TITLEiéF I NVENTI ON DI SK PLAYER 'BACKGROUND OF THE

| NVENTION 5 . Field of the Invention The present

i nvention relates to a disk player equi pped with a disk
changer, and nore particularly to a di sk player capable of
exchangi ng di sks while anot her disk is being played. 10
Rel at ed Backaround Art Anmong conventi onal di sk players
equi pped with a di sk changer, there is a disk player of the
type that a disk to be played is selected froma magazine 15

| oaded in the player and accommodati ng a nunber of
1

TITLE OF INVENTION

DISK PLAYER

BACKGROUND OF THE INVENTION
S ' Field of the Invention. |
The present invention relates to a disk player
equipped with a disk changer, and more particularly
to a disk player capable of exchanging disks while
another disk is being played.
10
Related Background Art
Among conventional disk players equipped with a
disk changer, there is a disk player of the type
. that .a disk to be played is selected frqm a magazine
15 ' loaded in the player and accommodating a number of
disks. |
In replacing a disk in the magazine of such a
disk player by a new disk, the magazine is once
pulled out of the player and the disk in the
20 magazine is replaced by the new one. However, disks
are not allowed to be exchanged while one disk is
being played, in order to prevent a new disk from
being inserted advértently into the empty space of
the disk now being played. |

.25 - To solve this problem, the assignee of this

N



di sks.: © In replacing a disk in the nmagazi ne of such a

di'sk pl ayer by a new di sk, the nmgazine is once . . pul | ed out of

the player and the disk in the 20 , magazine is replaced by the new

one. However, disks are not allowed to be exchanged whil e one

disk is being played, in order to prevent a new disk from

being inserted advertently into the enpty space of ~ the di sk now

bei ng played. 25 To solve this irobl em the assignee of this
-2 application filed Japanese Patent Lai d-open
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Accprding to_this qg%biﬂ&%%ﬂh ﬁ3¥3114;%63 which(gfgiégégxﬁjéggﬂtﬁié§g£|er

is inserted in a st er
capable of exchanging disks while another disk is
being played. According to this disk player, each

5 ' disk placed on its carrier is inserted in a stocker

fixedly mounted on the disk player, and a slider
tray is provided for each carrier. In exchanging
disks, the carrier together with the slider tray is
pulled out of the disk player. In playing a disk,

10 the carrier which places the disk thereon is pulled -
out of the stocker and moved downwﬁrd onto a playing
unit.

This player is associated, however, with some
broblems that the number of slider trays used for

15 - pulling out the carriers becomes large and that a
transport mechanism for transporting a disk to the
playing unit becomes complicate with a number of
components. Furthermore, since each slider tray is
required to extend out of the housing of the disk

20 playér, a large area of the front panel of the disk

| player is occupied because the extension of all

slider trays. This results in restrictions in

designing a large display area on the front panel.

25 SUMMARY OF THE INVENTION



fi xedl ¥ nounted on the disk player, and a slider tray is

pradvi ded for each carrier. In exchanging di sks, the carrier
together with the slider tray is pul l ed out- of the disk
player. In playing a disk, 10° the carrier which places the disk

- thereon is pulled out of the stocker and noved downward onto a
pl ayi ng unit. Thi s player is associ ated,
however, with sone probl ens that the nunber of slider trays
used for 15 - pulling out the carri eds becones | arge and that a
transport nechani smfor_transport.i ng iy dISk to the | ayi ng unit
becones conplicate wit THe HﬁW%éﬁt been J%or‘f'{%’r% r mor e,
si nce each slider Ui t he housi ng
of the disk 20 o paf%?ee Y J%rea%%\‘cttt %%tasr?g'ltt of the disk
player is occupi eqpRemaus r?nfgﬁrgﬁ_._j gn(ﬁfska? r capa ble & der trays.
This results in restrlctlons |ng arge di splay area

on the front panelexchan§ing disks SHYNRRAnIthEHEJiN¥ENE Bding played,
5 and reducing the number of components.
It is another object of the invention to
. provide a disk player which does not occupy a large
area of the front panel of the disk piayer when
disks are exchanged. '

10 According to one aspect of the present
invention, there is provided a disk player
comprising: a stocker capable of housing a
plurality of disks; a playing unit for playing a
disk; first transport means for transporting a disk

15 between the stocker and the outside of the disk
player; second transport meéns for transporting a
disk between the stocker and the playing unit, at a
different position from the first transporf means
relative to the stocker; and stocker moving means

20 for moving the stocker so as to make the height of a
disk flush with the transport height of the_first or
sécond transport means, wherein a disk is adapted to
be transported to the outside of the disk player and
replaced by a new disk while another disk is being

25 played.



3 . 7 The i nventi on has been made under the above

cirrcunstances. It is an object of the present I nvention to

provi de a di sk player capabl e of exchangi ng di sks whil e anot her

disk is being played, 5 and reduci ng the nunber of conponents.

It is another object of the invention to provi de a di sk player

whi ch does not occupy a | arge area of the front panel of the

di sk pl ayer when di sks are exchanged. 10

According to one aspect of the present 4 i nvention, the[e i?
rovided a di sk player . co ' ker e o

Eousing a pPﬁFSFP%990F°dF§B§h 8PB§FEQ°§ gﬁefBFeﬁgﬁ ing a

O Skker oo haShBevglREBA, | ShekenssPgietifod 4 oy liayer. | 7ol 11
neans for tran5p0rébﬁﬂr§31ng: a stocker capable of housing a plurality
of disks; a playing unit for playing a disk; first
5 transport means for transporting a disk between the
stocker and the outside of the disk player; secbhd
transport means for transporting a disk between the
stocker and the playing unit, at a different
position from the first transport means relative to
10 the stocker; and stocker moving means for moving thej
-stocker so as to make the height of a disk flush
with the transport height of.the first or second
transport means, wherein a disk is adapted to be
loaded 1n, or dismounted from, the stocker in
15 dlfferent directions.

According to a further aspect of the present
invention, there is provided a disk player
comprising: a stocker capable of housing a plurality
of disks; a playing unit for playing a disk; first

20 transport means for transporting a disk between the
stocker and the outside of the disk player; second
transport means for tramsporting a disk between the
stocker and the playing unit, at a different

position from the first transport means relative to

25 the stocker; and stocker moving means for moving the



~di sk -bétween the stocker and the playing unit, at a di fferent

position fromthe first transport neans relative to the
stocker; and stocker noving neans 20 for noving the stocker so as
to make the height of a di sk flush with the transport hei ght of
the first or second transport means, wherein a disk is adapted
to be transported to the outside of the di.sk player and

repl aced by a new disk while another disk is being 25 pl ayed.

4 -Accordi ng to anot her asﬁ%ct of the present

I nvention, there is,_provided a dj sk player . onprising. a |
st ocker capabl e ofs?‘fg%?ﬁgs% ﬁu %I'?%e the height o%fa o‘f%‘gg;fgu%?ayi ng

unit for playing %ﬂﬁk‘;_héi{éénsg%%%k%?i%}h%téﬁnéggrfi%@gﬁrI%éec%ﬁ&nsporti ng

a di sk between the

second
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transport means, wherein the direction of

I sk pl ayer;

dismounting a disk from the stocker by the first
transport means is opposite to the direction of
loading a disk in the stocker by the second
transport means.

The height of pulling a carrier out of the
stocker by the first transport means is made
different from the height of pulling a carrier out
of the stocker by the second transport means.

According to the disk player of this invention,
in addition to a transport means for transpdrting a
carrier of the disk housed at each loading step of
the stocker té the outside of the disk player,
another tfansport means for transporting a disk to a
playing means is provided; These transport means
pull carriers out of the stocker in opposite
directions. Therefore, while one disk on the
carrier is being played, another disk on the carrier
can be replaced by a new disk.

The height of éacy loading step of the stocker
is made flush with a transport height of the first
or second'transport means. Accordingly, the first

and second transport means are required only to move



transport nmeans for transporting a di sk between the st ocker

andithe playing unit, at a different position fromthe first
transport neans relative to 10 t he stocker; and stocker noving
means for noving the. stocker so as to nmake the height of a

di sk flush with the transport height of the first or second
transport neans, wherein a disk is adapted to be | oaded in, or
di smounted from the stocker in 15 different directions.
According to a further aspect of the presents' invention t here
I's provided a disk player conpris t ocker bI 0
housi ng a pIuralltEI‘?e carrier h°€+zﬂP§%§fPa +%§%h€yin9t 8rmﬁ eﬁai
disk; first 20 transport neans for transporting a disk betmeen t he
stocker and the ouftFBEEBFethe disk player: second transport

nmeans for transporting €?§%§5r33£$?efftEﬁgogﬁ%?% £ tﬁéOfg?lrand t he

playing unit, at a diff ron1the st transport
means rel ative to ¢23ngport mehfiS phPEkRG: tR8UcaLLELL oliRVHRILHBANS foOT

novi ng the
5 stocker is made different from the height of the
second transport means pulling the carrier out of
the stocker, the first and second transport means
can engage with the carriers and pull them out of
the stocker. Therefore, a motion span of the first

10 and second transport means for selecting carriers of .

disks to be played or replaced can be made small.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a broken perspective view showing part
15 of a disk player according to an embodiment of the
invention.
Fig.2 is a broken perspective view showing
different part of the disk player shown in Fig.l.
Fig.3A is a plan view showing part of the disk
20 player shown in Fig.l, and Fig.3B is a plan view
showing the state changed from that shown in Fig.3A.
Fig.4A is a plan view showing part of the disk
player shown in Fig.1l, and Fig.4B is a side view of
Fig.4A.

25



5 ¢ stocker so as to make the height of a disk flush

wi.t h the transport height of the first or second transport
means, wherein the direction of . di snounting a disk fromthe
st ocker by the first 5 transport neans is opposite to the

di rection of | oading a disk in the stocker by the second
transport neans. The height of pulling a carrier out of
t he stocker by the first transport means is nmade 10
different fromthe height of pulling a carridr out ~of the
stocker by the second transport means. A p the

di sk p| ayer of thi - -iv-‘-—‘-"! SCRIPTION OF THE -'_;-E y 18 15 '_' e " I._A
P

for transporting a arrier S - iy
step of 15 t he A1 HERP aﬁ%e“g‘% 1‘3@’ '@(taﬂ‘ %ﬁﬁs‘? aye?’ﬂ Hid "9
anot her transport 'ﬁﬁ%’i\éﬂfn WS Y dd¥tA P ilth deference to thelyi NG

nmeans i s provided. se transport neans
accompanying drawings. Figs.l and 2 are broken

5 perspective views showing the disk player according
‘to the embodiment of the invention.

In Fig.1l, reference numeral 1 represents a main
chassis on which the disk player is mounted. A
frame 2 rotatably supports a playing unit chassis 3

10 on which a playing unit mechanism is mounted.
Specifically, the playing unit chassis 3 is fastened
to the frame 2 by screws with damper springs, and
shafts 2a and 2a formed on the frame 2 are rotatably
supported by the main chassis 1.

15 : Another shaft 2b is formed on the frame 2 at
its front end on the side opposite to the shafts 2a
and 2a. The shaft 2b engages with a cam groove of a
cylindrical cam 6. As the cylindrical cam 6
rotates, the frame 2 rotates about the shafts 2a and

20 2a.

A disk motor is fixedly mounted on the playing
unit chassis 3, and a turntable 3a is fixed to the
rotary shaft of the disk motor. 2Am optical pickup
3b is mounted on the playing unit chassis 3 so as to

25 be fed in the radial direction of a disk placed on



pul | cdrriers out of the stocker in opposite di rections.

Thérefore, while one disk on the 20 carrier is being played,

anot her disk on the carrier can be replaced by a new di sk.

The hei ght of each | oading step of the stocker i's made flush
with a transport height of the first or second transport neans.
Accordingly, the first 25 ‘and second transport neans are required
only to nove )

the carrier horizontally, sinplifying the nm8chani cal structure.
Furthernore, if t hei ght of the first transport neans pulling
the carrier out ogsﬁhgﬁ%?tA%le Ea"stocker is made different fromthe hei ght
of the secqn §E§1Q39 S <puldi t arkie t of

t he stocker, the firstahgﬁﬁééégn ransgbﬁ% %gﬁ%%né&adh the h&Tﬁ

chassis 1 by screws, being disposed over the playing
unit chassis 3. The support member 4 holds a

5 clamper 5 over the turntable 3a. Guide grooves 4a
and 4a formed in the inner wall of the support
member 4 guide a carrier 12 shown in Fig.2.

The carrier 12 shown in Fig.2 can place a disk

thereon. Six carriers are supported by grooves 1llc

10 formed in the inner walls of the stocker 11 énd ]
housed therein. In this embodiment, although six
carriers 12 are used, the invention is not limited
to this number, but the number of carriers is
optional. | |

15 _ A recess 12b of the carrier 12 placing a disk
thereon engages with a projection 27 of an engaging
member 27. The carrier is transported by the
engaging member 27 from the stocker 11 to the
turntable 3a. As the playing unit chassis 3

20 rotates, the turntable 3a rises. The disk on the
carrier 12 is clamped between the turntable 3a and
the clamper 5, and rotated by the disk motor.

while the disk is rotated, the optical pickup

3b is fed in the disk radial direction to reproduce

25 signals recorded on the disk. Components mounted on



can endage with the carriers and pull them out of t he st ocker.

Thérefore, a notion span of the first 10 and second transport
means for selecting carriers of di sks to be played or repl aced
can be made small. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig.l is a broken perspective view show ng part 15 of a disk

pl ayer according to an enbodi nent of the I nvention

Fig.2 is a broken perspective view show ng different part of

the di sk player shown in Fig.l. 9 Fig.3Ais a plan view .
Spouna part o Ui ey Z wnas oA SR dfheie s, i 0 L2 °
1 e B YR o i Yilying gy cngdh s <hown I+
constitute a disk playing unit.
Three shafts 11b, 11b, and 11b are formed on
5 the stocker 11 (fwo shafts 11b and 11b being-on the
rear side of the stocker). These shafts 11b, 11b,
and 11b are_fitted in vertical slits 1lc, 1lc, and 1lc
formed in the main chassis 1. Three shafts 25a,
25a, and 25a formed on the slider 25 are fitted in
10 three slanted and stepped grooves 1la, 1lla, and 1lla
‘formed in the side walls of the stocker 1i (one
groove being formed in the rear side wall of the
stocker 11).
_ The slider 25 is supported on the main chassis
15 1 being slidable thereon. As the slider 25 slides
on the main chassis 1, the stocker 11 is moved
upward and downward. A slider tray 13 is supported
by the main chassis 1 being slidable thereon. The
slider tray moves between two positions, one being
20 | where it covers the stocker 11 and the other being
where it extends out of the main chassis and the
housing of the disk player. An engaging plate 17
is supported by the slider tray 13, being slidable
thereon, and is energized backward by a spring. A
25 rack plate 14 is supported by the slide tray 13,



7 ¢ DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

A dISk pl ayer according to an enbodi nent. of the invention will
be described with reference to the acconpanyi ng draw ngs.
Figs.1l and 2 are broken 5 perspective views showi ng the disk

pl ayer according to the enbodi nent of the invention

In Fig.1, reference nuneral 1 represents a nain chassi s on

whi ch the di sk player is nmounted. A frame 2 rotatably supports
a playing unit chassis 3 10 on mhléﬂ a playing unit mechanismis

[rgu?}]:d].c rame 2 by %}'ﬁ:@éﬁ%ﬁﬂgt n%é&gja‘!rj%léa&]af a mesl'%%:’i;v?:z&ggegnd

2a fornmed on the f tabl naln
chassi s 1. 5%12 ﬁeﬂ{ﬂ%‘ﬂefés °‘¥"‘¥""2%1¥ ?%?&%n t(hh;%(r ame 2 at
its front end on tdigasd i P%'f&d&d |’l’§‘y%‘5ﬁ61§o:?315 via a beltfﬁﬁh?& The

shaft 2b engages with a cam groove of cylindrical cam®6. As
the cylindrical cajfedr train.

5 A lever 18 is rotatably supported by a shaft
14d formed on the rack plate 14. A shaft 18a formed
on the lever 18 engages with a groove 13b formed in
the slider tray 13. As the rack plate 14 moves -
relative to the slider tray 13, the lever 18 is

10 guided by the groove 13b and rotates so that the
shaft 18a enters or retracts from a groove 17b
formed in the engaging plate 17. A projection 17a
of the engaging plate 17 engagés with a recess 12a
formed in the carrier 12.

15 Anothér lever 19 is rotatably supported by a

| shaft 13a formed on.the slider tray 13. A shaft 19a
formed on the lever 19 engages with a J-character
shaped guide groove la formed in the base chassis 1.
The shaft 19a can also enter a recess 14c formed in

20 the rack plate 14. The lever 19 is rotated as the
rack plate 14 moves.

Rotary force of a motor 20 fixedly mounted on
the main chassis 1 is transmitted to a driver gear
22 which is rotatably supported by a shaft 21 formed

25 on the main chassis 1. An internal gear 23 and a



rotates, the frane 2 rotates about the shafts 2a and 20 2a.

and-a turntable 3a is fixed to the

notor. An optical

chassis 3 so as to 25

A-di sk notor is fixedly nounted on the playing unit chassis
rotary shaft of the disk.
pi ckup 3b is mounted on the playing unit
be fed in the radial direction of a disk
' 8

pl aced on
‘turntabl e 3a.

of .t he support

The carrier 12 sho
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31

t he

A support nenber 4 is fastened.on the main
chassis 1 by screws,. being di sposed over thélplaying uni t

chassis 3. The support, nenber 4_hol ds 5 cl anper 5 over the
Curntanl o 3a - cuCREGITo ARy 24 arS S1sS rofarably FURPTERS I (TR el |

Thatt, 21, "R LI Ca B ElEl RN §idr?
mechanism.

Specifically, a sun gear integrally formed with
the driver gear 22, although not seen in Fig.2
because the internal gear 23 shields it, faces the
internal teeth of the internal gear. The sun gear
and the internal teeth meshes with a planetary gear
common to the sun gear and the internal gear. The
planetary gear is supported by a shaft formed on thej
carrier gear 24, and can revolve about the sun gear
and can rotate about itself. The outer teeth of the
internal gear 23 mesh with a rack 25b of a slider
25. The cariier gear 24 meshes with a rack 26a of a
rack plate 26 which rotatably supported by the main
chassis 1 and engages with the engaging member 27.
When the internal gear 23 stops while the driver
gear 22 is being rotated, the carrier gear 24 starts
rotating, and_when'the carrier gear 24 stops, the
internal gear 23 starts rotating.

A braking member 28 is supported by the main
chassis 1, being slidable thereon. As the braking
member 28 moves upper left as viewed in Fig.2, teeth
28b formed on the braking member 28 mesh with the

outer teeth of the internal gear 23. As the braking



thereon. Six carriers are supported by grooves 1lc 10 formed in
the inner walls of the stocker 11 and housed therein. In this
“enbodi nent, although six " carriers 12 are used, the invention is
not limted to this nunber, but the nunber of carriers is
optional.. 15 A recess 12b of the carrier 12 placing a disk

t hereon engages with a projection 27 of an engagi ng menber 27.
The carrier is transported by the engagi ng nmenber 27 fromthe
stocker 11 to the . turntable 3a. l&s the pl aying unit chassis 3

20 rotates, the tyrntable 3a rises... The disk on,the.

carrier 12 is claﬂﬂﬁﬂgﬁﬁtgééﬂoYﬁ% ﬂ?ﬁfaﬁ+%h§aa§hﬁle"eg 1nh‘&g‘?he cl anper
5, and rotated by [ 0, . gﬁi% t [ S
rotated, the optid%%gggcﬁé%ngf the brakl%% 'S ¥éﬁ ?n %hd?gﬁﬂrgﬁ?al

direction to reprodyePielSgear 24. Signals recorded on the disk.
Conponent s nount ed on

A cam 8c of a gear 8 shown in Fig.l enters a
5 hole 29a formed in the braking member 28. The
braking member 28 is driven as the gear 8 rotates.
The gear engages with the cylindrical cam 6 via a
pin to rotate the éylindrical cam 6. The gear 8 is
rotated by the rack plate 14.

10 Specifically, as the rack plate 14 moves uppef ]
right as viewed in Fig.1l, the rack plate 14 pushes
the projection 8b of the gear 8 to rotate the gear
8. Therefore, the teeth 8a of thé gear 8 mesh with
the rack 14b of the rack plate 14 so that the rack

15 14b then rotates the gear 8. When the engagement of .
the rack plate 14 with the gear 8 is released, the
lever 7 energized by a spring engages with a recess
of the cylindrical cam 6 so that the cylindrical cam
6 and the gear 8 stop their rotation. |

20 A circuit board 9 has micro switches for
detecting motion positions of each constituent
element and electrically control the disk player.
The circuit board 9 is attached to the main chassis
1 by screws. Position alignment plate springs 29

25 engage with recesses 12c of the carriers 12 in the



9 2 the playing unit chassis 3, the clanper 5, and the

drtving nechanismon the playing unit chassis 3 constitute a
di sk playing unit. Three shafts | 1b, |1b, and 11b are
formed on 5 the stocker 11 (two shafts |1b and | 1b being on the
rear side of the stocker). These shafts |1b, |1b, and 11b are
fitted in vertical slits Ic, 1lc, and 1c - : formed in the main
chassis 1. Three shafts 25a, 25a, and 25a forned on the slider
25 are fitted in 10 three slanted ¥hd stepped grooves 1la, | 1a,
and 1la rmeq_.in the side I.Is Qf the _stocker 11 (one

groove bei ng forn§&°F glrégr §9§§9Rhmﬁlgp gfePosition eaCksF EE&Pril)
The slider 25 is #pg d O%otg rnq&n chassis 15 1 being slidable
thereon. As the g s on the main chassis 1, the

Shockel gt 12 ™Vl o, whe UpMRRL(EA oMK AR 1) 131
slider tray novescbakweabteWCaBOabbve &i12"Beb@bBeribed. Under the
5 initial conditions, the engaging member 27 and the
engaging plate 17 engage with the carrier 12 in the
stocker 11, as shown in Fig.4A. The rack plate 14
is at the position just before it detaches from the
gear 8 which is rotating in the clockwise direction
10 as viéwed from the top thereof.
The turntable 3a is at the raised position.
The braking member 28 has been moved-by the cam 8c
lower right as viewed in Fig.2, and the-teeth 28c
are meshing with the carrier gear 24 to stop it.
15 Only the internai gear 23 is rotated by the motor 20
so that the slider 25 is moved. |
Under the initial conditions, a disk to be
played can be selected by raising or lowering the
stocker 11 and making the height of the carrier of
20 the disk flush with the engaging member 27, or a
disk to be replaced can be selected by making the |
height of the carrier flush with the engaging plate
17.
First, disk replacement will be described.

25 Disk replacement can be performed uhder the initial



20 - where it covers the stocker 11 and the other being

where i't extends out of the main chassis and the housi ng of the
di sk player. An engaging plate 17 i s supported by the slider
tray 13, being slidable t hereon, and is energi zed backward by a
spring. A 25 rack plate 14 is supported by the slide tray 13,

10 being slidable thereon, and its rack 14a meshes with

a gear 16 which is rotatably supported on the main chassis 1
and rotated by a notor 15 via a belt and a 14 gear train.

A | ever d on the

rack plate 14. A <FeR¢

18 15 rotal ey ot el B %0 faying state shosel foré%es with

a groove 13b fornmed in

noves

10

15

20

25

$nddging pembex %ﬂ*ﬁ% el (R der{8r 119 £ tme! 21 C 1

turntable 3a.

After the height of the carrier 12 of a disk to
be replaced is made flush with the engagihg plate
17, the rack élate 14 is moved by the motor 15 lower
left as viewed in Fig.2. During the initial period
while the rack plate 14 is being moved, the lever 19
rotates in the clockwise direction, and the shaft
19a engages with the guide groove la at the portion
‘perpendicular to the motion direction of fhe slider
tray 13 so that the slider tray 13 does not move.

" The lever 18 is guided and rotated by the
groove 13b, and the shaft 18a enters the groove 17b
of the engaging plate 17 which is then driven lower
left as viewed in Fig.2. The carrier 12 is fed by
the engaging plate 17 and its front end enters the
groove (not visible in Fig.2) of the slider tray 13.
Therefore, the carrier 12 is held by the slider tray
13. |

As shown in Fig.4B, since the engaging plate 17
and the engaging member 27 are different in height
and engage with different carrieré, the engaging
plate 17 can pull the carrier out of the stocker 11,

with the engaging member 27 being engaged with



10 ~-° gui ded by the groove 13b and rotates so that the

shaft 18a enters or retracts froma groove 17b formed in the
engagi ng plate 17. A projection 17a of the engaging plate 17
engages with a recess 12a formed in the carrier 12. 15

Anot her |l ever 19 is rotatably supported by a shaft 13a forned
on the slider tray 13. A shaft 19a ' formed on the |lever 19
engages with a J-character shaped gui de groove la formed in the
base chassis 1. n The shaft 19a al so enter a recess 1l4c

formed in 20 anoth&gecéggieglihetﬂé thgﬁ?LEXfr 19 is rotated as the

rack plate 14 nove orce’of a notor 20 fixedly

s rotataoly MOERTEICKIBIALE ' SyFFAORTAbUSH, end Soblh, g
main chassis 1. AMdci 8Bh§agas Weeh 2ReaBHaft 19a so that the lever 19
| rotates in the counter clockwise direction. Then;
5 the shaft 19a engages with the guide groove la at
the portion extending to the motion direction of the
slider tray 13. Therefbre, the slider tray 13
becomes movable and the shaft 19a is pushed by the
recess l4c so that the slider tray 13 moves lower
10 left as viewed in Fig.2 and extends out of the
housing of the disk player.
Specifically, the slider tray 13 moves from the
position shown in.Fig.3A to the position shown in
Fig.3B. In the state shown in Fig.3B, the slider
15 tray 13 extends out of the housing of the disk
player, and the carrier 13 is also pulled out of the
housing by the engaging plate 17, in unison with the
slider tray 13.
In this state, the side edges of the carrier 12
20 are fitted in, and supported by, the grooves of
guide members 1b and 1b of the main chassis 1. 1In
the state shown in Fig.3B, the disk on the carrier
12 is replaced by a new disk, or a new disk may be
placed on the carrier 12 if it is empty.

25 The carrier 12 can be loaded in the stocker 11°



carricet gear 24 are also rotatably supported by this shaft 21.

These gears constitute a planetary gear mechani sm

Specifically, a sun gear integrally formed with 5 the driver gear
22, al though not seen in Fig.2 because the internal gear 23
shields it, faces the internal teeth of the internal gear. The
sun gear and the internal teeth neshes with a planetary gear
common to the sun gear and the internal gear, The 10 pl anetary
gear is supported by a shaft forned on the 16 carrier gear 24, and

can revol ve about .t he sun .gear and.can rotate out. itself. The
outer teeth of thd¥ IO atihg the, motoy 1n jn W‘?ﬁﬁ%‘ﬁb of a

sl i der < ri ' | a of a 15
rack plate 26 whi c%g%lgiﬂ%’s%eo%gééﬁé@nw&& q)yr a&l& _2‘)6_chassi s 1
and engages wi th tdjg QRa Khdpe Yuide groove la andVide U&d&y nal gear

23 stops while the driver . gedr 22 is being rotated, the carrier
gear 24 starts  rotates in Ah idlbclafibeMETdRE ol I Al ks Prbt Ops,
the 20 internal gear 23 starts rotating.

5 the carriers may be replaced by repeating the

operations of raising and lowering the stocker,
selecting a carrier, extending the selected carrier
out of the housing of the disk player, and replacing
the disk by a new one.

10 ' Next, an operation of playing a disk on the
carrier under the initial conditions will be
described. After the carrier of a disk to be played
is made flush with the engaging member 27 by raising
or lowering the stocker, the rack plate 14 is moved

15 by the motor 15 upper right as viewed in Fig.2 so
that the teeth 8a of the gear 8 mesh with the rack
14b, and the gear 8 and the cylindrical cam 6 are
rotated in the counter clockwise direction.

The turntable 3a.is therefore lowered, the

20 braking member 28 moves upper left as viewed in
Fig.2, and the internal gear 23 is stopped. The
carrier gear 24 is rotated by the motor 20 and the.
rack plate 26 is moved upper right as viewed in
Fig.2. The carrier 12 is moved to the turntable 3a

25 by means of the engaging member 27 and the rack



A braking nenber 28 is supported by the main chassis 1, being

slidabl e thereon. As the braking menber 28 noves upper left as
viewed in Fig.2, teeth 28b forned on the braking nmenber 28 nesh
with the 25 outer teeth of the internal gear 23. As the braking

12 menber 28 noves lower right as viewed in Fig.2,

teeth 28c of the braking nenber 28 nesh with the carrier gear
24. A cam 8c of a gear 8 sﬁﬁmm in Fig.l| enters a 5

hol e 29a fornmed in t-he braki ng menber 28. e br aki ng nmenber

28 is driven as t %¥5N2§3rotates. The gear- engages with the
cylindrical cam6 a“*t pin to rotate the cylindrical cam®6

The gear 8 is I tshe o ¢ |
as the rg&e%ﬁ % P {25V By Yhe mdtor 15 to

Speci fically, moves “upper
the position just before it detaches from the gear

8. The cylindrical cam 6 rotates in the clockwise
5 direction, and the turntable 3a is raised to clamp
the disk for playing it. In this state, the motor
20 can move the slider 25 to allow the disk to be
replaced as described earlier. The disk player can
therefore perform disk replacement while another

10 . disk is being played.

Returning the disk back to the stocker 11 after
the_completion of playing it can be performed by
rotating the motors 15 and 20 in the direction
opposite to the direction when the disk is placed on

15 the turntable. The position of the carrier of the
disk in the playing state is stored in a storage
device not shown so that the disk can be returned to
the'original carrier after the completion of playing
it.

20 According to the disk player of this invention,
in addition to a transport means for transporting a
carrier of the disk housed at each loading step of
the stocker to the outside of the disk player,
another transport means for transporting a disk to a

25 playing means is provided. These transport means



right as viewed in Fig.l, the rack plate 14 pushes : t he

projection 8b of the gear 8 to rotate the gear 8. Therefore,
the teeth 8a of the gear 8 nmesh with . the rack 14b of .the rack
plate 14 so that the rack 15 14b then rotates the gear 8. WWen
t he engagenent of the rack plate 14 with the gear 8 is

rel eased, the | ever 7 energized by a spring engages with a
recess of the cylindrical cam6 so that the cylindrical cam
6 and the gear 8 stop their rotation. 20 18 A circui% boaLd 9
has mcro switches far . detecti ng notion positions of eac
consti t uent pull carriens owt afdhe shacker ity APRARIt® sk pl ayer.

The circuit board 9.i.s at.tached to t mai n_.ghassi s . 1 by
screws. Position a ld:ﬁr?&hor‘rﬁ'atm & ?h’g@ one disk,on, the, |,
&gcesses 12¢ of 1t he GaidP i %i'n@ &ﬁ%yed, another disk on the carrier

can be replaced by a new disk.

5 The height of each loading step of the stocker
is made flush with a transport height of the first
or second transport means. Accordingly, the first
and second transport means are required only to move
the carrier horizontally, simplifying the mechanical

- 10 structure. o

Furthermore, if the height of the first

transport means pulling the carrier out of the
stocker is made different from the height of the
second transport means pulling the carrier out of

15 the stocker, the first and second transport means
can engage with the carriers and pull'them out of
the stocker. Therefore, a motion span of the first
and second transport means for selecting carriers of
disks to be played or replaced can be made small.

20



stocker 11 to lightly align in position each carrier HA—the-

st 6cker 11. Next, the operation of th

constructed as above will be described. Under the 5 Jlmll M“i ﬂ“!‘l ull
-conditions, the engaging nenber 27 and the -

engage with the carrier 12 in the - st ocker 11 as ‘shown in
Fig.4A. The rack plate 14 is at the position just before it
detaches fromthe gear 8 which is rotating in the cl ockw se
direction 10 ~ as viewed fromthe tok?thereof. The
turntable 3a is at_the raised positjon. The braki ng nmenber 28
has been noved byﬂﬁﬁgﬂgﬁﬂgﬁélﬁﬁg—lﬁg | ower right as viewed in Fig.2,
and the teeth 28c .are shing wi th t.he carrier gear 24 to stop
‘. 15 Only ik i A SRR P@a'erz%%?%l&ged by the ot or 20

so that the slider 25

conditions, a disk to be é&%r capabﬁea)?gdhc?élns ?eé{i%&lb%yral sing or
| oweri ng t he disks; Stocker 11 and neking the helght of the carrier of’
20 the disk fluUsh with the engagi ng member 27, or a

di sk tg be replaced cam aayahRfuad thforlplaginde a disk;
first transport means for transporting a disk
between said stocker and the outside of the disk
player;
second transport means for transporting a disk
10 between said stockef and said playing unit, at a
different position from said first transpért means
relative to said stocker; and"
stocker moving means for moving said_stocker so
as to make the height of a disk flush with the
15 transport height of said first or second transport
means,
wherein a disk is adapted to be transforted to
the outside of the disk player and replaced by a new
disk while another disk is béing played.
20
2. IA.disk player comprisings:
a stocker capable of housing a plurality of
disks; | ' '
a playing unit for playing a disk;

25 first transport means for tramnsporting a disk



hei ght "of the carrier flush with the engaging plate , 17.
Fitst, disk replacenent will be described. 25 —DBrsk—reptacement can

' ?i pe.rformad ungg:ld_;[[]ieoingi E)ira{mder the playing state V\Amllmml ml‘"““!‘l

engagi ng nmenber 27 has noved the carrier 12 to the

3a. After the height of the carrier 12 of a disk to

be replaced is made flush with the engaglngbglate 17, the, rack
plate 14 is noved by the notor 15 | ower |l eft as viewed in

Fig.2. During the.initial whi l.e .the rac late 14 is
bei ng noved, the Ibﬁr}' sail sq;OCker ra&dat i Wé;éclogﬁa'\%egéﬁ&?‘r ection,

and the shaft 10P 19a engages with the guide groove la at the
portion aﬂ%ﬁbndlcular to the notion direction of the slider

second transport means for transporting a disk
between said stocker and said playing unit, at a
5 different position from said first transport means
relative to said stocker; and
stocker moving means for moving said stocker so
as to make the height of a disk flush with the
transport height of said first or.second transport
10 means, |
wherein a disk is adépted to be loaded in, or
dismounted from, said stocker in different

directions.

‘15 3. A disk player comprising:
a stocker capable of housing a plurality of
disks;
a playing unit for playing a disk;
first transport means for tranqurting a disk
20. between said stocker and the outside of the disk
| player;
second transport means for transpdrting a disk
between said stocker and said playing unit, at a
different position from said first transport means

25 relative to said stocker; and



tray 13 so that the slider tray 13 does not nove. The

| ever 18 is guided and rotated by the groove 13b, and the shaft
18a enters the groove 17b 15 of the engaging plate 17 which is

t hen driven | ower left as viewed in Fig. E“Il“t'lltmumlnm is
fed by the engaging plate 17 and its fro i

groove (not visible in Fig.2) of the slider tray 13. ' *Thérefore,
the carrier 12 is held by the slider tray 20 13.

As shown in Fig.4B, since the engaging platel7 and the

engagi ng nmenber 27 are d|ff rent in height . and .en a W t h
different carriers, the® §§§Fh&°V1ng méans fBFéFQ"}?gbgﬁlﬂuF 8% ier

oo 11, 51O ablxo Rixe ene netilt e RIAN BB B L,

transport height of said first or second transport
means, |

5 | wherein the direction of dismounting a disk
from said stocker by said first transport means is
opposite to the direction of loading a disk in said

stocker by said second transport means.

10 4. A disk player according to any one of claims 1
to 3, wherein the height of pulling a carrier out of
said stocker by said first transport means is
different from the height of pulling a carrier out
of said stocker by said second transport means.

15



As the:rack plate 14 further noves, t he T ecess 14c engages jygth

the shaft 19a so that the lever 19 ik, rotates int ount er :
cl ockwi se direction. Then, 5 : the shaft 19a engages |Wrils §e=1OHAS BEEN

groove |l a at the portion extending to the notiorn diregerpAceb
t he [Fig.1]1 slider tray 13. Therefore, the sl
becones novabl e and the shaft a i g pushed byQth
so that the slider tray 13 nov 2 N
and extends out of the : _
Specifically, the s@ﬁ@fmy 1%¥
in Fig.3A to the position show
in Fig.3B, the slider 15
di sk @=p
housi ng by the engadi ng pl 3
tray 13. @ HH @D b
20 are frtted in, \ag
gui de nenbers | b and | b of o’ 1B
shown in Fig.3B, the di sk ooty

This Sheet Has Been
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12 is replaced by a new di sk, or a new disk may be pl aced on
the carrier 12 if it is enpty. 25 The carrier 12 can be 2/4
| oaded in the stocker 11 . :
by rotating the notor 15 in the reverse direction.

case, the shaft a is guidgd by the J- 1 "~ char act
i3 ol £ % i

16

THIS\BREED HIASBEEN
se diRELAHCED.

groove la a

ver 19 ro
Al disks on 5 é&fcuarqferé{hay
\[ R t

selecting a
out of the. housing of
by agnew one. 10

@arrier under the
-rQNhe carrier of _a

operations of raising an
carrier, extending the sé\p
the di sk player, and repl aci ng
Next, an operation of playing
initial conditions wllcpe
di sk to be pl ayed by

e
N
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is made flush with the engagi ng nenber 27 by raising _ '

| owering the stocker, the rack plate 14 is noved 15 by the %'ﬁie
15 upper right as viewed in Fig.2 so that the teeth 8a of
gear 8 mesh with the rack 14b, and the gear 8 and the
cylindrical M Gqare rotated in the-counter cl
di rection. -?-?‘9'%] The turntable 3a is therefore | RHE’E\ CE?EEN i
braki ng menber 28 noves upper left as viewed in {Eig. 2 hACE
internal gear 23 is stopped. The carrier gear 24 is rotat ed by by
the notor 20 and the rack plate 26 is noved upper right as
viewed in Fig.2. The carrier 12 is noved to a
25 by neans of the engagi ng mi@)er 27 and the rac etHasBeenReplaced
17 pl ate 26. / The rack pI ate 12
motor 15 to ; _ \\“\‘\
________ ml
|
|
|
(@) =— | ;
I
h\
________ )
%
M1

() | |

1
J
r
]

r
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the position just before it detaches fromthe gear 8. The

cylindrical cam6 rotates in the clockwise 5 direction, angs4he
turntable 3a is raised to clanp the disk for playlng it. In
this state, the notor 20 can nove the slider 2 ==
di sk to be replaced as described earlier. The @ FHiISSREET HASBEEN
t herefore perEPﬂPhSiSk repl acenent while another 10 di sSREPEADEDNQ
pl ayed. : Ret urni ng the disk back to the st

the conpletion of playing it can be perfornmed by rotating the
notors 15 and 20 in the direction opposite tO‘T+E?1h44¥%44mL____
when the disk is placed on 15 the turntable. Therhg Lk H%'b of
carrier of the disk in the playing state is sto ﬂ%
device not shown so that the disk can be returned to l”

original carrier after the conpletion of playing

According to the disk player of this invefithion, in addltlon to

a transport neans for transporting—a : ~carrier of the disk housed
at each | oadi ng step of the stocker jto the outside of the disk
pl ayer, _

(a) 12~

ORI ===




neans i s provided. These transport neans

;_not"He_r transport neans for transporting a disk to a 25 ll THiS BH¥t Pis sEen |

_ _ _ REPLACED
18 pull carriers out of the stocker in opposit

directions. Therefore, while one disk on the carrier is being
pl ayed, another di sk on the carrier can be replaced by a new
di sk. S l#gﬁg hei ght of each | oading step of the stocker

i s made flush vth$ 5 ? port height of the first or second

transport neans. Aecordingly, the first and second transport

nmeans are required only to ane' . the carrier horizontally,
sinplifying the nABRTRACE)OF ;THE DISCLOSURE

Furthernore, if the hejght of he first - 3 transpor.t pul i ng
the carrier out of th isk p aﬁrs?melgfnﬁmlﬁﬂf#% ‘g’rﬁk"r Wﬁe
height of the another disk is being played. A stocker houses a

number of disks placed on carriers at its loading
steps. A first transport unit transports a carrier
between the stocker.and the outside of the disk
player. A second transport unit transports a
carrier between the stocker and a playing unit. The
stocker is raised or lowered by a stocker moving
unit. It is possible to transport a disk on the
carrier to the outside of the disk player and
replace it with a new disk, while another disk on

the carrier is being played.

= Sheet Has Been RTlaced |
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second transport means pulling the carrier out of 15 REPLA fPskeEr I
~the first and second transport neans - _ can engdge wt ' _
" carriers and pull them out of : - the stocker. Theggfores iAo m n
* span of the first ' ~and second transport means - .
carriers of _ di sks to be played or replaced can be nade small.
20 - , - _ , \ VWHAT | S
CLAI MED IFSg.1" - 1. A disk playepyc < o

N

a stocker capable of housinge® plyrnlity of
a playing unit for playing a“disk; .

for transporting é di
t he di sk @é@e)r;

_"-'_-‘ Q
$30r® neans
ANAX A2 out si de of




S re—

second transport neans for transporting a disk 10 B o

‘stocker and said playing-unit, at a - di fferent g@%ﬁ?@EM?ﬁg%HEET
“said first transport neans ' % ative to said st Bgt%r_;']aﬁ'lddm 9%
stocker noving neans for noving said stocker so O HEKE T ERET
height of a gigl-flush witlNhe 15 - @ transport height of said first
or second transport N mea®y, QO : Q- wherein a disk is
adapted to be Iransportﬁgéto' . N -|dguof t he di sk pl ayer and

repl aced by a new
- 2. A disk player conprié%hg:
~a plurality of i
pl ayi ng a disk; 25.
disk = E

yi sk i s being played. 20 ..

ytocker capable of housing -
3 tng unit for N

r transporting a




20 ¢ bet ween sai d stocker and the outside of the gi-sk

pl-ayer:; ot second transport neans for trans onspggcgmgnﬁgHEET
bet ween sai d ‘st ocker and said playing unit, at a 5 diffe ent
position fromsaid first transport neans 3 rel af Hyaetd__é_ _________
stocker; and Fig.3 - st.ocker nmoving neans for nov
SO as to make the height of a disk flush with the
t ransport hei ght of said first or second transport 10 neans,
‘wherein a disk is adapted to be |oaded in, or di smount ed from
sai d stocker in different di recti ons. 15 - 3. A dISk
pl ayer conpri sing: a stocker capabl e of housing a
plurality of : di sks; ' ] a playing unit for playlng'
a di sk; - = _ first traqjﬁort means for transporting a disk.
1
|
|
I
O <— Il
|
________ )
\
\




20 . - betmeen sai d stocker and the outside of the disk

pl ayer; . second transport means for transpoiﬁﬁﬂ}ﬂQQMENFSHEET

bet ween sai d 'stocker and said playing unit, at a ' |ffeQ65"|tMAR 1996
- position fromsaid flrst transport nean54 25 relati &mﬁb Y- LA T

st ocker; and : -

st ocker novi ngFigdns for noving sald stocker 'so : as to make the-

hei ght of a disk flush with the ' - transport height of said first

or second transport - nmeans, 5. - wherein the - .

direction of dismounting a di sk - fronTSaid stocker by said first

transport neans .is -opposite to the direction of |oading a disk

in said : stocker by said second transport neans.

/H

i ;




10 .- 4.7 A disk player according to any . one of clai ns
to 3/ mhereln the hei ght of pulling a carrier out of
stocker by sai‘d fiTst transport means is ' differe t ik O,
hei ght of pulling a carrier out ' - of said stocker
transport neans. 15

' DISK PLAYER

REPLACEJVIENT SHEET |

LONMAR 1396

ABSTRACT OF THE DI§CLOSURE

| A disk player capable of replacxng disks while
another disk is belng played. A stocker houses a
number of disks placed on carriers at its 1oading
steps. A first transport unit transports a.carrier
between the stocker and the outside of the disk
player. A second trahsport unit transports a
carrier between the stocker and a playing unit. The
stocker is raised or lqweted.by a stocker moving
unit. It is possible to transport a disk on the
carrier to the outside of the disk player and
replace it'with a new disk, while another disk 6n
tﬁe carrier is being played.

e

Figure 4 _ ' N



