step Sl09, M.FLAG is. set to 

EJECT, and control returns to the main routine of Fig. 68. 

Jf values for m and n arc not identical at slep 871, control proceeds to 

step 872 where conrroller 300 checks the output D.LOCK from optical sensor 

229, which indicates the position of lower disk Jock shaft 156. If signal 
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D.LOCK is low (L), indicating that lower disk lock shaft 156 is at the lock position, control 

passes to step 873 where c~oller 300 moves stocker 1011 to position POS.m (Recall that m 

iDdicates the FJL key pressed). Thus, for example, if EIL key 4 is pressed, stocker 1011 is 

moved to positionPOS(4). Once stockei 1011 has been brought to the specified position, 

controller 300 sets internal memory variable n (which indicates the current stocker position) 

equal tom. 

At step ~5. controller 300 checks to see if D.FLAO(n) is 1 to confirm whether a disk 

is at position POS(n). If D.FLAG(n) is 1, indicating that there _is a disk in position n of 

stocker 1011, controller 300 proceeds to_stepS S86-S92 (descn"bed above) whereupon loading 

plates 81L and 81R are moved from the Open position POS.4 to the support position POS.3 (or 

position POS.2 for small-diameter disks), and disk D, d is brought to the eject position. 

If, at step S7S, D.FLAG(n) is 0, controller 300 moves loading plates 81L and 81R 

from open position POS.4 to disk receiving posidon POS.1 in steps S76-S79. At step S76, 

controller 300 sets signal FRONT to high (H), whereupon timing pulley IS starts rotating 

clockwise moving timing pulley lS, and loading rack 81L, along rack member 87. At step 

877. controller 300 begins counting signal L. PULSB. Control loops through step S78 until 

the count value reaches 82. The rotation of timing plJlley 15withgear15C engaged with rack 

87D, causes loading plates 81L and 81R to move medially together. As loading plates 81L 

. and 81R close, spring 128 brings clamper holders 77L and 77R. together so that clamper 

support mechanism 1010 supports flange l 15A. When the count va~ reaches 82, indicating 

· that loading plates 81L and 81R have arrived at a position just short of disk receiving position 

POS.1, ~ontrol passes to step 879. At step 879, signal FR.ONT and signal REAR are set U> 

high (H) for SO msec, electromagnetically braking motor 250. 

In steps S80-S84, controller 300 moves sliding plate 7S from position UP-2 to position 

DOWN-2. The details of this operation are similar to the operation in steps SS2-SS6, 

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

is to move from UP-2 to DOWN-2, while that of steps S~2.SS6 is to move 

from UP-1 to DOWN-2, the procedure is· identical, as can be seen by 

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

READY and control .returns to the main routine. 

In step S72, if D.LOCK is high (H), indiCating that lower disk lock 

shaft 1S6 is not at the lock position, controller 300 proceeds to step SllO. As 

descrlbed above. this situation indicates misalignment of the disk because, if 

the disk is not accurately positioned, lower disk lock shaft 1S6 is blocked by 

the disk. As described above, the correction mechanism for this condition is 

to transport die disk ta a position where shutter 120 is opened and then moving 

it .inward again until the refere.DC8 position, at which shutter 120 just closes, 

is reached. Disk D,d is then moved again to the stock position. At step SllO, 

controller 300 checks the mlmber of retry attempts made. In steps Sl ll-81171 

operations identical to those in steps S86-S92 are carried out, with loading 

plates 81L and 81R being moved from the open position POS.4 to support 

position POS.3 (for large disks or POS.2 small disks). Then, in steps Sl 18-

Sl22 .. operations identical to those in steps S93-S97 are carried out, with 

sliding plate 75 being moved from position UP-2 to position DOWN-1, and 

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

down position and the unlock position, respectively. 

In steps 8123-8132, controller 300 follows a procedure that Is similar 

to steps 857 and 826-834 where· disk D, d is brought to a position where 

shutter 120 is opened and then back into the disk player. However, in this 

case, the disk is brought to the srock posltion instead of position P2 (~ P7 for 

small disb). This procedure is as follows. First, at step 8123, conp-oller 300 

sets signal FRONT to high (H) 1 starting disk transfer mechanism 1001 so that 

it moves disk D, d toward the front of housing 1000. Control loops through 

step Sl24 until signal S.CLOSE goes low (L). indicating the disk has pushed 

shutter 120 open. At step S125, controller 300 sets signal FRONT to low (L) 
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and signal RBAR to high (H) to begin moving disk D, d rearward. Control 

then loops through step S126 until signal S.CLOSB changes to high (H) again, 

indicating that shutter 120 has just closed in response to the movement of disk 

D. d. After signal S.CLOSE goes high (H), controller 300 begins counting 

signal .I:. PULSE at step Sl27. Controller .~O checks S.FLAG(n) at step 

S128 and if it is 1, indicating a small disk. the value 200 is stored in internal 

variable SBT at step 8130, otherwise, the value 160 is stored in SHr. Control 

loops through step S 131 until the count value reaches the value of SET 

Indicating the disk: has reached the stock position. At step S132, controller 300 

sets signal FR.ONT and -signal RBAR to high (H) for SO · mscc, 

electromagnetlcally braking motor 2SO. 

In steps 8133-8137, controller 300 moves sliding plate 75 from posltlon 

DOWN-1 to position UP-2. First, at step SJ33, controller 300 sets .signal 

P. UP to high (H). Conirol Joops through step Sl34 until signal P. RBF goes 

low (L) as sliding plate 75 moves rightward.ly. When signal P. RBP goes low 

(L),.controller 300 begins counting signal P. PULSE at step Sl35. Control 

loops. through stq> SI36 until the count value reaches 45, indicating that 

sliding plate 75 has reached position ~-2. and control passes to s_tep S137. 

At step S137, signal P.UP and signal P.DOWN are set ·to high (H) for 50 

msec, electromagnetically braking motor 251. 

Srcps SI38-Sl42 perform the same operations as steps S45~S49 in 

which controller 300 moves loading plates 81L and BIR to open position 

POS.4. Since this _procedure is described in detail above, it is not repeated 

here. After step S142, controller 300 passes to step S72 where D.LOCK is 

checked. If the disk lock error occurs after the retry operation described above 

is repeated three times, controller 300 proceeds from step S 110 in Fig. 74 to 

step 886 in Fig. 72 and Disk D, dis brought to the eject position. 

When an BIL .key is entered during· stand-by; mode, a disk, in the 

storage location corresponding to the E/L key pressed, is-retrieved and brought 

to the playback position. For example, if FJL key 1 is pressed in stand-by 
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mode, controller 300 sell consfant m to 1 at step Sl4 as described above. 

Controller 300 then proceeds to step S70 (Fig. 72) to step SUO (Fig. 75), 

where M.FLA.G is checked. IfM.FLAG is set to STAND-BY, as in this case, 

controller 300 proceeds to step 8151. If m and n are identical, indicating the 

current stocker position corresp~ to the E/L by pressed, control passes 

from step s1s·1 to step SlS2. Steps Sl52-S151, perfonn the same operations 

as steps S86-S92. Therefore, in steps SlS~lS7, loading plates 81L and 81R. 

are moved from open position POS.4 to a position just short of support . 
position POS.3 (for large disks, or POS.2 for small .disks). Control then p~ 

to step SlS8. 

Stops Sl58-S162, perform the same operations u steps S52-SS6 and the 

~are, therefore, not repeated. Thus. in: steps SlS8-S162., controller 300 

moves sliding plate 75 ftom position UP-2 to position DOWN-2.. In steps 

S163-l66, controller 300 brings disk D, from the playback position, to the 

eject position following a procedure identical to that of steps S63-S66 _and the 

details are, therefore, not repeated. At step 8169, M.PLAG is set to BJECT, 

and control returns to the main routine. 

If, at step S151 described above. the values for m and n differ. 

controller 300 proceeds to step 8170 (Fig, 76). Steps 8170-8210 perform the 

same_ operations as st.eps Slll-Sl42. Thus, loading plates 81L and 81R are 

moved from open po1ition POS .4 to a position just short of support position 

POS.3 (for larie disks, POS.2 for small".'diameter disks); sliding plate 75 is 

mOved from position UP-2 to position DOWN-1: disk D, d, is moved from the 

playback position, to the stock position; sliding plate 75 is moved from 

p~tion DOWNM1 to position UP-2; and ~ading pl~tes 81L and 8_1R are 

moved to the open position POS.4. Controller ~00 then proceeds to step 872 

(Fig. 72). From step 872, operation pl'oceeds through steps S73-S92 where 

stocker 1011 is moved to POS(m) and Joa.ding p~ 81L and 81R close 

around the disk. Control.proceeds to S93 through·~l09·where.sliding s;>late 75 

is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156 to unlock 
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the disk and lowering optical mechanism 1006 to clear the way for movement 

of the disk. In steps S98-S109, the disk is moved to the eject position and 

lower dist lock shaft 156 locked again. Then control returns to the main 

routine.. 

Referring to Pigs. 72-79, when one of the BIL keys is pressed while 

lhe dis~ player is in the BJECT mode (M.FLAG = EJECT), controller 300 

sets meDJ.Q.l'Y variable m equal to a value corresponding the BIL key pressed. 

For example, if E/L key 3 is pressed (step 87), the value 3 is stored in internal 

memory variable m (step S\6). Controller 300 then proceeds from the main 

control flow diagram to srep S220 in Fig. 78 via step S70 of Fig. 72 and step 

SlSO of F'ig. 75. At step 8220. the status ofM.FLAG is checked. In this case. 

M.FLAG =: BJECT, so control to proceeds to step 8221. At step S2.21 control 

branches step 820 if the values of m and n are the same, indicating that the 
i 

BIL key prcssr.d corresponds to the current stoclCcr po•ition. In steps S20-S40 

to S41-SSO, disk D, d is brought from the eject position to lhe playback: 

position, clamped, loading plates 81L and 81R retract.ed to release disk D, d, 

the disk player placed in standby mode. and control returned to the main 

routine, 

If, in step 8221, the values form and n are not identical, controller 300 

proceeds through steps 8222-8236, which perform the same operations as steps 

S20-S34 described earlier. TIUlt is, in steps 8222-8236, disk D, dis brougbt 

from the eject position t.o the playback position. In steps S237-S240, controller 

300 moves sliding plate 75 from pmitio11 DOWN-2 to position ·DOWN-I as 

follows. At step 8237 (Fig. 79), controller 300 outputs high (H) at signal P. UP 

causing sliding plate 75 to begin moving to the right side of housing 1000. At 

step S238, ~Iler 300 begins counting signal P. PULSE. Control loops 

through step S107 until the count value reaches 17 indicating sliding plate 75 
. . 

has arrived at position DOWN-1. At step S240, signal P.UP and signal 

P .DOWN are set high (H) for SO msec, electromagnetically brakllig motor 

25 l. ·As a result of sliding plate 75 being moved to position DOWN-I. lower 

11 
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disk lock shaft 156 is in tlte unlock position, permitting disk D, d to be moved 

ro the stock. position. 

Steps 8241-8260 perform the same functions as steps Sl82-S210 

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

. padtion to the stock position; sliding p~ 75 ~m position DOWN-1 to 

position UP-2; and loading plates 81L and 81R to open position POS.4. 

Control then passes to step S7l (Fig. 72). From step S72, operation proceeds 

through steps 873-S92 where stocker 1011 is moved to POS(m) and loading 

plates 81L and 81R closed around the disk. Then control proceeds to st.eps 893 

through 8197 where sliding plate 75 is moved from UP-2 to DOWN-1 

lowering disk lock shaft 156 to unlock the disk and lowering optical 

mechanism 1006 to clear the way for movement of the disk. Then, in steps 

S98-S109, the disk i11 moved to die eject positlon and lower disk lock shaft 156 

locked again. Finally control returns to rhc JDain routine. 

When m externally connected computer 303 (Fig. 67) sends a read 

command, control proceeds from step S9 to step 818 in the main routine 

shown in Fig. 68. The various mechanisms are controlled, as <bcribed above, 

to bring the selected disk D, d to the P.layback position and the stand-by mode . . . 

activated. The mid command for the specified file ia sent to signal pri>cessing 

circui~ 307 and servo circuit 308. The read signal generated by optical pickup 

amp 2 is sent to signal processing circuit '3'11 via RF amp 309. After BFM 

demodulatton, deinterleaving. error correction and other usual operati~ arc 

performed, . the signal is. sent t.o externally connected computer 303 via 

interface circuit 302. Once the reading of the specified flle is complete, 

controller 300 stop~ signal processing circuit 307 and servo circuit 308 • 

. M.FLAG is then set again to STAND-BY and controller. '.300 returns to the 

main routine. 

Referring to Figs. 68, 80, and 81, if, while in slalld-by mode, 

controller 300 does not receive a read command· from computer 303 for a 

prescribed. interval, for example, 10 minutes, then controJler 300 proceeds 
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from st.ep S10 to step Sl9 to step 8270 (Pig. 80). Steps 8270-8301, perform 

the same operations is steps Slll-8142. deaCribed above. Thus,loadiilg plates 

·s1L and SIR .are moved &om open position POS.4 to a position just short of 

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

disks); sliding plate 75 is moved from ~ition UP· 2 to position DOWN-1; 

disk D, d, .is brought from the playback position, to the stock position; sliding 

plate 75 is brought from position DOWN-1 to position UP-2; and loading 

plaws 81L and 81R arc moved ro open position POS.4. Control branches from 

step S302 to step 8303 if signal D.LOCK is low (L) In step S303. M.FLAG 

is set to STOCK at step 8303. Control then returns to the main routine. 

If signal D.LOCK docs n6t pass to a low state at step 8301, indicating 

that it is misalJaned, :~ Controller 300 proceeds to .step 8304 (Pig. 81). In 

steps S304-Sf35 , controller 300 moves the disk towarcl the front until shutter 
I 

120 opens and then. teturns it to a point where &hotter 120 closes again, 

thereby registering the disk again. 1be cUsk ii then brought again to the stock 

position. Controller 300 returns to. step 8302 shown in Fig. so. and signal 

D. LOCK is chected again. The details of the operations performed in steps 

S304-S336 are identical to the operations performed in steps Sll0-8142 

described above, so the description is omitted here. 

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

14 provides smoother operation. An endless teflon sheet 400 having a low 

friction coefficient is Wnipped around the peripheral surface of a guide wall 

lOD, which supports timing belt 14. Thus, when timing belt 14 is revolved, 

tetlon sheet 400 lubricates the adjacent sliding surfaces~ timing belt 14 and 

guide wall 10D. This provides smoother sliding compared to direct ~ntact 

between timing belt 14 and guide wall 100. Of course. the ceflon sheet can be 

made from another material having a low friction coefficient. 

Referring t.o Fig. 84, a third embodiment of drive-side disk guide 10021 

also provides low friction support for timing belt 14.· In tbis embodiment. 

small-diameter rolleri 401 alternate with large-diameter rollers 402 on the 
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inside of timing belt 14. The rollers are supported on shafts 403. Inward flexure of timing 

belt 14 could also be effectively prevented by using just small-diameter rollers 401, but such 

an arrangement has poor potm:ial from a production: cost stand.point. By using large rollers 

and small rollers in an altemating pattern, it is possible t.o achieve nearly the same result 

with fewer components, thereby reducing production cost while effectively preventing 

inward flexure of timing belt 14. 

Referring to Fig. 85, a fomth embodiment of drive-side disk guide 1001 also 

provides low friction support of timing belt 14. In this embodiment, the distances between 

shafts 403 of rollexs 401 are made smaller tban the diameter. of rollers · 401. Thus, rollers 

401 overlap each other. This decreases the interval between support points (the po~ of 

contact between rollers 401 and the inside surface of timing belt 14) thereby improving the 

support and straightness of timing belt 14. 

Referring to Fig. 86, although the embodiment of die invention described above is a 

horizontal configuration fu. which CD's are inserted, stored, and transported with their 

recording surfaces horizontal, an alternative embodiment could be a vertical configuration. 

Iri a vertical configuration, timing belt 14 would be optimally located on the upper side, and 

disk D would be inserted from .insertion apldlIC lA in front panel '. Disk ~ would then 

rotate With its top moving toward the back of the disk player as it is fed and rota.11:d. This 

would provide a natural feel to the user as opposed to having to push the bottoni in faster 

1han the top of the CD. 

Although in the embodiment described above, both disk guides (fixed-side and drive­

side) are movable, the invention is applicable to a ~ice in which only one disk guide is 

movable. In addition, although in the preferred embodiment, the disk guides remain parallel · 

throughout their respective· ranges of movement, at least some of the benefits of the 

invention can be obtained with a system in which the disk guides are moved at their forward 

ends (the ends closest to the insertion apenure) only. These and other variations are 

considered to be within the scope of at least some of the claims. 

Having described preferred embodiments of the invention with :reference to the 

lcoompanying drawings, it is to be understood that the invention is ·not limited to those 
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precise embodimeats, and that various changes and modifications may be effected therein by 

one skilled in the art without departing from the scope or spirit of the invention as defined in 

the appended claims. 
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CLAIMS 

1. A disk transferrlng device that transfers a disk, having an edge, from an 

insertion position to another position, comprising: 

a chassis; 

a first disk guide having a belt, a first belt support at least a second belt support; 

said belt having a first surface; 

said belt being reeved over .said fiist aDi at least a second suppon such that said belt 

can revolve around said first and at" least a second support; 

a second disk guide having a second surface; 

at least one of said first and second disk guides being movably connected ro said 

chassis such that said first and second disk guides are movable toward each other; and 

an urgiDg mechanism connected between said chassis and said at least one of said 

. first and second disk guides effective to urge said at least one of said first and second disk 

guides toward the other of said first and second disk guides; 

said first and second disk guides being positioned relative to said chassis such that 

portions of said first and second surfaces face each .other, at least when said disk is 

transporbxi between said insertion position and said another position, said disk being 

transpom:d in response to a revolving of said belt; 

said fll'lt and second disk guides being positioned relative to said cbassis such rhat 

said disk may be inserted between said first an4 second surfaces making contact with said . 

fiist and second surfaces when said disk is placed at said insertion position; 

said urging mr.chanism permitting s'"d first and second disk guides to be forced apart 
. . 

when a force is applied to said disk as said disk is mo'lfecl to said insertion position; and 

said second surface being fixed with respect to said second disk· guide. 

2. A disk transfer device. comprising; 

first and second guides, said first guide having a belt with a~ surface and said 

second guide having a second surface opposite said fint surface such· that a disk may be 

inserted and supported tberebetween; 
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substantial pornons of said first and second surfaces being held at such a separation 

di8tance, and parallel, to form a loogitndinal iDt.erstlcial space therebetween. aud such that 

said disk may be inserted in an insertion direction, supported, and transported between said 

· first and second smfaces when said belt is revolved; 

·said intcnticial space having an insertion end from which said disk may be inserted 

in said insertion diiection into said intersticial space; 

said belt being supported on said nrst. disk guide bY a CUIVed support at said 

insertion end; 

said second surface· being substantially straight along a direction of said insertion 

. such that said disk can be suppotted between a fint point on said first surface and a second 

point on said second SUifaCe; 

said second surface being displaced from said first point in a direction opposite said 

direction of said insertion. 

3. A disk transfer device as in claim 2, wherein said first and second disk guides 

are interconnect.ed such they move oppositely in concert. 

4. A disk transfer device as in claim 2 wherein said second surface has a lower 

friction coeftlcient than said first surface. . 

S. A ·disk transfer device as described in claim 2 wherein: 

said first dist guide includes first guiding means having a first guide slot allowing 

engagement with an uppci: and lower surface of said disk when said disk is engaged: witb 

said first surface; and 
-· 

. said second disk guide includes second guiding means having a second guide slot 

whose width is different from that of Said first gliiding means and allows engagement with 

said upper and lower suxfaces of said disk. 

6. A disk transfer device, comprising: 

a chassis; 

a pulley COJJDeCted to said chassis; and 

first and second disk guides. said fmt disk guide having a belt with a first surface 

supported at at least one end by said pulley; · 
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said second disk guide having a second surface opposite said first surface forming a 

longitudinal space between said first and second surfaces; 

at least one of said first and second guides being movably supported by said chassis; 

~ at least one of said first and second disk guides being connected to said chassis 

such that said at least one is urged toward the other of said first and second disk guides, 

whereby a disk can be supported at an edge thereof between a first point on said first smface 

. and a second point on said second surface and along an insertion direction when said belt is 

revolved about said pulley; 

· . said disk being insertable between said first and second disk guides _from an insertion 

end of said longitudinal space; and 

said first point being fUrther from said insertion end than said second point. 

7. A di&k transfer device as in claim 6, wherein saM. first point is on a curved 

portion of said belt reeved around said pulley. 

8. A disk transfer device that transfers a disk, having an edge, from an insertion 

position to another position. comprising: 

a chassis; 

a first disk guide having a belt. a first belt ~ and at least a second beh support; 

·said belt baVing a first surface; 

said belt being rceved over said first ind at least a second support SUCh that said belt 

can revolve around said first and at least a second support; 

a second disk guide having a second surface; 
. . 

at least one of said first and second disk guides being movably cmmected to said 

chassis such tbat said first and second disk guides are movable toward each other; and . 

an urging mechanism CODDeCted bctwccn said chassis and said at least one of said 

first and second disk guides effective to urge said at least one of said fmt and second disk 

guides toward the other of said first and second disk guides; 

said first and second disk guides being positioned relative to said chassis such that 

portions of said first and second surfaces. face each other, · at least . when said disk is 
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transported betvicen said insert.ion position and said another position, said disk being 

transported in response to a revolving of said belt; and 

said urging mechanism being effective to move said first and second disk guides 

together Such that said first and second surfaces are separated by a distance substantially 

smaller than a diameter of said disk prior to an .insertion of said disk between ·said fmt and 

second surfaces, whereby said disk edge engages said first and second surfaces at a 

shallower insertion depth than if said first and second surfaces were separated by a distance 

corresponding to a full insertion of said disk, said full insertion being that required to 

support and 1raDspOrt said disk and corresponding to a separation distance between said first 

and second surfaces approximately equal to said diame~. 

9. A disk transfer device as in claim 8, said first and second disk guides have 

respective guiding surfaces on either side of s~d fll"St and second surfaces to engage 

recording and back surfaces of said disk to secure an alignment of said disk with respect to 

said first and second disk guides as said disk is transported. 

10. A disk traDsfer device as ·in claim 9. wherein said urging mechanism permits 

said first and second disk guides to be forced apart when a fcm:e is applied to said disk as 

said disk is moved to said insertion position. 

11. A disk transfer device as in claim 8, wherein said urging· mec~ permits 

said first and second disk guides to be forced apart when a force is applied to said disk as 

said disk is moved to said insertion position. 

· 12. A disk transfer device as in claim 11, wherein said second surface is fixed 

with respect to said second disk guide. 

13. A disk transfer d.evir.e as in claim 11, said first and second disk guides have 

respective guiding surfaces on either side of said first and second surfaces to engage 

reconling and back surfaces of said disk to secure an alignment of said disk with· respect to 

said fiist and second disk guides as said disk is traDSlJorted. 

14. A disk transfer device as in claim 8, wherein said second surface is fixed with 

J."eSpect to said second disk guide. 

l9l!ll "d 19g1 'ON 
,, 



f f 111111 llflll lllll lllll lfllll . 
* t L M S * 

66 

15. A disk transfer device as in claim 14, said first and second disk guides have 

respective guiding surfaces on eithet side of said first and second surfaces to engage 

recording aild back surfaces of said disk to· secure an aligmnent of said disk with respect to 

said first and ~ disk guides as said disk is transported. 

16. A disk 1ransfer device, comprising: 

a chassis; and 

first aJJd second longitudinal disk guides connected to said chassis; 

at least one of said first and second disk guides being movably r.onnected to said 

chassis; 

said titst and second disk guides being separated by a ·distance aDd ananged with 

respect to each other such tbat a longitUdinal space, with an insertion end thereof. is defined 

between said first and second disk guides; 

said first and second disk guides having shapes and being positioned such that a disk 

can be supported, at an edge of said disk, between said first and second disk guides, at at 

least two points along said longitudinal space; .and 

said first and second disk guides being separated by a distance, prior to an insertion 

of said disk, that is smaller than a diameter of said disk, whereby said disk: can be inserted 

between said first and seconcl disk guides at said insertion end .of said kmgitudjnal space, 

forcing said first ~ second disk guides apart, and supported, at said at· 1easi two points 

along said longitndinal space. 

17. A disk transfer device as in claim 16, wherein: 

said disk has an edge, a recording surface. and a back ~ opposite said 

recording surface; 

each of said first and second disk guides has a friction surface to engage said edge of 

said disk; 

said each of said rust and second di• guides bas at least one guiding surface on a 

side of said frlctiOn ~ to engage at least one of said recordhlg and back surfaces of said 

disk to secure an alignment of said disk with respect to said each of said :first and second 

disk guides. 
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