DLSK "PHAYBACK . DEVI CE BACKGROUND OF THE | NVENTI ON The present invention-
relates to a disk playback device that uses at |east one endles 4W§ bel t
to transport a di sk between a storage position, a disk playback

and an eject position. Mre specifically the present invention rel ates to
such di sk players that store disks in a storage device with a mninmal .
vertical clearance requirement. Disk playback devices that transport disks
bet ween a storage position, a disk playback position, and an eject position
are known. Japanese Exam ned Patent Publigcation No. 7-7560 and
corresponding U.S. Patent 5,123,001 show a changer-type di sk pl ayback

device with a stocker capable Olé@# i m:@é él'gsks. A transfer
mechani sm of the di sk pl ayback ?&“Wﬁ ﬁ? s between an ej ect
position, a playback position, and the stocker. The transfer nechani sm has

atray t hat su%)ort
ACKGROUND OF THE INVENTION

The present invention relates te a disk playback device that uses at
least one endless drive belt to tfansport a disk between a storage position,
a disk plaiyback position, and an eject position. More specifically the

~ present invention relates to such disk players that store disks }n a storage
. device with a minimal vertical clearance requirement.

Disk playback devices that transport disks between a storage
position, a disk pléyback position, and an eject position are known.
Japanese Examined Patent Publication No. 7-7560 and corresponding - U.S.
Patent 5,123,001 show a changer-type disk playback device with a stocker
capable of storing multiple disks. A transfer mechanism of the disk
playback device transfers disks between an eject position, a playback
position, and the stocker. The transfer mechanism has a tray that supports
the carriage. The tray iransports the disk by moving the carriage, with the
disk supported thereon, between the eject position and the playback
position.

. When disks are stored in the stocker of the device of references
*7560 and *001, the carriages are stored with them. Since the carriages
occupy space, added vertical clearance must be allocated to accommodate
them. This limits the ability of the designer to make the disk player as
compact as might be possible if the carriages were not stored in the stocker
with the disks. - |

In addition, disk playback devices that use at least one drive belt for

- transporting disks are known. Devices described in Japapese Utility Model



the carriage. The tray transports the disk by noving the carriage, with the
di sk supported thereon, between the eject pogitronr-and-the-playback

posi tion. v%en di sks are stored in the stock \r TioE $:hé idens 66 .of ., r ef er ences
' 7560 and ' 001, the carriages are stored wit t heni:: B #ce 't he carrlages
occupy space, added vertical clearance nust b& affocated to accomodate
them This linmts the ability of the designer to make the disk player as
conpact as m ght be possible if the carriages were not stored in the
stocker with the disks. In addition, disk,playback devices that use at

| east one drive belt for transporting disks are known. Devices described in

Japanese Uil ity ¥bdel publication No. 60-106250 and Japanese Utility Model Laid-
open Publication No. 61-24851 each use a pair of endless drive belts for |

transporting disks between eject playback, and stocker positions. Japimese
Laid-open Patent No. 62-47893 also discloses an invention that uses a single'

~ endless drive belt to trarisport disks between a stocker and a playback
position. '

In Japanese Utility Model Laid-open Publication Nos. 60-106250 and
61-24851, and Japanese Laid-open Publication No. 62-47893, a belt-driven
transport mechanism, of a disk player, transfers disks between two
positions; one inside a storage mechanism and one outside the storage
mechanism. The transport mechanism does not have the abilify to eject the
disk. _

Thus, none of the above prior art devices shows a mechanism for
transporting disks between eject, playbaék, and storage positions.

In addition, in two of the prior art devices at least one of the belts
is moved aside to release the disk. In these devices, the moved belt is
pivoted at one of the end supports causing it to swing in a wide arc to one
side. This réquir'es a great deal of clearance, which forces the designer to

accommodate extra space to allow the belt, and its support, to swing.
OBJECTS AND SUMMARY OF THE. INVENTION

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

variable sized disks.

_________________'__—————-—-——_—'—"—
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2 L'ai d-open Publication No. 60-106250 and Japanese Utility Mdel Laid- open
Publ i cation No. 61-24851 each use a pair of endless drive-belts. for
transporting di sks between eject playback, and stogker-positigns, Japanese
Lai d-open Patent No. 62-47893 al so discloses an i nkent.ion 'tihaty USeS" g

singl e endl ess drive belt to transport disks between a Stotker=and all

pl ayback position. In Japanese Utility Mdel Laid-open Publication Nos.

60- 106250 and 61-24851, and Japanese Lai d-open Publication No. 62-47893, a
belt-driven transport nechani sm of ‘a disk player, transfers disks between

two positions; one inside a storage nechani smand one outside the storage
mechani sm The transgart chani s es _not  have .t he abil.it lLect the
sk Thus, none of TibaodBeESBieRFo e bret BBTuM fa Brbviae A ik e

with at least one ‘endless belt drive that transports disks between a store

position, a playback position and an ejebt position.

It is another object of the present invention to provide a disk player
with a disk transport mechanism thaf moves the endless belt drive away
from the disks without using a large space along a plane parallel to the
disk. | |

Briefly stated, a disk playback device has at least one endless drive
belt stretched along the direction of disk transport, between a store
position, a playback position and an eject position. The endless drive belt |
is transferred in a direction perpendicular to the direction of disk transpoft
along a plane parallel to said disk, allowing the drive belt to move away

~ from said disk rim without requiring a large space parallel to the disk.

According to an embodiment of the present invention, there is
disclosed, a changer-type disk playback device comprising a chassis, a
stocker on said chassis for holding a plurality of disks, disk playback means
for plaiying back one of said plurality of disks, at least one endless drive belt
rotatably supported by said chassis, said at least one endless drive belt
being supported ét least two points of said chassis to form at least one taut
portion running befween said at least two points, said taut portion running
along a direction of disk transfer, between a disk storage position within
said stocker, a playback position at said disk playback means, and an eject
position, said taut portion engaging with a rim of said one of said plufality
of disks, whereby said one of said plurality of disks is moved between said
storage, playback, and eject positions when said at least one endless drive
belt is rotated, and drive means for rotating said at least one endless drive
belt.
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tra’nspor‘ti ng di sks between eject, playback, and storage positions. In

addi ti on,

in two of the prior art devi ces at

noved aside to release the disk. In these devi ces,&the m)ved belt s
pi voted at one of the end supports causing it to SWI‘ﬁ’grl-h elawl,de are to one
side. This requires a great deal of clearance, which forces: T»hkdem

accommodate extra space to allow the belt, and its support, to swng
OBJECTS AND SUMVARY OF THE INVENTION It is an obj ect of the invention
overcone the drawbacks of the prior art. ﬂccord| ng to one aspect of t

present invention there is disclosed, a c
conpri si ng:

According to another embodiment of the present invention, there is
described, a disk transfer device comprising means for playing back disks,
means for transporting a disk between a playback position at said means
for playing back disks and an eject position, said means for transporting
including a drive belt held taut alongside a path of transport of said disk,
said playback and eject positions lying along said path of transport, means

for engaging a rim of said disk with said drive belt, means for rotating said

. drive belt, whereby said disk is moved along said path of transport when

said rim is engaged with said drive belt and said drive belt is rotated, drive
means for rotating said drive belt, and transferring means for transferring
said drive belt in a direction perpendicular to said path of transport,
whereby said drive belt is moved away from said rim.

According to another embodiment of the present invention, there is
described, a changer-type disk playback device comprising a chassis, a
stocker movably mounted on said chassis so that said stocker can move
vertically, said stocker having means for storing a plurality of disks, means
for playing back a selected on of said plurality of disks, an endless drive
belt, means for- engaging said endless drive belt with a rim of said disk,
means for supporting said endless drive belt at two points of said chassis
so that a free-spanning portion runs between said two points, said free-
spanning portion being parallel to a path of travel along which said disk is
moved, said path of travel connecting a disk storage position within said
stocker, a playback position, at said disk playback means, and an eject
position, drive means for rotating said endless drive belt, whereby said disk
engaged with said endless drive belt is caused to move along said path of
travel, means opposite said drive belt for supporting said rim at first point
of said rim opposite a second point of said rim at which said drive belt
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a ¢hassis; a stocker on said chassis for holding a plurality of disks; disk
pl ayback means for playing back one of said plurality of disks; at |east
one endl ess drive belt rotatably supported by said:chassi sy at—Feast-one
endl ess drive belt being supported at |east two poiints of.sai ¢ chassis to
format |east one taut portion running between said.at Iéast*t%o_points;
said taut portion running along a direction of disk transfer, between a

di sk storage position within said stocker, a playback position at said disk
pl ayback neans, and an eject position; said taut portion engaging with a
rimof said one of said plurality of disks, whereby said one of said
plurality of di | ot Sal; (o] g=To TP ] |
posi ti ons when c?é‘?%ﬁtitsqﬁe/gg? b@ngﬁéﬁgl g{dsl{(js| %‘?‘f \?Zlabséq"? @é%? %I'E gg,ﬂp gﬂﬁtﬁ@é
means for rot atincgdig nteans forasgingrsaiddisk egainst saié doivethelwher ei n sai d

| ayback position, said eject positio 1d sai d.di sk stora osi tion
ptay P ccorging to a%other emrboad;ment ofd the present ?nve%?iog, there i3

disclosed, a changer-type disk playback device, comprising a vertically

rive

movably mounted stocker for storing a plurality of disks, a pair of endless
drive belts, stretched parallel to each other, each of said pair of endless
drive belts having an inner and an outer surface, transferring means for
moving said pair of endless drive belts toward and away from each other,
such that a portion of said outer surface of each one of said pair of endless
drive belts engages one of two opposing positions on a rim of a disk,
driving means for rotating at least one of said pair of endless drive belts,
such that said disk is transported between a disk storage position, a disk
playback position and an eject position, means for playing back said
~ selected disk while said selected disk is in said playback position, and said
transferring means being effective for keeping said endless drive belts
parallel when said endless drive belts are moved toward and away from
each other. '
According to yet another embodiment of the present invention,
there is disclosed, a changer-type disk playback device, comprising a
longitudinal drive member having a portion with a surface, means for
moving said surface along a direction of travel of a disk, a support member,
opposite said surface, for urging an edge of said disk against said surface,
whereby said disk is moved in said direction of travel when said surface is
moved, said disk moving from a storage positidn, to a playback position
upon a moving of said surface, said disk moving from said p]ayback position
to an eject position upon a further moving of said surface, said drive

member and said support member being separated by a first distance when
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aré disposed in a generally straight line, whereby said one of said
plurality of disks noves in a straight Iine when said one of said plurality
of disks is noved between said storage, playback, and ej ect positions. 4
According to another aspect of the present i nventffaomr” “Fhere-is..di.scl osed, a
di sk transfer device conprising neans for playlndnback ‘di*sksy _nmeans | for
transporting a di sk between a playback position ahwsald freans f or pfaylng
back di sks and an eject position, said means for transportifig inetudi ng a
drive belt held taut al ongside-a path of transport of said disk, said

pl ayback and eject positions lying along said path of transport, neans for

i ve bel . whesdgRoke Bember i i et it %6id b ERARo%q el RS,

sai d rimis engagshs\Wof Beparating said drive member and said support member by a

distance greater. than said first distance, whereby said disk is no longer
urged against said surface. ‘ _

The above, and other objects, features and advantages of the
present invention will become apparent from the following description read
in conjunction with the accompanying drawings, in which like reference

numerals designate the same elements.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan of the disk playback device.

Fig. 2 is a front-view of the disk playback device.

Fig. 3 is a cross-section view along the A-A line in Fig. 1.

Fig. 4 is a plan view of the disk playback device shown in Fig. 1
where stocker 10, drive belts 31 and 32, dn’ve.pul]eys 33 and 35, and driven
pulleys 34 and 36 are omitted.

Fig. 5 is a schematic front-view showing a disk position restricting
means. ‘

Fig. 6 is a cross-section view of the disk position restricting means
of Fig. 5.

Fig.7isa cross-section view showing disk position restricting means
of Fig. 5 when a gap is opened. .

Fig. 8 is a block diagram of the circuit controlling the motors which
drive the drive bels.

Fig. 9 is a plan view of the disk playback device showing the pair of
drive belts holding a disk.. -

[
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safd drive belt and said drive belt is rotated, drive means for rotating
said drive belt, and transferring neans for transferring said drive belt in
a direction perpendicular to said path of transport, whereby said drive
belt is noved away fromsaid rim 5 According to anot-her aspect of the
present invention, there is disclosed, a changer-type disk playback device,
conprising a novably nmounted stocker for storing a plurality of disks, a
pair of endless drive belts, stretched parallel to each other, each of said
pair of endl ess drive belts having an inner-and an outer surface,
transferring means for noving said pair off endl ess drive belts toward and

away from each ot her
of said pair of endl

such that a portion of said outer surface of each one

Fig; 10 is a plan view of the disk playback device showing a disk in

an initial playback position.

Fig. 11 is a plan view of the disk playback device a disk in a final

playback position.

Fig. 12(a) is a view showing a disk in the disk playback device before

being moved into the stocker.

Fig. 12(b) is a view showing a disk and disk position restricting

means as the disk is being transported into the stocker.

Fig. 12(c) is a view showing a disk and disk position restricting

means after it has been transported into the stocker

Fig. 13 is a schematic cross-section of the disk position restricting

means with the regulating shaft is pressed against the disk.

Fig. 14 is a plan view of the disk playback device showing the pair

of drive belts holding an 8 cm. disk.

Fig. 15 is a plan view of the disk playback device showing an 8 cm.

disk in the initial playback position.

Fig. 16 is a plan view of the disk playback device showing the disk

in the eject position.

Fig. 17 is a plan view of the device in the loading st'ahdby state.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1, a changer-type disk playback device 1 holds

three disks. Disk playback device 1 has a chassis 2 and a front panel 9.
Front panel 9 has a slit-shaped opening (not shown in the drawings) for

receiving and ejecting one of the disks.



drifve belts engages one of two opposing positions on a rimof a disk,
driving neans for rotating at |east one of said pair of endless drive

belts, such that said disk is transported between a di sk storage-position,

a di sk playback position and an eject position, neans for playing back said
sel ected disk while said selected disk is in said playback position, and
said transferring neans being effective for keeping said endless drive
belts parallel when said endless drive belts are noved toward and away from
each ot her. 6 BRI EF DESCRI PTI ON OF THESDRAMVNGS Fig. 1'is a plan of the
di sk pl ayback devi ce.

Referring also to Fig. 2, disk playback device 1 also includes a
stocker 10 in which an 8 cm. disk 3, having an outer diameter of 8cm., and
first and second 12 cm. disks 4 and 5, having outer diameters of 12 cm., are
stored. Eight cm. disk 3 and first and second 12 cm. disks 4 and 5 are
concentrically aligned within stocker 10 A stocker transferring mechanism
8 is positioned to move stocker 10 vertically (ie, perpendicular to the plane
of Fig. 1) relative to chassis 2. Additionally, mounting plates 11, 12, and 13,
on which 8 cm. disk 3 and first and second 12 cm. disks 4 and 5 are
mounted, attach to a vertical wall 19 at the rear end of stocker 10. Upper
surfaces 14, 15, and 16 of mounting plates 11, 12, and 13 support 8 cm. disk
3 and first and second 12 cm. disks 4 and 5, respectively.

An endless drive belt 31 is supported by a drive pulley 33 and a
driven pulley 34. Another endless drive belt 32 is supported by a drive
pulley 35 and a driven pulley 36. Endless drive belts 31 and 32 are held
taut by respective pulleys creating straight spanning portions of drive belts
31 and 32 between them. Endléss drive belts 31 and 32 are parallel. Drive
pulleys 33 and 35 and driven pulleys 34 and 36 are slidably supported such
that endless drive belts 31 and 32 move toward and away from each other
while remaining parallel.

Referring to Fig. 9, endless drive belts 31 and 32 support a selected
disk, such as first 12 cm. disk 4, by embracing a rim thereof. Endless drive
belts 31 and 32 move toward first 12 cm. disk 4 until each of endless drive
belts 31 and 32 contact the rim of first 12 cm. disk 4. Once endless drive
belts 31 and 32 make contact with the rim, pulley pairs 33-34 and 35-36,
are driven slightly further causing endless drive belts 31 and 32 to bow. In
this position, the distances between drive pulleys 33 and 35 is less than the
diameter of first 12 cm. disk 4. Since endless drive belts 31 and 32 are of



Fig. 2 is a front-view of 'the disk playback device. Fig. 3 is a
cross-section view along the A-Aline in Fig. 1. Fig. 4 is a plan view of

t he di sk playback device shown in Fig. 1 where stocker 10, drive belts 31
and 32, drive pulleys 33 and 35, and driven pulleys 34 and 36 are omtted.
Fig. 5is a schematic front-view showi ng a disk position restricting neans.
Fig. 6 is a cross-section view of the disk position restricting neans of
Fig. 5. Fig. 7 is a cross-section view showi ng disk position restricting
nmeans of Fig. 5 when a gap is opened. Fig,, 8 is a block diagram of the
circuit controlling the notors mhich drive the drive belts Fig. 9is a

plan view of t heresﬂsentpmg e?‘la? ess belts %(i are ri;rged toward each other
against the rim of first 12 cm. disk 4, to support first 12 cm. disk. Endless
drive belts 31 and 32 transport first 12 cm. disk 4 within disk playback
device 1 by rotating in the same direction while supporting first 12 cm. disk
4 .between them. When first 12 cm.'disk 4 is in the playback position,
endless drive belts 31 and 32 rotate in opposite directions while supporting
first 12 cm. disk 4, causing first 12 cm. disk 4 to rotate.

In an alternative embodiment, only one of the endless drive belts 31

~and 32 is rotated to transport the disk between the eject, playback and
stocker positioné. In this embodiment, the disk is rolled against the
stationary one of the endless drive belts 31 and 32. Thus only one motor
is required for disk tfansport.

Referring to Fig. 3, drive pulley 33 has a V-shaped groove 66 along
its rim. Endless drive belt 31 is reeved around V-shaped groove 66. Endless
drive belt 31 has a V-shaped cross-section so that it presents a concave V-
shaped groove 67 on its outer perimeter and a convex V-shaped surface 68
on its inner perimeter. Convex V-shaped surface 68 engages with V-shaped
groave 66 of drive pulley 33. Drive pulley 35 and driven pﬁlleys 34 and 36
have the same shape as drive pulley 33. Endless drive belt 32 has the same
shape as endless drive belt 31.

Referring now also to Fig. 4, spanning portions of drive belts 31 and
32 are kept parallel by a translation mechanism 1001. Drive pulley shafts
37 and 39 and driven pulley shafts 38 and 40 support drive pulleys 33 and
35 and driven pulleys 34 and 36, respectively. Drive pulley shafts 37 and 39
and driven pulley shafts 38 and 40 are supported by bearings 41, 43, 42 and
44, respectively. Bearings 41 and 42 are affixed on opposing ends of a
longitudinal sliding plate 47 on a left side of chassis 2. Bearings 43 and 44



drive belts hol ding a disk. 7 Fig. 10 is a plan view of the disk

pl ayback device showing a disk in an initial playback position. Fig. 11 is
a plan view of the disk playback device a disk in a final playback
position. Fig. 12(a) is a view showing a disk in the disk playback device
bef ore being noved into the stocker. Fig. 12(b) is a view show ng a di sk
and di sk position restricting neans as the disk is being transported into
the stocker. Fig. 12(c) is a view showing a disk and disk position
restricting 10

are fixed on opposing ends of a longitudinal sliding plate 48 on a right side
of chassis 2.

Chassis 2 has slots 55-58 running perpendicular to longitudinal axes
of sliding plates 47 and 48. Bearings 41-44 are upwardly insert through slots l
55-58, respectively. |
| A pair of longitudinal rotating arms 45 and 46 are rotatably
supported at their centers on a shaft 50 attached to chassis 2. Longitudinal
slots 51 and 52 pierce opposing ends of longitudinal rotating arm 45. Slots
51 and 52 are equidistant from a center of rotating arm 45 with their
longitudinal axes parallel to the axis of rotating arm 45. Bearings 41 and 44
insert into slots 51 and 52, respectively. Similarly, longitudinal slots 53 and
54 pierce opposing ends of longitudinal rotating arm 46. Slots 53 and 54 are
equidistant from a center of rotating arm 46 with their longitudinal axes
parallel to the axis of rotating arm 46. Bearings 42 and 43 insert into slots
53 and 54,respeéﬁvebn

Sliding plates 47 and 48 move parallel to each other. The line
connecting the axes of drive pulley shaft 37 and driven pulley shaft 38.is
alwayS parallel to the line cbnnecﬁné the axes of drive pulley shaft 39 and
driven pulley shaft 40. Thus, drive belts 31 and 32 remain pai'allel as drive
pulleys 33 and 35 and driven pixlleys 34 and 36 are moved.

A drive belt transfer mechanism 60 is connected to sliding plate 48.
Drive belt transfer mechanism 60 moves sliding plate 48. Sliding plate 47,
connected by rotating arms 45 and 46 to sliding plate 48, moves the same
amount as sliding plate 48, Thus, drive belts 31 and 32 are moved equal
distances closer or further away from each other. Motors 61 and 62 are
attached to sliding plates 47 and 48 respectively. The shafts of motors 61
and 62 pass through bearings 41 and 43 and connect to shafts 37 and 39 of



means after it has been transported into the stocker Fig. 13 is a schematic
cross-section of the disk position restricting neans with the regul ating
shaft is pressed against the disk. Fig. 14 is a plan view of the disk

pl ayback device showing the pair of drive belts holding an 8 cm disk. Fig.
15 is a plan view of the disk playback device showing an 8 cm disk in the
initial playback position. Fig. 16 is a plan view of the disk playback

devi ce showing the disk in the eject position. Fig. 17 is a plan view of
the device in the |oading standby state. PFTAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Referring to Fig. 1, a changer-type di sk playback
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drawi ngs) for in Fig. 4). Motors 61 and 62 power drive pulleys 33 and 35, respectively, to -
transport and rotate the disk. |

Referring to Fig. 1, an optical plckup 6 having an object lens 7 is
affixed to chassis 2 for optical playback of data recorded on 8 and first and
second 12 cm. disks 3, 4, and 5. Data is recorded in the form of spiral
tracks. The tracks are followed using a well-known tracking servo-
mechanism to follow the light reflected from the track and received by
optical pickup 6. As the spiral track is followed, optical pickup 6 moves
relative to the disk being played back, from the disk’s inner perimeter to
its outer perimeter.

Optical pickup 6 is affixed to chassis 2. Disk 4 moves in a radial
direction, during playback, relative to optical pickup 6. Since optical pickup
6 is fixed, no transfer mechanism for moving optical pickup 6 is required.
Therefore, mechanical vibration caused by such a transfer mechanism is not
transmitted to optical pickup 6, providing very stable relative positioning
between optical pickup 6 and disk 4. Since drive belts 31 and 32 also rotate
disk 4 for playback, the same drive system is used for both diék transport
and playback, making the device cheaper to make.

Referring to Figs. 5 and 6, a disk position restricting means 20
restricts the positions of 8 cm. disk 3 and first and second 12 cm. disks 4
and 5 within- stocker 10. Disk position restricting means 20 includes a
hollow upper shaft 21 affixed to chassis 2. A transfer shaft 22 is moved
inside upper shaft 21 by a shaft transfer mechanism 25. A hollow lower
shaft 23 is affixed to chassis 2. Hollow lower shaft 23 shares aﬁ axis with
uppcr shaft 21. Disks pass through a gap 24 between upper shaft 21 and
lower shaft 23 during movement of disks to and from stocker 10.



recei ving and ejecting one of the disks. 8 Referring also to Fig. 2,
di sk pl ayback device 1 also includes a stocker 10 in which an 8 cm disk 3,
havi ng an outer diameter of 8cm, and first and second 12 cm disks 4 and
5, having outer dianmeters of 12 cm, are stored. Eight cm disk 3 and first
and second 12 cm disks 4 and 5 are concentrically aligned within stocker
10. A stocker transferring nmechanism8 is positioned to nove stocker 10
vertically (ie, perpendicular to the plane of Fig. 1) relative to chassis
2. Additionally, nmounting plates 11, 12, agand 13, on which 8 cm disk 3 and
first and second 12 cm disks 4 and 5 ar unted, attach to a vertical
wall 19 at the rear ]S?s pogsitls(;[nor%lég‘lrctixllg ineggg S() also includes a regulating shaft 27,

which is urged away from transfer shaft 22 by a spring 30. A large-diameter

section 28 on the tip of transfer shaft 22 inserts into an inner space 29 of

- regulating shaft 27. Regulating shaft 27, transfer shaft 22, and spring 30 can

move within upper shaft 21. When in the position shown in Fig. 6, transfer

shaft 22 is moved by shaft transfer mechanism 25 to a lowered position.

This causes the tip of regulating shaft 27 to Be inserted into the hollow

portion of lower shaft 23 bridging gap 24. _

Upper shaft 21 and lower shaft 23 pass through center holes 63, 64,
and 65 of 8 cm. disk 3 and 12 cm. disks 4 and 5 in stocker 10. Center holes
63, 64, and 65 have the same inner diameters. Therefore, upper shaft 21 or
lower shaft 23 pass through center holes 63, 64, and 65 of 8 cm. disk 3 and
first and second 12 cm. disks 4 and 5 to locate and secure the disks
precisely within stocker 10. Regulating shaft 27 bridges gap 24. Thus, upper
shaft 21 restricts the motion of disks 3 and 4 and reguiating silaft 27
restricts the motion of second 12 cm. disk 5.

Referring to Fig. 8, a control circuit for disk playback device -1
includes a microprocessor 70. Microprocessor 70 outputs a focus servo;
mechanism signal from output terminal 71 to move optical lens 7 of optical
pickup 6 toward and away from the recorded surface of disks 3, 4, and 5
to bring the data tracks into focus. Microprocessor 70 also outputs a
tracking servo-mechanism signal at output terminal 72. The tracking servo-
mechanism signal is used to move optical lens 7 radially to maintain
tracking of the spiral data tracks.

The servo-mechanism signals from output terminals 71 and 72 move
object lens 7 in predetermined directions via drive circuits 80 and 81

respectively. A low-pass filter (hereinafter referred to as LPF), connected



surfaces 14, 15, and 16 of nounting plates 11, 12, and 13 support 8 cm
disk 3 and first and second 12 cm disks 4 and 5, respectively. An endl ess
drive belt 31 is supported by a drive pulley 33 and a driven pulley 34.

Anot her endless drive belt 32 is supported by a drive pulley 35 and a
driven pulley 36. Endless drive belts 31 and 32 are held taut by respective
pul l.eys -creating straight spanning portions of drive belts 31 and 32

bet ween them Endless drive belts 31 and 32 are parallel. Drive pulleys 33
and 35 and driven pulleys 34 and 36 are bidably supported such that

endl ess drive belts 31 and 32 nove tomar? and away from each other while

remai ni ng paral| | rj 0. K I | 3 32
support a sel ect gté ._%;%E?Q,Séa@ﬂacréssaﬁ(?gr%ggﬁé(}#}&ﬁ?ﬁg&fdj%ﬁ%é&épng arim
t hereof . Endl essigirhli The DT teferdéntain appRedray addaveirahitsi83sandl84.cm  di sk 4

until each of endless drive bel 31 and 32 contact .the rimof figst 12
disk 4. Once endl ess(%g’ppq;éermma} %3 appl?es a dlzsk trans?er signa?, toltra\nsportI élgks cm

within device 1. When a disk is to be moved from the eject position toward

stacker 10, a positive voltage, of a predetermined level, is output. When the
disk is to be transported from stocker 10 toward the ejeét position, a
negative voltage, of the same level, is output. The disk transfer signals are
applied to first and second adder circuits 83 and 84 fespectivcly. The
output from first adder circuit 83 is applied to a third adder circuit 85. An
output of second adder circuit 84 is applied to a fourth adder circuit 86
whose output is, in turn, applied to invertor 89.
| In an alternative embodiment, the transfer signal is applied to only

one of the motors 61 and 62 such that one of the endless drive belts 31 and
32 rotates to move the disk between the eject position and stocker 10.

Output terminal 74 of niicroprocessor 70 outputs a constant linear
vélocity (CLV) servo-mechanism signal, to regulate the speed of rotation
of the disk. As is well known in the art, the CLV servo-mechanism signal
maintains the. disk’s speed at a predetermined level using a phase
difference between a synchronization signal, included in the playback signal
from optical pickup 6, and a reference clock as the error signal of a servo-
controller. This CLV servo-mechanism signal is applied to third and fourth
adder circuits 85 and 86. Output voltages of third and fourth adder circuits
85 and 86 are applied fo drive circuits 87 and 88, respectively, to rotate
motors 61 and 62. '

During transport of a disk within device 1, the voltage indicating the
desired direction is output at output terminal 73 to control motors 61 and

62. In response, motors 61 and 62 rotate endless drive belts 31 and 32,



belts 31 and 32 make contact with the rim pulley pairs 33-34 and 35- 36,
are driven slightly further causing endless drive belts 31 and 32 to bow.
In this position, the distances between drive pulleys 33 and 35 is |ess
than the dianmeter of first 12 cm disk 4. Since endless drive belts 31 and
32 are of 9 aresilient mterial, endless belts 31 and 32 are urged
toward each other against the rimof first 12 cm disk 4, to support first
12 cm disk. Endless drive belts 31 and 32 transport first 12 cm disk 4

wi thin di sk playback device 1 by rotating in the sane direction while
supporting first 12 cm disk 4 between thtfm When first 12 cm disk 4 is in

t he pl ayback position, endless drive belts 31 and 32 rotate in_opposite
directions whi | ESSBefHYEN, @ ransport the disk. During disk playback, motors 61 and 62

are controlled by the DC components of both the CLV servo-mechanism
signal from output terminal 74, which controls the rotational velocity of the
disk, and the tracking servo-mechanism signal from output terminal 72,
which translates the disk relative to optical pickup 6 to track the spiral data
track. '

Output terminal 75 of microprbcessor 70 is applied to stocker
transfer mechanism 8 to contrel stocker transfer mechanism 8. Output
terminal 76 is applied to shaft transfer mechanism 25 to control shaft
transfer mechanism 25. Output.terminal 77 is applied to drive belt transfer ‘
mechanism 60 to control drive belt transfer mechanism 60.

Referring to Figs. 1 and 4, second 12 cm. disk 5, is stored in the
lowermost position of stocker 10. Microprocessor 70 applies a control signal
through output terminal 77 to drive belt transfer mechanism 60. Drive belt

! transfer mechanism 60 moves sliding plate 48 to the left along slots 57 and
58 in'chassis 2. Simultaneously and consequently, sliding plate 47, connected
to sliding plate 48 by rotating arms 45 and 46, moves toward the right along
slots 55 and 56. Therefore, sliding plates 47 and 48 move toward each other
while remaining parallel. Since drive belts 31 and 32 are carried on sliding
plates 47 and 48, respectively, drive belts 31 and 32 are also move toward
each other.

Referﬁng to Fig. 9, endless drive belts 31 and 32 support the outer
rim of second 12 cm. disk 5. Sliding plates 47 and 48 are moved to
positions such that the separation distance between drive pulleys 33 and 35
and driven pulleys 34 and 36, respectively, is less than the outer diameter
of second 12 cm. disk 5. Thus, endless drive belts 31 and 32 bow and wrap

partially around a portion of the outer rim of 12 cm. disk 5.



first 12 cm disk 4, causing first 12 cm disk 4 to rotate. In an
alternative enbodi nent, only one of the endless drive belts 31 and 32 is
rotated to transport the disk between the eject, playback and st ocker
positions. In this enbodinent, the disk is rolled against the stationary
one of the endless drive belts 31 and 32. Thus only one notor is required
for disk transport. Referring to Fig. 3, drive pulley 33 has a V-shaped
groove 66 along its rim Endless drive belt 31 is reeved around V-shaped
groove 66. Endl ess drive belt 31 has a V-shaped cross-section so that it
presents a concave V- shaped groove 67 ofits outer perimeter and a convex
V- shaped: surf ace 68é§n Its in

engages with V-shap elgrang &0 &go Slriﬁli' t@?‘fri'gpl%’;\s/%:7\655'3?‘8@3%8?’&&%&3312%
O vl 557 fsotodd ubashel 16 i i o 25 i css
transferring second 12 cm. disk S to the playback position. Shaft transfer
mechanism 25 moves transfer shaft 22 upward to pull regulating shaft 27
into uppei' shaft 21. As a result, gap 24 between upper shaft 21 and lower
shaft 23 is cleared for disk passage.

Microprocessor 70 sends a disk transfer signal having a
predetermined negative vd]tage through output terminal 73. This causes
motor 61 to rotate clockwise and motor 62 to rotate counterclockwise. This
causes spanning portions of endless drive belts 31 and 32, that engage
second 12 cm. disk 5, to move in the same direction pulling second 12 cm.
disk 5 out of stocker 10 toward the playback position. |

Referring to Fig. 10, second 12 cm. disk 5 is brought to the initial
playback position. At this position, object lens 7 of opﬁcal pickup 6 is at the
innermost ’pqsition of the recorded area, indicated by the dotted line on
optical lens 7. When second 12 cm. disk 5 is brought to the indicated
position, microproce;séor 70 sends a positive CLV servo-mechanism signal
from output terminal 74 to rotate motors 61 and 62 cdunterclockwise. This
rotates the spanning portions of drive belts 31 and 32 engaging second 12
cm. disk 5 in opposite directions, causing second 12 cm. disk 5 to rotate
clockwise at an appropriate speed.

A laser beam emitted from object lens 7 is focused on tﬁe recorded
surface of second 12 cm. disk 5 and is moved to track the data track on
second 12 cm. disk 5. Thus, the focus servo-mechanism moves object lens
7 axially with respect to the disk in response to movement of the disk
surface of second 12 cm. disk 5. The tracking servo-mechanism moves

object lens 7 radially with respect to second 12 cm. disk 5, in response to



- Referring now also to Fig. 4, spanning portions of drive belts 31 and 32

are kept parallel

and driven pulleys 34 and 36,

| ongi t udi nal

by a transl ati on nechanism 1001. Drive pulley shafts
and 39 and driven pulley shafts 38 and 40 support drive pulleys 33 and
respectively..Drive pulley shafts 37 and
and driven pulley shafts 38 and 40 are supported by bearings 41, 43,42
44, respectively. Bearings 41 and 42 are affixed on opposing ends of a
|| sliding plate 47 on a left side of chassis 2. Bearings 43
44 10 are fixed on opposing ends of a.ongitudinal sliding plate 48

37
35
39
and

and
on a

right side of chassis 2. Chassis 2 has sllgts 55-58 runni ng perpendicular to

| ongi tudi nal axes
m

jnor eccentric movements of second 12 cm. disk 5 or track
nonuniformities.

The track on second 12 cm. disk 5 forms a spiral shape. Thus, as
playback proceeds, object lens 7 gradually moves outward with respect to
second 12 cm. disk 5. The velocities of drive belts 31 and 32 are simply the
linear velocity of the recorded surface v, multiplied by the ratio of the
radius of the disk ry to the radius of the current track r, at time ¢ after
beginning the reading of the innermost track. The values of r, ¢, and v are
related to the track pitch of the recorded surface p and the radius of the

innermost track r; as:

1qat=-::(r,2 —rf)

- and therefore r, is:

r,=‘/r,2 +vptfn

Thus, the velocity of the belt changes substantially with the radius of the
track being read. '

_ Since object lens 7 must gradually move outwardly to maintain
alignmexﬁ with the track, a DC component appears in the tracking servo-
mechanism signal. Referring to Fig. 8, the DC component is extracted by
LPF 82 and applied to motor 61, through first and third adder circuits 83
and 85, and drive circuit 87. The DC component is also applied to motbr
62, through second adder circuit 84, invertor 89, fourth adder circuit 86 and



of sliding plates 47 and 48. Bearings 41-44 are upwardly insert through
slots 55-58, respectively. A pair of longitudinal rotating arns 45 and 46
are rotatably supported at their centers on a shaft 50 attached to chassis
2. Longitudinal slots 51 and 52 pierce opposing ends of |ongitudinal
rotating arm45. Slots 51 and 52 are equidistant froma center of rotating
arm45 with their |ongitudinal axes parallel to the axis of rotating arm
45. Bearings 41 and 44 insert into slots 51 and 52, respectively.
Simlarly, longitudinal slots 53 and 54 pigzce opposi ng ends of

| ongi tudi nal rotating arm46. Slots 53 and 54 are equidistant froma center

0150170, B 450 A 4 Bl

rotating arm 46. Bearl ngs I'nto’s
respectively. Sl wienghpldidiess réfateddoltly bpue ChNabdreb-thechanisim sighak . The

| i ne connecting the axes of drive pulley shaft 37 and drjven pulley shaft
38 is - To change the position of the disk being read, the voltages applied
to motors 61 and 62 are changed to lower the speed of motor 62 relative
to motor 61. In response to the change in speed of motors 61 and 62, the
speed of drive belt 31 increases relative to the speed of drive belt 32. This
causes the center of rotation of second 12 cm. disk 5 to move away from
~object lens 7 and toward stocker 10 while object lens 7 of optical pickup 6
follows the spiral track recorded on second 12 cm. disk 5.

Referring to Fig. 3, drive belts 31 and 32 have a V-shaped cross-
section. The rim of second 12 cm. disk 5 engages V-shaped groove 67 of
drive belts 31 and 32. During playback, drive belts 31 and 32 are also.
partially wrapped around the rim of second 12 cm. disk 5. This inhibits
vibrations on second 12 cm. disk 5 generated during rotation.

! Referring to Fig. 11, drive belts 31 and 32 move second 12 em. disk
5 relative to object lens 7 and optical pickup 6. When optical pickup 6
reads the outermost position of the recorded area, indicated by a double
dotted line, playback of second 12 cm. disk 5 stops and a procedure to
store second 12 cm. disk 5 is initiated.

| Referring to Figs. 11, 12(a), 12(b), and 12(c), to store second 12 cm.
disk- 5, initially at the final playback position, into stocker 10, regulating
shaft 27 is moved into upper shaft 21. Thus gap 24 between upper shaft 21
and lower shaft 23, is cleared as shown in Fig. 12(a). In the final playback
position, second 12 cm. disk S is positioned in gap 24. After playback is
complete for second 12 cm. disk 5, microprocessor 70 outputs a control
signal at output terminal 76. This causes transfer shaft 22 to move to the
lowered position, to insert regulating shaft 27 in lower shaft 23. Since



al ways ‘parallel to the line connecting the axes of drive pulley

and driven pulley shaft 40. Thus,

drive pulleys 33 and 35 and driven pulleys 34 and 36 are noved.
belt transfer nmechanism 60 is connected to sliding plate 48. Dri

transfer

mechani sm-60 noves sliding plate 48. Sliding plate 47,

shaft 39

drive belts 31 and 32 remain parallel as

- Adrive
ve belt
connect ed

by rotating arnms 45 and 46 to sliding plate 48, noves the sane anpbunt as
sliding plate 48. Thus, drive belts 31 and 32 are noved equal di
cl oser or further away from each ot her. tors 61 and 62 are att

sliding plates 47 and 48 respectively. T

bul [ eys 35 and Seot 325y o 8RS SORRRD sablaf 96 i B8 486 eplpting o

st ances
ached to

shafts of notors 61 and 62 pass

aig r27v e

shown

contacts the surface of second_ 12 cm. disk 5 as shown in Fig. 12(b) and is
held against the surface of second 12 em. disk 5 by the urging of spring 30.

Referring now also to Figs. 6 and 8, microprocessor 70 outputs a
positive disk transfer signal from outﬁut terminal 73 causing endless drive
belts 31 and 32 to begin moving second 12 cm. disk § toward the stocker
(in the direction indicated by the arrow in Fig. 12(b)). With this movement,
the tip of regulating shaft 27 slides along the surface of second 12 cm. disk
5. Once center hole 65 aligns with regulating shaft 27, regulating shaft 27
falls through center hole 65 of second 12 cm. disk 5 and inserts into lower
shaft 23. A sensor 23a detects the insertion of regulating shaft 27 into lower
shaft 23. When this insertion is detected, motors 61 and 62 and motion of
second 12 cm. disk 5 are stopped.

The insertion of regulating shaft 27 through center hole 65 of second
12 cm. disk 5 secures it in position within stocker 10 and prevents it from
coming out of stocker 10 due to vibrations or any other irregular movement
of disk playback device 1. Eight cm. disk 3 and first 12 cm. disk 4, are
positioned similarly within stocker 10 by upper shaft 21 and are also
prevented from falling out of stocker 10.

Referring to Figs. 8 and 14, to play back 8 cm. disk 3 after second

12 cm. disk 5 is stored within stocker 10, microprocessor 70 sends a stocker

drive signal from output terminal 75. Stocker 10 is then moved downward
by stocker transfer me_chanism 8 until 8 cm. disk 3 and drive belts 31 and
32 lie on the same plane. Then, microprocessor 70 sends a control signal
from output terminal 77 that drives drive belt transfer mechanism 60 to
adjust the distance between endless drive belts 31 and 32 until drive belts
31 and 32 are partially wrapped around-8 cm. disk 3.



in Fig. 4). Mtors 61 and 62 power drive pulleys 33 and 35, respectively,

to transport and rotate the disk. Referring to Fig. 1,

an optical pickup 6

having an object lens 7 is affixed to chassis 2 for optical .pl ayback of

data recorded on 8 and first and second 12 cm disks 3,

4, and 5. Data is

recorded in the formof spiral tracks. The tracks are foll owed using a

wel | - known tracking servo- nechanismto followthe |ight reflected fromthe
track and received by optical pickup 6. As the spiral track is followed,
optical pickup 6 noves relative to the djsk being played back, fromthe

disk's inner perineter to its outer peritieter. Optical

pickup 6 is affixed

to chassis 2. Disk ves i1 a radial directiqn, .durin I ack, relative
to optical pickup G:ﬁ_e@ﬁ ¢ .glpcmsﬂffgmsgopgaf W"é'ﬁ,pr‘?f%s{)qlfg%g?eé}dsr%chani sm
for moving opt é@itolRigHal rofn batpue Getniifsl 76Tiocdcit] Shafiefhefer dadchdhizhnt | on

caused by such_a transfer nmechanismis not

25. Shaft transfer mechanism 25 moves regulating shaft 27 into upper shaft
21 to open up gap 24 between upper shaft 21 and lower shaft 23.

Referring also to Fig. 15, mic.roprocessor 70 then outputs a disk
transfer signal, a predetermined negative voltage, at output terminal 73.
This causes motor 61 to rotate clockwise and motor' 62 to rotate
counterclockwise, causing 8 cm. disk 3 to be pulled out from stocker 10 by
drive belts 31 and 32. Eight cm. disk 3 is brought to the initial playback
position and, as described above, drive belts 31 and 32 rotate 8 cm. disk 3
clockwise at an appropriate speed for playback.

Referring to Figs. 11 and 16, during ejection, a negative disk transfer
signal is output from output terminal 73 by microprocessor 70. This causes
motor 61 to rotate clockwise and motor 62 to rotate counterclockwise.
After being transported a certain distance, a portion of second 12 cm. disk
5 projects from the opening in front panel 9. At the final playbéck position,
the distance between the inner sides of drive pulleys 33 and 35 and driven
pulleys 34 and 36 is smaller than the diameter of disk 5 so that drive belts
31 and 32 wrap around the rim of second 12 cm. disk 5. Thus, as second
12 cm. disk 5 moves toward the eject position, the distance between driven
pulleys 34 and 36, at the eject position, becomes greater than that shown
in Fig. 11. Second 12 cm. disk 5 is then transported past driven pulleys 34
and 36, ejecting the disk. |

' Referring to Fig. 17, when it has been determined that second 12
cm. disk 5 has been removed from disk playback device 1 by the user,
microprocessor 70 sends a drive belt transfer control signal through output

terminal 77. The drive belt transfer signal causes drive belt transfer



transm'tted to optical pickup 6, providing very stable relative positioning
bet ween optical pickup 6 and disk 4. Since drive belts 31 and 32 al so
rotate disk 4 for playback, the sanme drive systemis used for both disk
transport and pl ayback, making the device cheaper to nake. Referring to
Figs. 5 and 6, a disk position restricting nmeans 20 restricts the positions
of 8 cm disk 3 and first and second 12 cm disks 4 and 5 within stocker

10. Disk position restricting nmeans 20 includes a holl ow upper shaft 21
affixed to chassis 2. A transfer shaft 22 is noved inside upper shaft 21 by

a shaft transfer nechanism 25. A hollow | r shaft 23 is affixed to
chassis 2. Holl ow.| oyer aft 23 shares .an_axi s haf t . Di sks
pass t hrough a B& aZ‘EF“be‘lsdj\é‘érfnﬁﬁ) venbglts éi Eﬁgﬁ% ESSt'ﬂ?fit?Yn

movenent of di §ieRitidh sHovil, 'aABWiiLMRIng '8 cm. or 12 cm. disks. In this position,
the distance between the inner sides of driven pulleys 34, 36 is smaller than
the diameter of an 8 cm. disk. |

When an 8 cm. or 12 cm. disk is inserted from the opening in front
panel 9, a force is applied to driven pulleys 34, 36 which pushes them
apart, increasing the distance between them. Therefore, sliding plates 47
and 48, connected by rotating arms 45 and 46, move away from each other
in the same manner. When this movement is detected, microprocessor 70
outputs a positive disk transfer signal at output terminal 73 to move drive
belts 31 and 32 to load the inserted disk into disk playback device 1.

If the loaded disk is to be stored within stocker 10 without being
played back, then the following operations are perfdrmed. Referring to Fig.
11, when the center of the loaded disk is positioned at the final playback
position, microprocessor 70 controls shaft transfer mechanism 25 to move
transfer shaft 22 toward lower shaft 23. A tip of regulating shaft 27 presses
against the surface of second 12 cm. disk 5. Endless drive belts 31 and 32
are rotated to move second 12 cm. disk 5 toward stocker 10. When center
hole 65 of second 12 cm. disk is aligned with regulating shaft 27, regulating
shaft 27 inserts into center hole 65 of second 12 cm. disk 5 under the
urging of spring 30. Thus second 12 cm. disk 5 is secured in stocker 10.

When moving any disk into stocker 10, the tip of regulating shaft 27
slides against the surface of the disk. To prevent damage to the disk, it is
desirable for régulating shaft 27 to be of a material with a low friction
coefficient, such as polyacetal resin. It is also possible to attach a member

having a low friction coefficient to the tip of regulating shaft 27.



12.Di'sk’ position restricting neans 20 al so includes a regul ating shaft 27,
which is urged away fromtransfer shaft 22 by a spring 30. A |arge-dianeter
section 28 on the tip of transfer shaft 22 inserts into an inner space 29
of regulating shaft 27. Regul ating shaft 27, transfer shaft 22, and spring
30 can nove within upper shaft 21. Wien in the position shown in Fig. 6,
transfer shaft 22 is noved by shaft transfer nmechanism 25 to a | owered
position. This causes the tip of regulating shaft 27 to be inserted into
the holl ow portion of |ower shaft 23 bridggng gap 24. Upper shaft 21 and

| ower shaft 23 pass through center holes , 64, and 65 of 8 cm disk 3 and
12 cm disks 4 and S‘Ap st.ocker and. 65, haye the

same inner di anet er s. AFFRIHE, e?%ﬁﬁﬁ P&@ﬁ%FpﬁgﬁﬁggéPBaé%zﬁﬂﬁ?lo 5SS

through center hiHwsbefs &6 useddid wradkpdit CANdisk Hétwesdn eject position, a
playback j)osition, and a storage positidn. The same endless drive belts
rotate a disk at an appropriate speed at the playback position resulting in
a low-cost disk playback device. .

Although in the embodiment déscn’bed above, endless drive belts 31

and 32 are rotated simultaneously to transport a disk within the disk

~ playback device 1, it is clear that the rotation of only one of the belts could
move a disk between the eject, playback and storage positions. Thus only
one motor is required for transporting the disks. Such other embodiments
are considered within the spirit and scope of this invention.

Although in the embodiment described above, endless drive belts 31
and 32 rotate a disk to be read at the playback position and gradually
réposition the disk as the disk is being read to maintain the portion of the
spiral track being read above the fixed optical pickup, it is clear that the
optical pickup could be movable relative to the chassis. Thus,' the endless
drive belts would rotate the disk at the playback position and the optical
pickup would move radiallj'(, relative to. the disk, to remain under the
portion of the spiral track being read. Such other embodiments are
considered within the spirit and scope of the invention.

| Although in the embodiment described above, the storage capacity
is limited to three'disks, it is clear that the disk holding capacity of the disk
player can be any number of disks. Such other embodiments are considered
within the spirit and scope of the invention.

Having described preferred embodiments of the invéntion with
reference to the accompanying drawings, it is to be understood that the

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



first and second 12 cm disks 4 and 5 to locate and secure the disks
precisely within stocker 10. Regul ating shaft 27 bridges gap 24. Thus,

upper. shaft 21 restricts the notion of disks 3 and 4 and regul ati ng shaft
27 restricts the notion of second 12.cm disk 5. Referring to Fig. 8, a
control circuit for disk playback device 1 includes a m croprocessor 70.

M croprocessor 70 outputs a focus servo- nmechani smsignal from output
terminal 71 to nove optical lens 7 of optical pickup 6 toward and away from
the recorded surface of disks 3, 4, and 5 bring the data tracks into
focus. M croprocessor 70 al so outputs a tr&tking servo-nmechani sm signal at

inal 72. Th L.Ng. - hani j | ig,
opt oal | ens 7 SEHRBFT o0 SAGHIFRHGTS SAY A P e DiSkeincy: ong SRE BE AR e
servo- mechani sm GitH6a defdriifiy HonPite §c6{é€bf‘ iPit 3f-th%riﬂve7r§idﬁﬂééede‘fﬂieﬁ% thens 7

in predetermned directions via drive circuits 80 and 81
appended claims.



respectively. A lowpass filter (hereinafter referred to as LPF), connected
13 to termnal 72,7 extracts a DC conponent of the tracking servo-nechani sm
signal . The DC el engpig Dl £ 1k adder circuits 83 and 84. Cutput

| (
termnal 73 applies l INANEIAr si gnal, to fgxansport disks within
device 1. Wen a dis Jﬂ ;H ] {ed fromthe €l ety p.OSLTI‘Oﬁ:T@«wafd st ocker
10, a positive volta ermned level, is ' :

It p = Bf¥eniit he di sk
is to be transported from stocker 10 toward thé@eyeﬁi~posi_ron apnegatlve
vol tage, of the same level, is output. The disk transfer signhals~are
applied to first and second adder circuifs 83 and 84 respectively. The

output fromfi add ci;rocuit 83 is applied to a third adder circuit 85.
An Witat 3§ ¢ almed is:

cF-.—.-a'én

1. A changer-type disk playback device comprising:

a chassis; _

a stocker on said chassis for holding a plurality of disks;

disk playback means for playing back one of said plurality of disks;

at least one endless drive belt rotatably supported by said chassis;

said at least one endless drive belt being supported at least two
points of said chassis to form at least one taut portion running between said
at least two points;

said taut portion running along a direction of disk transfer, between
a disk storage position within said stocker, a playback position at said disk
playback means, and an eject. position; '

said taut portion engaging with a rim of said one of said plurality of
disks, whereby said one of said plurality of disks is 'moved between said
storage, playback, and eject posmons when said at least one endless drive
belt is rotated; and .

drive means for rotating said at least one endless drive belt.

2. The changer-type disk playback device of claim 1, wherein said
playback position, said eject position and said disk storage position are
disposed in-a generally straight line, whereby said one of said plurality of
disks moves in a straight line when said one of said plurality of disks is
moved between said storage, playback, and eject positions between said
storage, p]ayback, and eject positions.

3. The changer-type disk playback device of claim 2, further

comprising:

[



out put "of second adder circuit 84 is appl |ve,‘d\b :a fourth adder circuit 86
whose out pyt—-s—+a—turr;—applied to i nver%{.,[;n ‘an- al ternative

embodi ment, the transfer signal is applied y."OMé of thé notors 61 and

62 such t hathis@heet Hgs Beeni ess drive belts 31 and 32 rétates to nove the

di sk between EH ﬂ tion and stocker 10. Qutput termnal 74 of

m cr opr ocess constant linear velocity (CLV) servo-nechani sm
signal, to regulate the speed of rotation of the disk. As is well known in

the art, the CLV servo-nechani sm si gnal i ntains the disk's speed at a
predeterm ned | evel using a phase difference between a synchronization

signal, included in . - i :
ref erence cl ock as t%gﬁé‘ﬂ’g?@? h?lag@?joggté@ V:g:?i g‘%ﬁ?‘r’@i \%é‘%’%ﬂgégﬁ@
ser vo- nechani snelgisgnat airespgmive emetof sald arleasdiwoopsinks; adder circuits 85 and

86. CQutput voltages of .third and_fourth adder circuits 85 and 86 are
applied to drive ciriaid atlegst epgyduive belt being reeuad aroppd said padr of pulleys;

said taut portion of said at least one drive belt stretching between

said pair of pulleys defining a straight line;

a transferring means for moving said pair of pulléys generally
perpendicular to said generally straight line; and |

said taut portion of said.at least one endless drive belt lying in a
plane parallel to said disk.

4. The disk playback device of claim 3, wherein:

said at least one endless drive belt has an inner surface and an outer
surface;

said inner surface contacts said at least two pulley;

each of said plurality of disks has a rim; and

said outer surface has an outer concave groove that engages said rim
of said one of said plurality of disks when said endless drive belt engages
said one of said plurality of said disks.

S. The disk playback device of claim 1, wherein said stocker further
compﬁées:

a vertical mounting wall at a rear end of said stocker;

a plurality of mounting plates attached to said vertical niounting
wall; '

each one of said plurality of mounting plates having an upper
surface which supports stored ones of said plurality of disks; and

shaft means for restrictihg horizontal movement of said stored ones.

6. The disk playback device of claim 5, wherein said shaft means

further comprises:

B



notors*6l and 62. During transport of a disk wthin device 1, the voltage
i ndicating the desired direction is output at output termnal 73 to control

not or s 61’&ﬁd'—62—"|—|‘1_r“€5}30ﬂ3€‘ notors 61 and 62 rotate endl ess drive belts

31 and 32, espe tlvely, to transport the disk. During disk playback,
notors 61 é[ﬁ ﬁ m | ed by the DC conponents of heti fﬁe CLV

servo- rrechan m out put term nal - 1cT'| -€ONET 6F-8 the
rotational v di sk, and the trackyj F\g serVQnmiechanl,sm si gnal
from out put ter m nal 72, which transl at eist he 'di Hi sk_rel-atF#&to opti cal
pi ckup 6 to track the spiral data track.

\I

an ilppef shaft;
a lower shaft;
* said upper shaft and said lower shaft being axially aligned with a gap
therebetween; _
said upper and lower shafts being located along a path of transport
of said one of said plurality of disks so that said one of said plurality of
disks is in said gap during a transporting of said one of said plurality of
disks when said one of said plurality of disks is being transported to said
stocker; and
bridging means for selectively opening and closing said gap.
7. The disk playback device of claim 6, wherein said bridging means
further comprises:
a spring;
a regulating shaft;
said spring urging said regulating shaft downward against said one
of said plurality of disks when said one of said plurality of disks is in said
gap; and ' .
said spring urging said regulating shaft through a center hole of said
selected disk when said endless drive belt moves said selected disk into
concentric alignment with other disks in said stocker.
8. A disk transfer device comprising:
means for playing back disks; _
~ means for transporting a disk between a playback position at said
means for playing back disks and an eject position;
said means for transporting including a drive belt held taut alongside
a path of transport of said disk;
said playback and eject positions lying along said path of transport;

_—-———/

.



Qut put "term nal 75 of m'croprocessor 70 is applied to stocker transfer
mechani sm 8 T0 controt —stocker—transfer nmechanism8. Qutput termnal 76 is

apptied to shaf eenl{rqghgm sm 25 to control shaft transfer nechani sm
25. CQut put tergelmﬁ 7l ed to drive bel.t-transfer:nmechani sm60 to

control drive chani sm 60. Ref grfing:t.0: Firgs.:-1:and 4,
second 12 cm ed in the Iovvermbst posittisn. of stocker 10.

M croprocessor 70 applies a control signal thFeugh output” tefninal 77 to
drive belt transfer nechanism 60. Drive belt transfer nmechani sm 60 noves
sliding plate 48 to the left al ong sl ot 7 and 58 I n chassis 2.

Si mul t aneously and consequently, slidin pl a onnected to sliding

pl at e 48 by rot at i nFCARFROUENEATHELS NHHY, g4l @13 geﬁa ong slots 55

and 56. Theref ore.  senfll itk kit eﬁdﬂ@é’béﬁ %&%@%ﬁ@ﬁ&bﬂéﬁ%ﬁ\h"e

remai ning parallel. Since ts 31 an are carried on sliding
pl ates 47 and skid patls pf dtanspost, whieri vaid lrizhtis eﬁgagad:lwﬁh saick deive deltoansd t owar d

sa1d drive belt is rotated;

- drive means for rotating said dnve belt; and

~ transferring means for transferring said drive belt in a direction
perpendicular to said'path of transport, whereby said drive belt is moved
away from said rim.

9. The disk transfer device of claim 8, further comprising:

a stocker for storing a plurality of disks;

a storage position lying in said path of transport; and

said disk residing in said storage position when said disk is stored in
said stocker. '

10. The disk transfer device of claim 8, wherein:

said drive belt is supported by a pair of pulleys;

said transferring means rotatably includes means for supporting said
pair of pulleys. ' .

11. The disk transfer device of claim 10 wherein said drive means
includes:

a motor having a rotational output; and

means for transmitting said rotational output to one of said pair
pulleys, whereby said one of said pair of pulleys is rotated.

12. The disk playback device of claim 11, wherein said at least one
endless drive belt has an outer V-shaped groove into which said rim of said
disk fits when said disk is disk is engaged with said drive belt.

13. A changer-type disk playback device comprising:

a chassis;

-
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each other. Referring to Fig. 9, endless drive belts 31 and 32 support the
outer rimof second 12 cm disk 5. Sliding plates 47 and 48 are noved to
posi tions such that the Separation distance between drive pulleys 33 and 35

and driven pulfeys 3. respectively, is |ess/Fhan_the outer dianeter
of second 12 c - '

partially arouzglﬁllg% ml

Referring to Fi gs® ] ]

lﬁ:fedendl ess drive belts 1"5"-3;—;1@ 324:-b-q¥y._,_and wr ap
output termnal 76 to control shaft transfygr nechani sm 25

the outer rimof 12
croprocessor 70 sends a
) /i
transferring second 12 cm disk-5 to the &Iayback posi tion. Shaft t¥dnsfer
a stocker movably mounted on said chassis so that said stocker can

=+

move vertically;

said stocker having means for storing a plurality of disks;

means for playing back a selected one of said plurality of disks;

an endless drive belt;

means for engaging said endless drive belt with a rim of said disk;

means for supporting said endless drive belt at two ﬁoints of said
chassis so that a free-spanning portion runs between said two points; '

said free-spanning portion being parallel to a path of travel along
which said disk is moved;

said path of travel connecting a disk storage position within said
stocker, a playback position, at said disk playback means, and an eject
position; ]

drive means for rotating said endless drive belt, whereby said disk
engaged with said endless drive belt is caused to move along said path of
travel; .

means opposite said drive belt for supporting said rim at first point
of said rim opposite a second point of said rim at which said drive belt
contacts said rim to engage said rim; and
| said means for supporting including means for urging said disk
against said drive belt. '

14. A changer-type disk playback device, comprising:.

a vertically movably mounted stocker for storing a plurality of disks;

a pair of endless drive belts, stretched parallel to each other, each
of said pair of endless drive belts having an inner and an outer surface;

transferring means for moving said pair of endless drive belts toward

and away from each other, such that a portion of said outer surface of each

-
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mechani‘sm 25 noves transfer shaft 22 upward to pull regulating shaft 27
i nto upper shaft 21. As a result, gap 24 between upper shaft 21 and | ower

shaft 23 is cleared Tor disk—pas sage. M croprocessor 70 sends a disk
transfer si gngj,sﬂg@éghgggs ofh RiE det erm ned‘ negatl ve vol tage through out put
termnal 73. T M 61 to rotate .ch-9akvii.se and notor 62 to
rotate counterE"ﬂ Bmgﬂ ‘causes spanni-ng-portions of endl ess drive
belts 31 and 3 second 12 cm disk 5, to nove in the sane

direction pulling second 12 cm disk 5 OL% of stocker 10 toward the
pl ayback position. Referring to Fig. econd 12 cm disk 5 is brought to

the initial playb it At th f ontical
pi ckup 6 15 at < a"h‘éﬁf'“"”fﬁg@%ﬁ'%ﬂéﬁpﬁt RepbiRlBre HERo uhosillo 5,

the dotted |ingRftiRida rich®T% disk;Vhen second 12 cm disk 5 is brought to

t he indicated position, m croprocessor 70 sends a positive CLV
ser vo- mechani sm si grd;mwng means for rotating at least one of said pair of endless dnve

belts, such that said disk is transported between a disk storagc position, a
disk playback position and an eject position;

means for playing back said selected disk while said selected disk is
in said playback posiﬁoni and

said transferring means being effective for keeping said endless drive
belts parallel when said endless drive belts are moved toward and away
from each other.

15. A changer-type disk playback device, comprising:

a longitutiihal drive member having a portion with a stlrface;

means for moving said surface along a direction of travel of a disk;

a support member, opposite said surface, for urgirtg an edge of said
disk against said surface, whereby said disk is moved in said direction of
travel when said surface is moved; '

said disk moving from a storage position, to a playback position
upon a moving of said surface; |

said disk moving from said playback position to an eject position
upon a further moving of said surface; '

said drive member and said support member being separated by a
first distance when said support member urges said edge: ot said disk
against said surface; and

mearts for separating said drive member and said support member
by a distance greater than said first distance, whereby said disk is no longer
urged against said surface. '

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

—————— _
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fromoltput termnal 74 to rotate nmotors 61 and 62 counterclockwi se. This

rotates the spanni-ng—portiens—ef—drive bel t5=31.and 32 engagi ng second 12
cm disk 5 in opposite directions, causmg second 12 em-=disk 5 to rotate

cl ockwi se at an ﬂm | Regls él. A | aser ,beam em“tted..f-j m" ij ect lens 7
is focused on the e ace of second ¥z=eim' Hiisk 5 an;@l is noved to
track the data tr 12 cm disk 5. Thus, the“teeyud’
servo-nmechani sm noves object lens 7 axially with respect to the disk. in
response to novenent of the disk surface of second 12 cm disk 5. The

tracki ng servo-nechani sm noves obj ect | A 7 radi ally with respect to

second 12 cm disk 5, .in resgonse to %
said eject and storage positions being separated by a first separation

distance;

two rotating supports separated by a second separation distance
substantially equal to said first separation distance;

said drive member being a belt; and

said belt being suspended between said two rotating supports.

- 17. A device as in claim 15, further comprising:

said eject and storage positions being separated by a first separation
distance; ' |

A first transfer member and a second trénsfer member;

means for movably connecting said first and second transfer
members to said chassis;

first and second rotating supports rotatably connected to said first
transfer member and separated by a second separation distance
substantially equal to said first separation distance; !

said support member being a first belt;

said first belt being suspended betwécn said first and second rotating
supports to form at least one first spanning portion;

third and fourth rotating supports rotatably connected to said second
transfer member and separated by a third separation distance substantially
equal to said first separation distance;

said drive member being a second belt;

- said surface being an external surface of said second belt;

said second belt being suspended between said third and fourth

rotating supports to form at least one second spanning portlon

said first and second spanning portlons being para]lel and

* c L L] s *



mner eccentric movenents of second 12 cm disk 5 or track nonunifornities.
The track on second 12 cm disk 5 forns a spiral shape. Thus, as playback
proceeds, o gradually nmoves outward with respeet-to second 12
cm disk 5. t?ﬁgﬁ&@ﬁe rive belts 31 and 32 arevsi:nply the |inear.
vel ocity of t MM ace v, multiplied by the ratio- ofifhé - radlug
of the disk rd of the current track [err} at-time tafter
begi nni ng t he r i nnernost trac®) The values of [err] and v are
related to the track pItCh of the recorded surface p and the radius of the
I nnernost track [err] as: [err] and therefore [err] is: Thus, the velocity
of the belt changes substantially with the radius of the track being read.

said means for movably connecting being effective to permit said first
and second transfer members to move apart and together while preventing rotation of
said first and second transfer members, whereby said first and second spanning portions
remain parallel when said move together and apart.

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

said eject and storage positions being separated by a first separation
distance; . |

two rotatmg supports separated by a second separation distance
substantlally equal to said first separation distance;

said support member being a belt; and

said belt being suspended between said two rotating supports.

19. A changer-type disk playback device substantially as herein
described with reference to the accompanying drawings.

20. A method of operating a disk playback device, said method
being substantially as herein described with reference to the accompanying drawings.

A



Since 5’bj ect 7 must gradually nove outwardly to mai ntain alignnent
with the tract?nsamr‘rpvﬁem\ippears in the tracking servo- nmechani sm
signal . ReferrTscphtp k] .the DC conponent |s;’*ﬁﬂ"a(ft ed~by -+PF-.82 and
applied to noto 'ﬁ(fedrst and third adder' crrcurt3f83 and 85 and
drive circuit BHW onent is also appligd. 10O ‘ot _13_'62 thr'pugh _
second adder circ rtor 89, fourgsh adder ci Touit g6 En 17
drive circuit 88. Thus the vol tages sent to notor 61 and 62 are identical
when the disk is rotated solely by the CLV servo-nechani smsignal. To
change the position of the disk being read, the voltages applied to notors

61 and 62 are changed to | ower t'ﬁsipﬁﬁﬂﬁkdﬁbﬁvﬁ%re' ative

ABSTRACT

A disk playback device (1) has at least one endless drive belt (31, 32) stretched
along a direction of disk transport between a store position, a playback position and an
eject position. The endless drive belt (31, 32) is translated in a direction perpendicular
to the direction of disk transport along a plane parallel to the disk (3, 4, 5), allowing
the drive belt (31,32) to move away from the disk rim without requiring a large space
parallel to the disk.

Fig. 10.
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To*motor 61. In response to the change in speed of notors 61 and 62, the
speed of drive belt 31 increases relative to the speed of drive belt 32.
This causes the center of rotatjion of second 12 cm disk 5 to nove away
fromobject lens 7 and toward stocker 10 while object |lens 7 of optical

pi ckup 6 follows the spiral track recd/#éd on second 12 cm disk 5.
Referring to Fig. 3, drive belts 31 and 32 have a V-shaped cross- section.
The rimof second 12 cm disk 5 engages V-shaped groove 67 of drive belts
31 and 32. During playback, drive belts 31 and 32 are also partially

wr apped around the rimof second 12 cm disk 5. This inhibits vibrations on
second 12 cm disk 5 generated during rotation.
belts 31 and 32 nove second 12 cm disk 5 relative to object lens 7 and °
optical pickup 6.- WWien opical pickup'6 reads the outfernost position of the
. recorded area, indicated Dy a double dotted |ine, playback of second 12 cm

disk 5 stops and a procede to

| 37 55 19 ?
_— S N
f N

31

10

Referring to Fig. 11, ‘drive
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&

— 32

@

38 | AQ
34 m 36
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Store “second 12 cm disk 5 is initiated. Referring to Figs. 11, 12(a),
12(b), and 12(c), to store second 12 cm disk- 5, initially at the final

pl ayback position, into stocker 10, regulating shaft 27 is noved into upper
shaft 21. Thus gap 24 between upper shaft 21 and | ower shaft 23, is cleared
as shown in Fig. 12(a). In the final fH¥back position, second 12 cm disk
5 is positioned in gap 24. After playback is conplete for second 12 cm
disk 5, mcroprocessor 70 outputs a control signal at output termnal 76.
This causes transfer shaft 22 to nove to the | owered-position, to insert
regul ating shaft 27 in lower shaft 23. Since 18 second 12 cm disk 5 is
wthin gap 24, the tip of the regulating shaft 27 '

9 48
61 - 62

FIG. 2
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contacts the surface of-second 12 cm disk 5 as shown in Fig. 12(b) and is
hel d agai nst the surface of second 12 cm disk 5 by the urging of spring
30. Referring now also to Figs. 6 and 8, m croprocessor 70 outputs a
"positive disk transfer signal fromoutput term nal 73 causing endl ess drive
belts 31 and 32 to begin noving second/12 cm disk 5 toward the stocker (in
the direction indicated by the arrowin Fig. 12(b)). Wth this novenent,
the tip of regulating shaft 27 slides along the surface of second 12 cm

di sk 5. Once center hole 65 aligns with regulating shaft 27, regulating
shaft 27 falls through center hole 65 of second 12 cm disk 5 and inserts
into |l ower shaft 23. A sensor 23a detects the insertion of regulating shaft
27 into |lower shaft 23. Wen this insertion is detected, notors 61 and 62
and notion of second 12 cm disk 5 are stopped. The insertion of regul ating
shaft 27 through center hole 65 of second 12 cm disk 5 secures it in
position within stocker 10 and prevents it from

31 68 33

67~ - 66

37
41

FIG. 3



~+ com ng out of stocker 10 due to vibrations or any other irregular novenent
of di sk playback devite 1. Eight cm disk 3 and first 12 cm disk 4, are
positioned simlarly within stocker 10 by upper shaft 21 and are al so
prevented fromfalling out of stocker 10. Referring to Figs. 8 and 14, to
play back 8 cm disk 3 after secondglA7m disk 5 is stored within stocker
10, mcroprocessor 70 sends a stocker ‘drive signal fromoutput term nal 75.
St ocker 10 is then noved downward by stocker transfer mechanism8 until 8
cm disk 3 and drive belts 31 and 32 lie on the sane plane. Then,
m croprocessor 70 sends a control signal fromoutput termnal 77-that
drives drive belt transfer mechanism 60 to adjust the distance between

endl ess drive belts 31 and 32 until drive belts 31 and 32 are partially
wr apped around"8 cm di sk 3. ' )

37 41 55 1001 57 43 39

FIG. 4



19 Before the 8 cm disk 3 is transported m croprocessor 70 sends a
control signal fromoutput termnal 76 to control shaft transfer nechani sm
25. Shaft transfer nmechani sm 25 noves regulatrng shaft 27 into upper shaft
21 to open up gap 24 between upper shagt 191 and | ower shaft 23. Referring
also to Fig. 15, mcroprocessor 70 then outputs a disk transfer signal, a
predeterm ned negative voltage, at output termnal 73. This causes notor 61
to rotate clockwi se and notor 62 to rotate counterel ockwi se, causing 8 cm
disk 3 to be pulled out fromstocker 10 by drive belts 31 and 32. Eight cm
disk 3 is brought to the initial playback position and, as described above,
drive belts 31 and 32 rotate 8 cm disk 3 clockwi se at an appropriate speed
for playback. Referrrng to Frgs 11 and 16, during ejection, a negative

di sk transfer - -
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sfgnal
notor 61 to rotate clockw se and not or
bei ng transported a certain distance, a portion of second 12 cm disk 5

projects fromthe opening in front paneg/97 At the final playback position,
t he di stance between the inner sides of drive pulleys 33 and 35 and driven
pul l eys 34 and 36 is smaller than the dianmeter of disk 5 so that drive -
belts 31 and 32 wap around the rimof second 12 cm disk 5. Thus, as
second 12 cm disk 5 noves toward the eject position, the distance between
driven pulleys 34 and 36, at the eject position, beconmes greater than that
shown in Fig. 11. Second 12 cm disk 5 is then transported past driven
pul l eys 34 and 36, ejecting the disk. Referring to Fig. 17, when it has
been determ ned that second 12 cm disk 5 has been renoved from di sk

pl ayback device 1 by the user, mcroprocessor 70 sends a drive belt

Yis out put from output termnal 73 by microprocessor 70. This causes
62 to rotate countercl ockw se. After

transfer control signal through output Q Q
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term fal 77. The drive belt transfer signal causes drive belt transfer

20 mechanism 60 to nove drive belts 31 and 32 to the | oadi ng standby
position shown, allowing loading of 8 cm or 12 cm disks. In this
position, the distance between the inner sides of driven pulleys 34, 36 is
smal l er than the diameter of an 8 cm7/di7sk. Wen an 8 cm or 12 cm disk is
inserted fromthe opening in front panel 9, a force is applied to driven
pul I eys 34, 36 which pushes them apart, increasing the distance between
them Therefore, sliding plates 47 and 48, connected by rotating arnms 45
and 46, nove away from each other in the sane manner. \Wen this novenent is

det ected, m croprocessor 70

7

234 g Erv’%
FIG.




out put’s a positive disk transfer signal at output terminal 73 to nove drive
belts 31 and 32 to l.oad the inserted disk into disk playback device 1. If
the | oaded disk is to be stored within stocker 10 wi t hout being pl-ayed
back, then the follow ng operations are perforned. Referring to Fig. 11, -
when the center of the |oaded disk issébgitioned.at the final playback
position, mcroprocessor 70 controls shaft transfer nechani sm 25 to nove
transfer shaft 22 toward | ower shaft 23. Atip of regulating shaft 27
presses .agai nst the surface of second cm disk 5. Endless drive belts 31
and 32 are rotated to nove second 12 cgg disk 5 toward stocker 10. Wen
center hole 65 of second 12 cm . di s} aligned with regul ati ng shaft 27,
regul ating shaft 27 inserts intg—es hol e 65 of second 12 cm disk 5
under the urging of spring 30} : ' cm -disk 5 is secured in
stocker 10. Wien novi ng any di sk 10, the tip of regulating
_shaft 27 slides against the surface ofa;he dipk. To prevent damage to the
‘disk, it is (’ '

Cq ‘

8

FIG.




*desivable for regulating shaft 27 to be of a material with a low friction
coefficient, such as polyacetal resin. It is also possible to attach a
menber having a low friction coefficient to the tip of regulating shaft 27.
21 According to the enbodi ment described above, a pair of endless drive
belts are used to transport a disk bgh_ en an eject position, a playback
position, and a storage position. The sane endl ess drive belts rotate a -
di sk at an appropriate speed at the playback position resulting in a

| ow- cost di sk pl ayback device. Although i-n the enbodi nent descri bed above,
endl ess drive belts 31 and 32 are rotated sinultaneously to transport a

di sk within-the disk

FIG. 9



pl ayback device 1, it i~s clear that the rotation of only one of the belts
coul d nove a disk between the eject, playback and storage positions. Thus
only one nmotor is required for transporting the disks. Such other

enbodi nents are considered within th it and scope of this invention.
Al t hough in the enbodi nent descrlbedﬁéﬁgdé endl ess drive belts 31 and 32
rotate a disk to be read at the playback position and gradually reposition
the disk as the disk is being read to nmaintain-the portion of the spiral
track being read above the fixed optical pickup, it is clear that the
optical pickup could be novable relative to the chassis. Thus, the endl ess
drive belts would rotate the disk at the playback position and the optical
pi ckup would nove radially, relative to the disk, to remai n under the
portion of the spiral track being read. Such other enbodi nents are
considered within the spirit and scope of the ﬂnventlon Al t hough in the

enbodi nent descri bed above, e storage capaciTy
33 \\ ' 8 35
L0
s)] ---|-—-._ @ -
45 46
4
31 30
65 ¢~ - -
I“j'j"'l 5
7
1) 7 6 | ©

FIG. 10



is limted to three disks, it is clear that the disk hol ding capacity- of
‘the disk player can be any nunber of disks. Such other enbodinents are
considered within the spirit and scope of ' the invention. Having described
preferred enbodi nents of the inventig&_m&th reference to the acconpanying
drawi ngs, it is to be understood tha ( invention.is not limted to those
preci se enbodi nents, and that various 22 changes and nodifications may
be effected therein by one skilled in the art w thout departing fromthe
scope or spirit of the invention as defined in the appended cl ai ns.

i




'CLAIMB: 1. A changer-type disk playback device conprising: a chassis; a
stocker on said chassis for holding a plurality of disks; disk playback
means for playing back one of said plurality of disks; at |east one endl ess
drive belt rotatably supported by said chassis; at |east one endless drive
belt being supported at |east two pdi2afld of said chassis to form at- | east
one taut portion running between said at |east two points; said taut
portion running along a direction of disk transfer, between a di sk storage
position within said stocker, a playback position at said disk playback
means, and an eject position; said taut portion engaging with a rimof said
one of said plurality of disks,

5 65 :},/21
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23d’f}v~\23

A3

~— U]

(by

" N
N
~J

(c) et

23271

FIG. 12



ither eby sai d ‘one of said plurality of disks is noved between said storage,

pl ayback, and eject positions when said at | east one endl ess drive belt is
rotated; and drive neans for rotating said at |east one endless drive belt;
wherei n said playback position, said eject position and said disk storage
position are disposed in a generally g8yalght |ine, whereby said one of

said plurality of disks noves in a straight |ine when said one of said
plurality of disks is noved between said storage, -playback, and eject

posi tions. 24 2. The changer-type di sk playback device of claim1,
further conprising: a pair of puIIeys each rotatably and novably connected

!
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chassis at a respective one of said at least two points; said at |east:one
drive belt being reeved around said pair of pulleys; said taut portion of
said at | east one drive belt stretching between said pair of pulleys
defining a straight line; a transferring neans for nmoving said pair of
pul l eys general |y perpendicul ar to sai 84dgémerally straight line; and said
taut portion of said. at |east one endless drive belt lying in a plane
parallel to said disk. 3 . The disk playback device of claim2, wherein
said at | east one endless drive belt has an inner surface and an outer
surface; saidinner surface contacts said at |east two pulley; each of said
plurality of disks has a rim and said outer, surface has an outer concave
groove that engages said rim 2 1 )

;_d/"|
N
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of said one of said plurality of ‘di sks when said ‘endl ess drive belt engages
said-one of said plurality of said disks. 4. The di sk playback device of
claim1l1, wherein said stocker further conprises: a vertical nounting wall

at a . rear end of said stocker; a pluraié}y7of nmounting plates attached to
said vertical mounting wall; each one ©0f”said plurality of nounting plates
havi ng an upper surface which supports stored ones of said plurality of

di sks; and shaft nmeans for restricting horizontal mvenent of said stored
ones. 5. The disk playback device of claim4, wherein said shaft neans
further conprises: -

/

2 * 1

FIG. 15



25 an Upper shaft; a lower shaft; said upper shaft and said | ower shaft
being axially aligned with a gap therebetween; said upper and | ower shafts
bei ng | ocated along a path of transport of said one of said plurality of

di sks so that said one of said pluralghy disks is in said gap during a
transporting of said one of said plur 4 of di sks when said one of said
plurality of di'sks is being transported to said stocker; and bridgi ng neans
for selectively opening and cl osing said gap. 6. The di sk playback device
of claimb5, wherein said bridging neans further conprises:

FIG. 16



a sprfng; a regulating shaft; said spring urging said regulating shaft
downwar d agai nst said one of said plurality of disks when said one of said
plurality of disks is in said gap; and said spring urging said regulating
shaft through a center hole of said selected disk when said endl ess drive
belt noves said selected disk into coh@éa¥ric alignnent with other disks in
said stocker. 7. A disk transfer device conprising: nmeans for playing back
di sks; means for transporting a disk between a playback position at said
means for playing back disks and an eject position; said neans for
transporting including a drive belt held taut alongside a path of transport
of said disk

3
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FIG. 17



-sald pl ayback and eject positions |ying along said path of transport; 26

belt: means for
rotating said drive belt, whereby said disk is noved al ong sai H7p&fh of.

“transport when said Fimis engaged with said drive belt "and said drive belt

~means for engaging a rimof said disk wwth said drive

Is rotated; drive neans for rotating said drive belt;

anrt £ 3ngf, ey |

i ng7 <24

nmeans for transferring said drive belt in a direction perpendicular to said
path of transport, whereby said drive belt is noved away fromsaid rim 8

The di sk transfer device of claim7 furher conprising:

Laid-open Publication No. 60-106250 and Japanese Ultility Model Laid-

open Publication No. 61-24851 each use a pair of endless drive belts for

transporting disks between eject playback, and stocker positions. Japanese
Laid-open Patent No. 62-47893 also discloses an invention that uses a single
endless drive belt to transport disks between a stocker and a playback.
position. |

In Japanese Utility Model Laid-open Publication Nos. 60-1.'06250 and
61-24851, and Japanese Laid-opén Publication No. 62-47893, a belt-driven
transport mechanism, of a disk player, transfers disks between two
positions; one inside a storage mechanism and one outside the storage
mechanism. The transport mechanism does not have the ability to eject the
disk. _ .

Thus, none of the above prior art devices shows a mechanism for
transporting disks between eject, playback, and storage positions.

In ;ciddition, in two of the prior art devices at least one of the belts
is moved aside to release the disk. In these devices, the moved belt is
pivoted at one of the end supports causing it to swing in a wide arc to one

side. This requires a great deal of clearance, which forces the designer to

-accommodate extra space to allow the belt, and its support, to swing.

/



a stocker for storing a plurality of disks; a storage positiop-lkying in”
said path of transport; and said disk r esi di ng in said sforage:position -

when said disk is stored in said stocker. 9. The disk transferu?eyrce.ogf
claim7, wherein: said drive belt is supported by a pair'of.. pu Ieys said-
transferrl ng means rotatably includes méans for supporti r\g sai-d-pait - of”
pul l eys. 10. The disk transfer device of claim9, wherein said drive neans
i ncludes: a notor having a rotational output; and nmeans for transmtting
sai d rot aQBEAITOANRS Y OF SHEINKENTEON eys, whereby sai d one of
said pair of pulleys is rotated. 11. The di sk playback device of claim 10,
wherein said at | east one

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

According to one aspect of the present invention there is discloséd, a changer-type
disk playback device comprising:

a chassis;

a stocker on said chassis for holding a phirality of disks;

disk playback means for playing back one of said plurality of disks;

at least one endless drive belt rotatably suppdrted by said chassis;

at least one endless drive belt being supported at least two points of said chassis to
form at least one taut portion running between said at least two points;

said taut portion running along a direction of disk transfer, between a disk storage
position within said stocker, a playback position ét said disk playback means, and an
eject position; |

said taut portion engaging with a rim of said one of said plurality of disks,
whereby said one of said plurality of disks is moved between said storage, playﬁack,
angl eject positions when said at least one endless drive belt is rotated; and

drive means for rotating said at least one endless drive belt;

wherein said playback pdsition, said eject position and said disk storage position
are disposed in a generally straight line, whereby said one of said plurality of disks
moves in a straight line when said one of said plurality of disks is moved between said

storage, playback, and eject positions.



endl ess drive belt has an outer V-shaped groove into which said rim-of said
disk fits when said disk is disk is engaged with said drive bekt. - 27 12,
A changer-type di sk playback device, conprising: a novably nnuhVeﬁEEt@Qter

for storing a plurality of disks; a pair of endless drive belts;. stretthed
paral lel to each other, each of said pai¥ of endless drive belts havi.ng: an
I nner and an outer surface; transferring nmeans for noving said pair of

endl ess drive belts toward and away from each ot her, such that a portion of
said outer surface of each one of said pair of endless drive belts engages

-one of two OpR?:cs:(l)rﬁﬁlgD t%sa{nto %? L?a'lspoercgt 8f {hle rgrgsgntaingén%%h, there is disclosed, a disk

transfer device comprising means for playing back disks, means for transporting a disk

between a playback position at said means for playing back disks and an eject position,
said means for transporting including a drive belt held taut alongside a path of transport
of said disk, said playback and eject positions lying along said path of transport, means
for engaging a rim of said disk with said drive belt, means for rotating said drive belt,
whereby said disk is moved along said path of transport when said rim is engaged with -
said drive belt and said drive belt is rotated, drive means for rotating said drive belt,
and transferring means for transferring said drive belt in a direction perpendicular to

said path of transport, whereby said drive belt is moved away from said rim.
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driving nmeans for rotating at |east one of said pair of-endless’ dTIVC ”**
belts, such that said disk is transported between a di sk: storage“p08|tton
.a disk playback position and an eject position; neans Eor playlngLBdEEZSa‘d
‘sel ected disk while said selected disk is in said playpdeks posrt|0ﬂ~ﬁand}
said transferring neans being effective for keepi ng satreendress drive
belts parallel when said endless drive belts are noved toward and away from
each ot her. 28 one of said pair of endless drive belts engages one of
two opposing positions on a rimof a disk;

5

According to another aspect of the present invention, there is

disclosed, a changer-type disk playback device, comprising a

movably mounted stocker for storing a plurality of disks, a pair of endless
drive belts, stretched parallel to each other, each of said pair of endless.
drive belts having an inner and an outer surface, transferring means for
moving said pair of endless drive belts toward and away from each other,
such that a portion of said dutar surface of each one of said pair of endless
drive belts engages one of two opposing positions on a rim of a disk,
driving means for rotating at least one of said pair of endless drive belts,
such that said disk is transported between a disk storage position, a disk
playback position and an eject positi:on, means for playing back said
selected disk while said selected disk istin said playback position, and said
transferring means being effective for keeping said endless drive belts
parallel when said endless drive belts are moved toward and away from

each other.



-driving neans for rotating at Ieast one of said pair of endl ess drlve ,
belts, such that said disk is transported between a di 8k storage t|on
- a di sk pl ayback position and an eject position; neans er pﬂal/%rﬁﬁo Kk sal d

.................................

said transferring neans being effective for keeping said endless drlve
belts parallel when said endless drive belts are noved toward and away from
each other. 15. A changer-type di sk playback device, conprising: a

| ongi tudi nal drive nmenber having a portion with a surface; neans for noving
said surface along a direction of travel of a disk; a support nenber, -
opposite said surface, for urging an edge of said di sk agai nst said

surface, WhgRlnF PESCRIPITION OWTHE DRRWINGKSr ection of travel when said
surface is noved,

Fig. 1 is a plan of the disk playback device.

Fig. 2 is a front-view of the disk playback device.

Fig. 3 is a cross-section view along the A-A line in Fig. 1.

Fig. 4 is a plan view of the disk playback device shown in Fig. 1
where stoéker 16, drive belts 31 and 32, drive pulleys 33 and 35, and driven
pulleys 34 and 36 are omitted. | '

Fig. 5 is a schematic front-view showing a disk positibn restricting
means.

Fig. 6 is a cross-section view of the disk position restricting means
of Fig. 5. ' |

Fig. 7is a cross-section view showing disk position restricting means
of Fig. 5 when a gap is opened.

Fig. 8 is a block diagram of the circuit controlling the motors which
drive the drive belts.

Fig. 9 is a plan view of the disk playback device showing the pair of
drive belts holding a disk.



said disk noving froma storage position, to a playback position upon-a - :
nmovi ng of said surface; said disk noving from said playback position-to an

ej"ect position upon a further noving of said surface; - :said dfyve:pegyer :

and sai d support nenber being separated by a first distance when-said--
support nenber urges said edge of said d?gk agai nst sai d_surfage; gnd: nheans
for separating said drive nenber and sai d support nenbefﬁ%%lamgﬁgmzn&z'Z»?7
greater than said first distance, whereby said disk is no | onger urged

agai nst sald-AMS$:ace. 16. A device as in claim15, further conprising:

1. A changei-type disk playback device c;omprising:

a chassis;

a stocker on said chassis for holding a plurality of disks;

disk playback means for playing back one of said plurality of disks;

at least one endless drive belt rotatably supported by said chassis;

at least one endless drive belt being supported at least two points of said chassis to
form at least one taut portion running between said at least two points;

said taut portion running along a direction of disk transfer, between a disk storage
position within said stocker, a playback position at said disk playback means, and an
eject position; :

said taut portion engaging with a rim of said one of said plurality of disks,
whereby said one of said ;lurality of disks is moved between said storage, playback,
and eject positions when said at least one endless drive belt is rotated; and

drive means for rotating said at least one endless drive belt;

wherein said playback position, said eject position and said disk storage position
are disposed in a generally straight line, whereby said one of said plurality of disks
moves in a straight line when said one of ~said plurality of disks is moved between said

storage, playback, and eject positions.

[



3 : I I I ”
29 said eject and storage positions being separated bya;firstiseparati-en
di stance; two rotating supports separated by a second separ ilo_Egi ‘;gg‘ance!li

I

substantially equal to said first separation distance; HS@&;{,@I ) l_r.J..v.e...nrew--be’r--iI
being a belt; and said belt being suspended between sailg=two--Fotr-atiag="
supports. 17. A device as in claim15, further conprising: said eject and
storage positions being separated by a first separation distance; a first
transfer nmenber and a second transfer nenber; @éans for novably connecting
said first and second transfer nenbers to said chassis; first and second

rotating supports rotatably connected to said first . '
The changer-type disk playback device of claim 1, further

comprising:

‘a pair of pulleys, each rotatably and movably connected to said
chassis at a respective one of said at least two points;

said at least one drive belt being reeved around said pair of pulleys;

said taut portion of said at least one drive belt stretching between

- said pair of pulleys defining a straight line;

a transferring means for moving said pair of pulleys generally
perpendicular to said generally straight line; and

said taut portion of said.at least one endless drive belt lying in a
plane parallel to said disk.

3 . The disk playback device of claim.2, wherein: '

'said at least one endless drive belt has an inner surface and'an outer
surface; _ i

said inner surface contacts said at least two pulley;

each of said plurality of disks has a rim; and

said outer surface has an outer concave groove that engages said rim
of said one of said plurality of disks when said endless drive belt engages
said ont;, of said plurality of said disks. .

4. The disk playback device of claim 1, wherein said stocker further
comprises:

a vertical mounting wall at a rear end of said stocker; |

a pluraliiy of mounting plates attached to said vertical mounting

- wall;
each one of said plurality of mounting plates having. an upper
“surface which supports stored ones of said plurality of disks; and
shaft means for restricting horizontal movement of said stored ones.
5. The disk playback device of clainr4, wherein said shaft means

further comprises:

* c L " S *



transfer menber and separated by a second separation distance- substantlal T y

equal to said first separation distance; said support menber bei ng a firsti
belt; said first belt being suspended between said first:. and sefondy 18y
rotat | ng supports to format |east one first spanning portion; - third and’
fourth rotating supports rotatably connected to said second-t ransfer

and separated by a third separation distance substantially equal

rrenber

to said

first separation distance; said drive nmenber being a second belt; said
surface being an external surface of sai ®5econd belt; said second belt
bei ng suspended between said third and fourth rotating supports to form at

| east one second spamippepshaft;on;
bei ng parallel;

and a lower shaft;

said upper shaft and said lower shaft being axially aligned with a gap
therebetween,;

said upper and lower shafts being located along a path of transport
of said one of said plurality of disks so that said one of said plarality of

disks is in said gap during a transporting of said one of said plurality of

said first and second spanni ng portions

disks when said one of said plurality of disks is being transported to said

stocker; and

bridging means for selectively op'cning and closing said gap.

6. The disk playback device of claim 5, wherein said bridging means
further comprises:

a spring;

a regulating shaft;

said spring urging said regulating shaft downward against said one
of said plurality of disks when said one of said plurality of disks is in said
gap; and '

said spring urging said regulating shaft through a center hole of said
selected disk when said endless drive belt moves said selected disk into
concentric alignment with other disks in said stocker.

7. A disk transfer device comprising:

means for playing back disks;

means for transporting a disk between a playback position at said

“means for playing back disks and an eject position;

said means for transporting including a drive belt held taut alongside
a path of transport of said disk;
said playback and eject positions lying along said path of transport;

-

L



said means for nmovabl y connecting being effective to pernit- said fi rsI anol‘I
second transfer nenbers to nove apart and together while pre\Ientl ng i
rotation of said first and second transfer nenbers, whefeby sef FER SI89ANd|
second spanning portions remain parallel when said nove:togéther: and. _apartjj
18. A device as in claim 15, further conprising: said ejéct and storage _

positions being separated by a first separation distance;

two rotating

supports separated by a second separation distance substantially equal to
said first separation distance; said suppsrt nenber being a belt; and said

bel t . bei ng suspended between said two rotating supports.

19. A changer-type

di sk pl ayback devi cenéatlsforinigaping safnhef fiid)disk with said drive belt;

means for rotating said drive belt, whereby said disk is moved along

said path of transport when said rim is engaged with said drive belt and

said drive belt is rotated;

drive means for rotating said drive belt; and-

transferring means for transferring said drive belt in a direction

perpendicular to said path of transport, whereby said drive belt is moved

away from said rim.

8 . The disk transfer device of claim 7, further comprising:

a stocker for stonng a plurality of disks;

a storage position lying in said path of transport; and

said disk residing in said storage position when said disk is stored in

said stocker.
9. The disk transfer device of claim 7, wherein:

said drive belt is supported by a pair of pulleys;

said transferring means rotatably includes means for supporting said

pair of pulleys.

10 . The disk transfer device of claim 9, wherein said drive means

includes:

a motor having a rotational output; and

means for transmitting said rotational output to one of said pair

pulleys, whereby said one of said pair of pulleys is rotated.

tl. The disk playback device of claim i0, wherein said at least one

“endless drive belt has an outer V-shaped groove into which said rim of said

disk fits when said disk is disk is engaged with said drive belt.
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described with reference to the acconpanying drawi ngs.; 26 A frethod of
operating a disk playback device, said nethod being substantially as hérein
described with reference to the acconpanying drawings.: {7 FEB 88/
12. A changer-type disk playback device, comprising:
a movably mounted stocker for storing aplurality of disks;
a pair of endless drive belts, stretched parallel to each other, each of said
pair of endless drive belts having an inner and an outer surface;
transferring means for moving said pair of endless drive belts toward and
away from each other, such that a portion of said outer surface of each one of
said pair of endless drive belts engages one of two opposing positions on a rim of
a disk;
driving means for rotating at least one of said pair of endless drive belts,
such that said disk is transported between a disk storage position, a disk playback
position and an eject position;
means for playing back said selected disk while said selected disk is in said
playback position; and
said transferring means being effective for keeping said endless drive belts

parallel when said endless drive belts are moved toward and away from each

other.

RAE U O VRN



Fr(B ML./ i?'z_ 77

28

DISK PLAYBACK DEVICE
ABSTRACT

A disk playback device (1) has at least one endless drive belt (31, 32) stretched
along a direction of disk transport between a store position, a playback position and an
eject position. The endless drive belt (31, 32) is translated in a direction perpendicular
to the direction of disk transport along a plane parallel to the disk (3, 4, 5), allowing
the drive belt (31,32) to move away from the disk rim without requiring a large space
parallel to the disk.

Fig. 10.



