-1- . AUTOVATI C DI SC PLAYBACK APPARATUS BACKGROUND OF THE INVENTIOAaﬂHggggf'Lf
present invention relates to an automatic di sc pl ayback apparatui @S or
a disc player. Various kinds of automatic di sc playback apparatu g have
been conventionally enpl oyed as neans for continuous playback of a
plurality of discs. Unexam ned Japanese Patent Application No. 4-205755,
published in 1992; discloses a base tray._jA plurality of sub trays each

per Specti ve vi Z‘Lﬁwshaiﬁguﬁﬁxi&&;?é?%&aé&mw ﬁu%/ )
di scl osed in the Unexam ned Japanese Patent Application No. 4-- 206755. Fig.

9is aplan viewillustrating a disc | oading operation of the conventi onal
disc player. As shown in Fig. 8, a disc player 100 has a boxlike player

housi ng 101. 15 A rect BACKGROUND ORTHEINVENIION a front face
101a of the player housing 101. Abase tray 102 is coupled or engaged in the

openi ng 10la. The basThé ppeseabinveation rélates ¢o ntameematio désci playbackoapparatas
where the base tray 102 is positioned outside the player housing 101 and a
standby pos§ ti onowiaadisc player. Various kinds of automatic disc playback apparatuses have
been conventionally employed as means for continuous playback of a plurality
- of discs. Unexamined Japanese Patent Application No. 4-205755, published
in 1992, discloses a base tray. A plurality of sub trays, each mounting a disc,
are stacked on this base tray.
10 Fig. 8 is a perspective view showing an appearance of a conventional
disc player disclosed in the Unexamined Japanese Patent Application No. 4-
205755. ng. 9 is a plan view illustrating a disc loading operation of the
conventional disc player.
| As shown in Fig. 8, a disc player 100 has a boxlike player housing 101.
15 A rectangular opening 101al is provided on a front face 101a of the player
bousing 101. A base tray 102 is coupled or gngaggd in the opening 101a. The
base tray 102 is slidable between an external position where the base tray 102
is positioned outside the player housing 101 and a standby position where the
~ base tray 102 is lodged inside the player housing 101.
20 A plurality of sub trays 103, each mounting a disc D, are stacked on the
base tray 102 in an up-and-down direction. Among the plurality of sub trays
103, a desired sub tray 103 is shiftable with respect to the base tray 102. The
desired sub tray 103 can thus be transported to the standby posmon andtoa
later-described playback position.
25 Furthermore, as shown in Fig. 9, the above-described disc player 100
comprises a pair of sub tray holders 104 and 105 supporting the right and left



base tray 102 is | odged inside the player housing 101. 20 A
plurality of sub trays 103, each nounting a disc D, are stacked on the base
tray 102 in an up-and-down direction. Anong the plurality of sub trays 103,
a desired sub tray 103 is shiftable with respect to the base tray 102. The
desired sub tray 103 can thus be transported to the standby position and to
a | ater-described playback position. 25 _,_ Furt hernore, as shown in
Fig. 9, the above-described disc Iayer_fbo conprises a pair of sub tray
hol ders 104 and sidés efthecsubitray 103:positibhediatithecstandby pasitiondnd diépladeablsib
tray 103 positioned at the standby position and di spl aceable in accordance
with a pul ling nistacnordancenwith aspullingymotion of the biase tray 102 advansingito the
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5 at the standby position.

The sub tray 103 mounts the disc D. In one mode, the sub tray 103
advances to the external position together with the base tray 102. In another
mode, the sub tray 103 is shifted from the external position to the inside of the
player housing 101 and stays at the standby position in the player housing 101.

10 The sub tray holders 104, 105, the sub tray standby position engaging
mechanism and sub tray selecting mechanism 106 are cooperative to position
the sub tray 103 in the above-described manner. Furthermore, in a still another
mode, the sub tray 103 is shifted from the standby position to the playback
position. '

15 However, according to the above-described conventional disc player

~ 100, there is a necessity of providing complicated mechanisms for selecting the
desired sub tray 103 from the plurality of sub trays 103 stacked on the base
tray 102. More specifically, all of the above-described sub tray holders 104
‘and 105 and the sub tray standby position engaging mechanism and sub tray

20 selecting mechanism 106 are complicated in their constructions. Therefore, a
simple mechanism performing the same function is earnestly needed. -

Furthermore, according to the above-described conventional disc player

100, the base tray 102 comprises a pair of finger holes 102a and 102a opened
at the right and left sides of the front end thereof as shown in Fig. 9. With this

25 arrangement, an operator is allowed to insert fingers into the finger holes 102a
and 102a to hold or pinch the outer periphery of the disc D. However, this
arrangement is disadvantageous in that the disc D placed on the lowermost sub



advances to the external position together with the base tray 102. In

anof her node, the sub tray 103. is shifted fromthe external position to
the inside of the player housing 101 and stays at the standby position in
t hee pl ayer housing 101. 10 The sub tray hol ders 104, 105, the sub tray
standby position engagi ng nmechani smand sub tray sel ecti ng nmechani sm 106
are cooperative to position the sub tray 103 in the above-descri bed manner.
Furthernore, in a still another node, the b tray 103 is shifted fromthe

st andby position b%dgeismim/%n%{?agpéﬁh the opfﬁa&)r %snf(’_%@d’?é ins%&clgélge 3
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to the above-descr conven Sc player ere 1s a nec

of provi di ng comfingestd¥éplyeiat ke ifper Bolesel (24 ddiP10%e desired sub tray 103
fromthe plurality of sug trays 103 stacked on the base tray 102. More

specifically, all of the above-described sub tray holders 104 and 105 and
the sub tray standby position engagi ng nechani smand sub tray 20

sel ecting mechani sm 106 are SUMMARY OF THE INWENTIONons. Therefore,

a sinple mechani smperformng the sane function is earnestly needed.

Furt hermore5 accor di nTotgucolplish the abeve and othet a8laeed bbjeets, dns aspect\ofithd 00,

the base tray 102 conprises a pair of finger holes 102a and 102a opened at
E E?S ri ght and | efpresentiisvention providesin awtdmstier disé pheybabk apparatis eomyrisin t h

a base tray shiftable between an external position located outside a casing and

a standby position in the casing. A plurality of sub trays are stacked on the

base tray in an up-and-down direction for mounting a disc thereon. Position of

10 each sub tray is selectable among three modes. The sub tray is pulled out and

located at the external position together with the base tray in a first. mode,

retained at the standby position in a second mode, and conveyed to a playback

position located in the casing in a third mode. The base tray is equipped with

a phurality of guide grooves arranged in the up-and-down direction: Each guide

15 groove supports the sub tray at the external position and the standby position.

Furthermore, the guide groove guides the sub tray between the external

position and the standby position. A sub tray engaging member is provided in

the base tray and elastically deformable so as to generate an urging force. A

book is formed on each sub tray. The hook is engageable with the sub tray

20° engaging member under the urging force. The sub tray is disengaged from the

sub tray engaging member against the urging force when the sub tray is located

at the standby position and the playback pdsition. A sub tray selector is

provided in the casing. The sub tray selector is rotatable so as to adjust a

selecting position in accordance with the height of a designated sub tray. The

25 sub tray selector is capable of retaining the designated sub tray and any other

sub trays stacked thereon and disengaging each of the retained sub trays from

the sub tray engaging member in accordance with a shifting motion of the base



25 . arrangenent, an operator is allowed to insert fingers into the
finger holes 102a and 102a to hol d or pinch the outer periphery of the disc
D. However, this arrangenent is disadvantageous in that the disc D placed

on the | ower nost

sub -3- tray 103 is difficult to hold, because the

operator is forced to insert his/her fingers deeply into the finger holes
102a and 102a. SUMVARY OF THE | NVENTI ON 5 To acconplish the abo
and other related objects, one aspect of thg present invention provides
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corner of the base tray where a front plate of the base tray is connected to a
side plate of the base tray. Furthermore, the sub tray engaging member is made
of a leaf spring bent in a predetermined configuration, The hook formed on

each sub tray is configured into a shape engageable with the configuration of

the leaf spring by overcoming a resilient force of the leaf spring.

10

Preferably, the sub tray selecting mechanism is located adjacent to a side
of the base tray in the casing. The tray selecting mechanism is located adjacent

* to a ceiling plate of the casing. More specifically, the sub. tray selecting

15

20

25

mechanism comprises a sub tray seleétpr rotatably supported on the casing, a
torsion spring resiliently urging the sub tray selector in a predetermined
rotational direction, and a cam plate slidable in a predetermined direction so
that a rotational angle of the sub tray selector can be regulated by the cam
plate. |

The sub tray selector may comprise a shaft portion rotatably supported
on the casing, a cam abutting arm portion brought into contact with the cam
plate, and a select arm portion selectively retaining some of the sub trays at the
standby position. : ' '

The select arm portion may be angularly displaceable along front faces
of the sub trays so that the select arm portion can selectively engage with the
front faces of the some of the sub trays.

The torsion spring resiliently urges the select arm portion about the
shaft portion.

Preferably, the cam plate comprises a central cam face positioned at a
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position located in the casing in a.third node. The base tray is equi pped
with a plurality of guide grooves arranged in the up-and-down direction.
Each gui de 15 groove supports the sub tray at the external position and
t he- standby position. Furthernore, the guide groove guides the sub tray

bet ween the external position and the standby position. A sub tray engagi ng
menber is provided in the base tray and elastically defornable so as to
generate an urging force. A hook is forned§sen each sub tray. The hook is

ble with ' ' .
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urging force wheggh g ﬁdsﬁibnb@ at 8 Blt&thediath height andAvhiphest hefht 2sdthiab e

pl ayback position. A sub tray selector i1s provided in the casing, The sub
tray sel ector i stiedai athiting amepoitionasdithe sulntragselectorgs selectively engageable
accordance wth the height of a designated sub tray. The 25 sub tray
sel ector is capalith the cant faices.ng t he desi gnated sub tray and any other sub
trays stacked thereon and di sengagi ng each of the retained sub trays from

the sub trdy engagi ngAnsecoad aspeetcabthe-presentiinvention provides amautomatic dise

base playback apparatus comprising a base tray shiftable between an external

position located outside a casing and a standby position in the casing. A

plurality of sub trays are stacked on the base tray in an up-and-down direction

for mounts a disc thereon. Position of each sub tray is selectable among three

10 modes. The sub tray is pulled out and located at the external position together

with the base tray in a first mode, retained at the standby position in a second

mode, and conveyed to a playback position located in the casing in a third

mode. Each sub tray has a front face with a partly recessed portion, so that an

outer periphery of a disc placed on the sub tray overhangs at the recessed

15 portion. The base tray has a cutout portion at a front part thereof. The cutout

portion fits to the recessed portion of the sub tray so that the outer periphery

of the disc overhangs at the cutout portion. A front door is displaceable

between a closed position and an opén position. A spring resiliently urgeS_ the

front door so as to cover the cutout of the base tray. And, a front door opening

20 meéhanism displaces the front door to the open poéiﬁon in accordance with the
shifting motion of the base tray advancing to the external position.

Preferably, the front door opening mechanism is provided at a side of the

base tray. The front door opening mechanism comprises a slide plate formed

with a tapered cam face which displaces the front door. The front door

25 comprises a boss portion slidable along the tapered cam face of the slide plate.

The slide plate comprises a rack portion meshing with a gear rotatably

supported on the casing.



-4- tray advancing to the external position. Thus, the retained sub trays
stay at the standby position. -Preferably, the sub tray engagi ng nenber is
provi ded for each of the plurality of sub trays. The sub tray engagi ng
menber is provided inside a 5 corner of the base tray where a front
~plate of the base tray is connected to a side plate of the base tray.
Furthernore, the sub tray engaging nenber is nade of a |leaf spring bent in
a predeterm ned configuration. The hook fegsmed on each sub tray is
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automatic disc playback apparatus in accordance with the present invention;

Fig. 2A through 2D are a plan view, a front view, a left side view and
aright side view, respectively, showing the automatic disc playback apparatus
of the present invention; '

10 Figs. 3A through 3C are a plan view, a front view and a right side view,
respectiveiy, showing a base tray in accordance with the present invention;

Figs. 4A through 4C are a plan view, a front view and a right side view,
respectively, showing a sub tray in accordance with the present invention;

Figs. 5A through 5C are front views illustrating an ope'rétion of a sub

15 tray selecting mechanism in accordance with the present invention;

Figs. 6A and 6B are side views illustrating an operation of a front door
opening mechanism in accordance with the present invention; |

Figs. 7A through 7D are side views illustrating an operation of the
automatic disc playback aﬁparatus in accordance with the present invention;

20 Fig. 8 is a perspective view showing an appearance of one example of
a conventional disc player; and . '
- Fig. 9 is a plan view illustrating a disc loading operation of the
conventional disc player shown in Fig. 8.

25 DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of the present invention will be explained with



The sub tray selector may conprise a shaft portion rotatably supported on -
the casing, a camabutting arm portion brought into contact with the-cam 20
pl ate, and a select armportion selectively retaining some of the sub trays
at the standby position. The select armportion may be angul arly

di spl aceabl e along front faces of the sub trays so that the select arm
portion can selectively engage with the front faces of the sone of the sub
trays. 25 The torsion spring reskffrently urges the select arm
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automatic disc Fig. 1 is a perspective view showing an overall arrangement of an
5 automatic disc playback apparatus in accordance with a preferred embodiment

of the present invention. Fig. 2A is a plan view showing the automatic disc
playback apparatus shown in Fig. 1. Fig. 2B, 2C and 2D are a front view, a left

side view and a right side view showing the same, respectively.
As shown in Figs. 1 and 2A-2D, an automatic disc playback apparatus
10 1 in accordance with the present invention comprises a rectangular opening 2a
formed at a front side of a casing 2 which serves as a base body. The upper
part of the casing 2 is closed by a ceiling plate 3. A base tray 10 is slidably
coupled or engaged with the opening 2a of the casing 2. The base tray 10 is
. slidable between an external position X and a standby position Y. The base
15 tray 10 protrudes forward from the front end of the casing 2 when the base tray
10 is positioned at the extemal position X. The base tray 10 stays in the casing

| 2 when the base tray 10 is positioned at the standby position Y.
A front door 4, serving as an essential member of the present invention,
is provided at tl;e front end of the base tray 10. The front door 4 is rotatable
20 about an axis 6. A torsion spring 5 resiliently urges the front door 4 toward a
predetermined closed position. The front door 4 is installed on the base tray
10. A front door opening mechanism 40 is provided to open the front door 4.
A movement of the front door 4, by the front door opening mechanism 40, is
linked with a shift motion of the base tray 10 from the standby position Y to

25 the external position X in a pulling-out operation.

A plurality of sub trays 11 are stacked on the base tray 10 with
predetermined altitudinal intervals. Each sub tray 11 has an upper surface



pl ayback apparatus conprising a base tray shiftable between an external
posi‘tion | ocated outside a casing and a standby position in the casing. A
plurality of sub trays are stacked on the base tray in an up-and-down
direction for nounts a disc thereon. Position of each sub tray is

sel ect abl e anong three 10 nodes. The sub tray is pulled out and | ocated
at the external position together wiwth the base tray in a first node,
retained at the standby position in a secggg node, and conveyed to a

pl ayback position located in the casing in"a third node. Each sub tray has

a front face wit ecessad i i siepped vhéulbe consiguration'dapbbI¥ oPycrelp bz a O

a disc placed on the sub tray overhangs at the recessed 1 portiorm. The

base tray has a discddl ofd2tonoin dianeetér ey dise D2 dfi8ronwin dibineetery thusordifigto on
fits to the recessed portion of the sub tray so that the outer. periphery of

t he di sc over hangle embodimentiofthe ppesent inmentior, the plurality ofssubi tsgyrsakle admsists

bet ween a cl osed position and_an open position. A~siri ng resiliently urges
the front door s®&fasuppermoastsulimay tlAcamiddle suhtrayd Btan%ﬂlomqstsub)ﬁay
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slide plate forngsqes More specifically, in a first mode, each sub tray 114, 11B, or 11C is
pulled out together with the base tray 10 and located at the external position
X. In a second mode, the sub tray 11A, 11B, or 1,1&: is forcibly retained at the
10  standby position Y by a later-described sub tray selecting mechanism 30
irrespective of the pulling-out operation of the base tray 10 to the external
position X. The standby position Y is located at a front part in the casing 2. In
. a third mode, the sub tray 11A, 11B, or 11C is conveyed from the standby
position Y to a predetermined playback position Z by a shifting mechanism
15  (notshown). The playback position Z is located at a rear part in the césing 2.
Furthermore, a disc playback section 20 is provided at the above-
described playback position Z. The disc 'playback section 20 is shiftable in an
up-and-down direction. More specifically, the disc playback section 20
includes a turn table 22 fixed to an output shaft of a motor 21. Thus, the turn
20 table 22 is rotatable in synchronism with rotation of the motor 21. An optical
pickup 23 s provided on a base 24, The optical pickup 23 is slidable in a radial
direction of the discs D1 and D2. The disc playback section 20 adjusts its
altitudinal position in accordance with the selected sub tray 11A, 11B or 11C
located at the above-described playback position Z.
25 <Base Tray>
Figs. 3A through 3C are a plan view, a front view and a right side view,
respectively, explaining the base tray 10 in greater detail,



with a tapered cam face which displaces the front door. The front door 25
conprises a boss portion slidable along the tapered camface of the slide
pl ate. The slide plate conprises a rack portion nmeshing with a gear
rotatably supported on the casing. -6- BRI EF DESCRI PTI ON OF THE DRAW NGS
The above and ot her objects, features and advantages of the present

i nvention will beconme nore apparent fromthe foll ow ng detail ed description
which is to be read in conjunction W|th t R@-acconpanyi ng drawi ngs, in
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tray 10, opposing to the playback posmon Z in the casing 2, is opened. The

5 base tray 10 is integrally formed by a resin member.

© Arecessed portion 10D, is formed at substantially the lower center of the
front plate 10b of the base tray 10. The recessed portion 10b, is curved into
an arc concave (hereinafter, referred to as “arc recessed portion™). A cutout
portion 10b, is formed above the arc recessed portion 10b,  The cutout portion
10 10b, is configured into a trapezoid (hereinafter, referred to as “trapezoidal
cutout portion”). The shape ‘of both the arc recessed portion 10b, and the
trapezoidal cutout portion 10b, corresponds to an arc shapé of a recessed
porﬁon (hereinafter, referred to as “arc recessed portion”) 11b, formed at
substantially the center of a front face 11b of the sub tray 11. Details of the

15. recessed portion 11b, will be described later.

When the 12 cm diameter disc D1 is placed on the sub tray 11, part of
the outer periphery of the disc D1 protrudes or overhangs to the trapezoidal
cutout portion 10b, of the base tray 10. Thus, the trapezoidal cutout portion -

| 10b, allows an operator of the automatic disc playback apparatus to hold the
20 edge of the disc D1 by his/her fingers.

The front door 4 is supported at the left and right side plates 10¢ and
10d of the base tray 10, and swingable so as to open or close the arc recessed
portion 10b, and the trapezoidal cutout portion 10b,. Details of the open-and-
close operation of the front door 4 will be described later.

25 Guide grooves 10c, and 10d, are formed on the inside surfaces of the
left and right side plates 10c and 10d of the base tray 10. The guide grooves
10c, and 10d, are configured into opposed rectangular grooves (hereihaﬁer,



respectively, showing a base tray in accordance with the present invention;
Figs. 4A through 4C are a plan view, a front view and a right side view,
respectively, showing a sub tray in accordance with t he present invention

Figs. SA through 5C are front views illustrating an operation of a sub 15
tray selecting mechanismin accordance with the present invention; Figs. 6A
and 6B are side views illustrating an operation of a front door opening

mechani smin accordance with the present isnygntion; Figs. 7A through 7D are
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present inventi onllvatd suppoetedibyi thedevtangular guide grooves 10c, and 10d, so as to be
5 slidable along the longitudinal direction of the rectangular guide grooves 10c,
and 10d,. The rectangular guide grooves IOcl and 10d, of the base tray 10 are
longer than the guide rails 11c, and 11d, (Figs. 4A-4C) of the sub tray 11. The
rectangular guide groove 10d, provided on the right side plate 10d is longer
than the rectangular guide groove 10c, provided on the left side plate 10c.
10 With this arrangement, the sub tray 11 is supported at its both ends by the long
rectangular guide grooves 10c, and 10d,, formed on the base tray 10, at the
. standby position Y in the casing 2 even when the base tray 10 is pulled out and
" located at the external position X. Furthermore, the sub tray 11 is supported at
its both ends by the long rectangular guide grooves 10¢, and 10d, of the base
15 tray 10, even when the base tray 10 is lodged in the casing 2 and the sub tray
11 is shifted from the standby position Y to the playback position Z.

A total of three sub tray engaging members 12 are provided for
respective three stages at the inside of a corner of the base tray 10 where the
front plate 10b is connected to the right side plate 10d. Each sub tray engaging

20 member 12 is elastically deformable and engages with the associated sub tray
11 (11At0 11C).

The sub tray engaging member 12 is made of a well-known leaf spring
elastically deformable. The front end of the leaf spring is bent into a V-shaped
configuration. Each sub tray 11 has a reverse V-shaped hook 11f (refer to Fig.

25 4A) which will be described in more detail. The hook 11f of each sub tray 11
is independently engageable with the associated sub tray engaging member 12
of the base tray 10 by overcoming a resilient force of the leaf spring. The



-7- reference to the acconpanying draw ngs. Identical parts are denoted by
t he same reference nunerals throughout the views. <Overall Arrangenent of
An Automatic Disc Playback Apparatus> Fig. 1 is a perspective view show ng
an overall arrangenent of an 5 automati c di sc playback apparatus in
accordance with a preferred enbodi nent of the present invention. Fig. 2Ais
a plan view showi ng the automatic disc playback apparatus shown in Fig. 1.
Fig. 2B, 2C and 2D are a front view, a |eftllside view and a right side view

showi ng the saneresilismeforte 6f the shb tFdio¥ngapgihgin@bet 12nd séft?Ppredetdniing@t |

di sc pl ayback apparatus 10 1 in accordance with the present invention
conprises a rect dewglsathabthersubdragd If isrdisshgaped flomw tiie basdetray 16 a selectidg
whi ch serves as a basge body. The upper part of the casing 2 is closed by a
ceiling plate 3. operation wherg the subs trayildais iretainedmtdbie standhy pgsitioni Y hocated
opening 2a of the cagsing.,2. The base tray 10 is slidabl e _between an

ext er nal positioﬂnﬂ%&nﬁaﬁn&t?a 1 16leasingo they engagemenfewith the basetrayy 10,

< bosi 1 orbd at RSO 8 STSERY 14,5 seleassble 50t thedbase oty 1) & shifde
casing 2 when the;a5fn Whtre e sib B35 11'i8 8oRvéyed 0ha playbAk podionZ. "
Furthermore, the bottom 10a protrudes or extends outward with a small
width from both the outer lower ends of the left and right side plates 10c and
10d of the base tray 10. The long and narrow protruding portions of the bottom
10 10a serve as guide plates 10c, (not shown in Fig. 1) and 10d,, respectively.
These guide plates 10c, and 10d, are coupled with rectangular base tray guide
members 8, respectively. The base tray guide members 8 are provided on a
chassis 7 so as to oppose each other (although Fig. 1 does not show the one
provided on the left side plate). With this engagement, the base tray 10 can
15 cause a reciprocative motion on the chassis 7 between the external position X
located outside the casing 2 and the standby position Y located in the casing
2. The base tray 10 is reciprocated by a motor (not shown) provided on the
chassis 7. A rack portion 10a, is formed on the bottom plate 10a inside and
along the right side plate 10d of the base tray 10. A pinion gear (not shown)
20 connected to the mbtor meshes with the rack portion 10a,. Thus, a dnvmg
force of the motor is transmitted to the base tray 10. To allow an operator to
manually move the base tray 10, an appropriafe reduction gear ratio is given
between the base tray 10 and the pinion (not shown) of the motor (not shown).
<Sub Tray>

25 Figs. 4A through 4C are a plan view, a front view and a right side view,

respectively, explaining the sub tray of the present invention.
- As shown in Figs. 1 and 4A-4C, each sub tray 11 (i.e,, 11A-11C)isa



A front door 4, serving as an essential nenber of the present invention, -is
provi ded at the front end of the base tray 10. The front door 4 is
rot at abl e 20 about an axis 6. Atorsion spring 5 resiliently urges the
front door 4 toward a predeterm ned closed position. The front door 4 is
installed on the base tray 10. A front door opening mechanism40 is
provided to open the front door 4. A noverment of the front door 4, by-the
front door opening mechanism 40, is |inked-dth a shift notion of the base
tray 10 fromthe standby position Y to 25 the external position Xin a

Cray 10 5&:? ' pr catss hrofuft Wit fofipediinto 4 Pibtaddhul s L‘B‘Ctk?iy"&t nas an-
Seeur ety mounting o o SRPHS SRRy RRHE ik S LAY 1135 ool b PRy

di aneter. Accor di §gppéd lchRfigaraneh ”A%r%é cirflaP r&eR8 1 1a] ¥ Férnidd ort gfén%l%pdﬁr

plurality of sub trays 11 consists of an upper nost sub' tray 11A,

5 (o7 12 ond, (o sy, T oo S o e e o
5 large circular recess 11al A small clrcular recess 11a, is formed coaxially with
the large circular recess 11a, at a height stepped down from the level of the
large circular recess 11a,. The disc D2 of 8 cm diameter is placed in this small
" circular recess 11a,. An undercut 11a, is provided extensively from the center
to the large circular recess 11a,. The undercut 11a, has a size sufficiently large
10 to allow the disc playback section 20 to move in the up-and-down direction
_ through the undercut 11a, without interference. Fﬁrthelmoré, a finger hole 11a,
is opened on the upper surface 11a of the sub tray 11. The finger hole 11a,
bridges the large circular recess 11a, and the small circular recess 11a,, so as
to allow the operator to hold the 8 cm diameter disc D2 by his/her fingers. -
15 Furthermore, the arc recessed portion 11b, is recessed fnward at
substantially the center of the front face 11b of the sub tray 11, When the 12
cm diameter-disc D1 is placed on the sub tray 11, part of the outer periphery
of the disc D1 protrudes or overhangs from the sub tray 11. Thus, the operator
_ can hold or pinch the edge of the disc D1 by inserting his/her fingers through
20 _the trapezoidal cutout portion 10b,.

‘Long and narrow guide rails 11c, and 11d, are provided along the left
and right side faces 11c and 11d of the sub tray 11. The above-described
rectangular guide grooves 10c, and 10d, of the base tray 10 guide these guide
rails 11c, and 11d,.

25 Furthermore, a recessed portion 11b, of a substantlally rectangular
cutout is formed at a predetermined position of the front face 11b of the sub
tray 11 adjacent to the right side face 11d. The above-described reverse V-




10. The position of each sub tray 11A, 11B, or 11C is selectable anong. -

t hree nodes. More specifically, in a first node,- each sub tray 11A, 11B, or
11C is pulled out together with the base tray 10 and | ocated at the
external position X. In a second node, the sub tray 11A, 11B, or 11Cis )
forcibly retained at the 10 standby position Y by a | ater-described sub
tray selecting nmechanism 30 irrespective otlshe pul I i ng-out operation of
the base tray 10 to the external position X '“The standby position Y is

| ocated at a front part in the casing 2. In a third node, the sub tray 11A

515 v 5t 1S BRSO R fy LT ile
) avback boot | 1vé ol 568196 g 830k g e S INLZTHE Vil

position Z. The délﬁpe@hamqqumideartomlrd thesreickésadl ortion 21bjEnd B8Rl £h34ble

direction. Mre specifically, the disc playback section 20 includes a turn

table 22 fixed towith theiaore-désetibedisub tray eiigaging Member 1D @fthe baskOray 10.
table 22 is rotatable in synchronismw th rotation of the notor 21. An

optical piclup 23 is [Husthetmdre;ra zedessed portidind leptafcaisubstantinlly? sedtangular
slidable in a radial djrection of the discs D1 and D2, The disc_ pl ayback
section 20 adj ustSutputisdormed as atin predsternained positicay of-airear faeenl larof the subx ed
sub tray 11A 118&835 lil%éjacent to the right side face 11d. There is a boss 11g protruding into
the recessed portion 11e,. The boss 11g is engageable with a pulling means
(not shown) when the sub tray 11 is conveyed from the standby position Y to
10 the playback position Z in the casing2. |
<Sub Tray Selecting Mechanism>
Figs. 5A through 5C are front views illustrating an operation of the sub
tray selecting mechanism of the present invention.
As shown in Fig. 1, the sub tray selecting mechanism 30 is provided in
15 the casing 2 and rotatable about an axis. Thus, the position of the sub tray
selecting mechanism 30 is adjustable in accordance with the height of each sub
tray 11 stacked in the casing 2. A plurality of sub trays 11 are engaged with the
sub tray engaging members 12 in the base tray 10. When one of the sub trays
- 11isdesignated, there may be one or a plurality of sub trays positioned above
20 the designated sub tray 11. When the base tray 10 is shifted to the external
position X, the sub tray selecting mechanism 30 disengages the designated sub
tray 11 and all the sub trays 11 positioned above the designated sub tray 11
from their associated sub tray engaging members 12 and makes them stay at
the standby position Y. In other words, the sub tray selecting mechanism 30
25 has a function of selecting some of the plurality of sub trays 11 in response to
the shifting motion of the base tray 10 advancing to the external position X.
The sub tray selecting mechanism 30 is located adjacent to the left side




| ocated at the above-described playback position Z. 25 T
<Base Tray> Figs. 3A through 3C are a plan view, a front view and a right
side view, respectively, explaining the base tray 10 in greater detail
-9-:As shown in Figs. 1 and 3A-3C, the base tray 10 conprises a bottom
plate 10a. A front plate 10b, and left and right side plates 10c and 10d
are provided along the periphery of the bot §n1plate 10a. The rear side of
t he base tray 10, opposing to the playback'% )sition Zin the casing 2, is
opened. The 5 base tray 10 is integrally fornmed by a resin nenber. A
recessed portion?wg, ' 61 ONEh t
front plate 10b of t%gbggyﬁgﬁom%er%gﬁ%ggga%gf?i on fgg!?tsiﬂée%?\}gg

into an arc conca®fehé beb eapdft and ad_'E‘cenmdhé cevesse surfacessfithe ediling platys) . A
cutout portion 10b[err] is forned above the arc recessed portion 10b[err] -

The cutout portion 10More spetifieally, thessubdredyi sglecting mechanisny 30 epniptises a sub
(hereinafter, referred to as "trapezoi dal . .
tray selector 31 rotatably supported on the reverse surface of the ceiling plate
5 3. A torsion spring 32 resiliently urges the sub tray selector 31 in a
predetermined rotational direction. A cam plate 33 is slidable in an up-and-
down direction. The rotational angle of the sub tray selector 31 is regulated by
this slidable cam plate 33. Thus, the height ‘of the sub tray selector 31 is
adjustable in response to each selection of sub trays 11A through 11C.

10 - Shafis portions 312 and 31a are rotatably supported at the front and rear
ends of the reverse surface of the ceiling plate 3. A cam abutting arm portion
31b is provided inside the rear shaft 31a. The cam abutting arm portion 31b is
brought into contact with a cam plate 33. A select arm portion 31c¢ is formed
inside the front shaft 31a and opposed to the cam abutting arm portion 31b via

15 the shaft 31a, The select arm partion 31¢ has a finction of selectively retaining
some of the sub trays 11 (11A to 11C) at the standby position Y from the
condition where these sub trays 11 are engaged with the base tray 10. The
shaft portions 31a and 31a, the cam abutting arm portion 31b, and the select

~ ammportion 31c are integrally formed to constitute the sub tray selector 31.

20 The select arm portion 31c is located at a predetermined angular
position when the base tray 10 is lodged in the casing 2. More specifically, the
select arm portion 31¢ protrudes from the outside to the inside of the left side
plate 10c of the base tray 10 and the left side face 11c of the sub tray 11. And,
the select arm portion 31¢ is shiftable between the reverse surface of front

25 plate 10b of the base tray 10 and the front face 11b of the sub tray 11. With
this arrangement, the select arm portion 31¢ of the sub tray selector 31 can
engage or contact with the front face 11b of the sub tray 11 which is engaged



cutout portion"). The shape of both the arc recessed portion 10bl and the
trapezoi dal cutout portion 10b2 corresponds to an arc shape of a recessed
portion (hereinafter, referred to as "arc recessed portion") 11b, forned at
substantially the center of a front face 11b of the sub tray 11. Details of
the 15 recessed portion 11b, will be described |ater. Wienthe 12 cm
dianeter disc D is placed on the sub tray 11, part of the outer periphery
of the disc D protrudes or overhangs to T?ﬁ?trapezoidal cutout portion
10b2 of the base tray 10. Thus, the trapezoi dal cutout portion 10b2 all ows
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dor 4 is supported at

the left and rig la}m?cqﬁoal Ale &%@ﬁgﬁ%ﬁ&%@& ﬁrdtﬁ tb@basé tray 100in sxgdrdance

swi ngabl e so as to open or cl essed portion 10bl1 and the

trapezoi dal cut owmrlht@rue%&wed Emﬁm% mou“ontdfethenmseamy 10| avancipgrtatthen

of the front door 4 will be described Tater. Qui de grooves

10c, and 10d, ar extematqjd)smm)ba ¢.repulling upérauen) oTheneforeg the retained gwh tray de
plates 10c and 10d of the base tray 10. The gui de grooves 10c and 10dl are
configured $nto ddpstaysiat thestandby posifionoy éa theneasingds t er
Furthermore, the torsion spring 32 resiliently urges the select arm
portion 31¢ in an upward (i.e., counterclockwise) direction about the shaft
portions 31a and 31a provided at the both ends of the sub tray selector 31.
Furthermore, a sub tray selecting button (not shown) is provided to
10 select a desired sub tray 11. The cam plate 33 is slidable in an arrow direction
of the drawing in response to thé selection by the sub tray selecting button. The
cam plate 33 comprises a central cam face 33a positioned at the lowest height.
Another cam faces 33b and 33¢ are integrally formed at both sides of the
central cam face 33a. The cam face 33b is positioned at an intermediate height.
15 The cam face 33¢ is positioned at the highest height. The cam abutting arm
" portion 31b of the sub tray selector 31 ié selectively engageable with these cam
faces 33a to 33c. '
Fig. 5A shows an initial condition. In this initial condition, the base tray
10 is pulled out to the external position X with the three sub trays 11A to 11C
20 | engaged and stackéd thereon. The disc D1 or D2 placed on the uppermost sub
tray 11A can be exchangeable with other disc in this condition. In this case, the
cam abutting arm portion 31b of the sub tray selector 31 is brought into contact
with the lowest cam face 33a of the cam plate 33. The select arm portion 31¢
of the sub tray selector 31 is resiliently urged by the torsion spring 32 about the
25 shaft 31a until the select arm portion 31c reaches a predetermined retracted
portion above the front face 11b of the uppermost sub tray 11A. Thus, all of
three sub trays 11A to 11C are pulled out together with the base tray 10 to the



-10- referred to as "rectangul ar gui de groove"). The rectangul ar guide
grooves 10cl and 10dl of three stages are stacked in the up-and-down
direction. Guide rails 11cl and 11d1 (described later with reference to
Figs. 4A-4C) of the sub tray 11 are supported by the rectangul ar guide
grooves 10cl and 10dl, so as to be 5 sl i dabl e al ong the | ongitudinal
direction of the rectangul ar guide grooves 10cl and 10dl. The rectangul ar
gui de grooves 10cl and 10d1 of the base tr&§=-10 are | ongerthan the guide
rails 11cl and 11dl1, (Figs. 4A-4C) of the sub tray 11. The rectangul ar

gui de groove 10d the right side plate 10d is | onger than t he
rect angul ar QU|d§m§PE% gﬁﬁsga(prOV|ded on the left side plate 10c.

Wth thi t th
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out and |l ocated at the e rna pdsition X. Furthernore, the sub tray 11 is
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the casing 2 andthibeasejbthercam abutting arm portion 31b of the sub tray selector 31 is

brought into contact with the middle cam face 33b of the cam plate 33. The

select arm portion 31c of the sub tray selector 31 rotates against the resilient

force of the torsion spring 32 and angularly moves to a position where the front

face 11b of the uppermost sub tray 11A is retained by the sub tray selector 31.

10 Accordingly, only the uppermost sub tray 11A is disengaged from the base tray

' 10 in response to the shifting motion of the base tray 10 and is left at the
standby position Y in the casing 2.

Fig..SC shows a condition where both of the uppermost and middle sub

trays 11A and 11B are left at the standby position Y, while the lowermost sub

15 tray 11C is pulled out together with the base tray 10 to the external position X.

In this case, the cam abutting arm portion 31b of the sub tray selector 31 is

brought into contact with the highest cam face 33c of the cam plate 33. The

select arm portion 31¢ of the sub tray selector 31 rotates further against the

| resilient forcc_a of the torsion spring 32 and angularly moves to another position

20 where the front faces 11b of the uppermost and middle sub trays 11A and 11B

are retained by the sub tray selector 31. Accordingly, both of the uppermost

 and middle sub trays 11A and 11B are disengaged from the base tray 10 in

| response to the shifting motion of the base tray 10 and are selectively left at the
standby position Y in the casing 2.

25 As described above, the sub tray selecting mechanism 30 of the present

.invention is simple in construction compared with the conventional art. With

this simple construction, it becomes possible to make the designated sub tray



11 is shifted fromthe standby position Y to the playback position Z. A
total of three sub tray engagi ng menbers 12 are provided for respective
three stages at the inside of a corner of the base tray 10 where the front
pl atre 10b is connected to the right side plate 10d. Each sub tray engagi ng
20 menber 12 is elastically deformabl e and engages with the associ ated
sub tray 11 (11Ato 11C). The sub tray engagi ng nenber 12 is made of a

wel | -known | eaf spring elastically deformeklz- The front end of the | eaf
spring is bent into a V-shaped conflguratlon. Each sub tray 11 has a

o more detai | B ok herstandby ety i e cnsiiel2; FuBiahiosn g sclecting
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br edet or i ned | e BpRafush Bl bRGGRABRL Y TIPS (12 daged from the base
tray 10 in a selecting <Front Door Opening Mechanism>
5 Figs. 6A and 6B are side views illustrating an operation of the front door
opening mechanism of the present invention.

As shown in Figs. 1 and 6A-6B, the front door opening mechanism 40
has a function of opening the front door 4 in accordance with the shifting
motion of the base tray 10 advancing to the external position X. The front door

10 4 is resiliently urged by a spring and supported by the base tray 10 so as to
open or close the front side of the base tray 10. More specifically, the front
plate 10b of the base fray 10 is partly formed into the trapezoidal cutout
portion 10b,. When the disc D1 is placed on the sub tray 11, the outer
periphery of the disc D1 closely faces the trapezoidal cutout portion 10b,. The

15 front door 4 covers the trapezoidal cutout portion 10b, The opening motion of
the front door 4 is linked with the shifting motion of the base tray 10 advancing
to the external position X by the front door opening mechanism 40.

Namely, the above-described front door opening mechanism 40 is
located adjacent to the right side plate 10d of the base tray 10 and adjacent to

20 the reverse surface of the ceiling plate 3.

Furthermore, the front door opening mechanism 40 comprises a slide
plate 41 adjacent to the right side plate 10d of the base tray 10. Guide walls
10d, and 10d, are integrally formed with the right side plate 10d. The guide
wall 10d; is located higher than the other guide wall 10d, so as to

25 cooperatively guide the slide plate 41 in a direction indicated by an arrow. The
front part of the slide plate 41 is formed into a taper cam face 41a and a
parallel cam face 41b, The parallel cam face 41b is continuously connected to



operation where the sub tray 11 is retained at the standby position Y

| ocated in the casing 2 after releasing the engagenent with the base tray
10. 5 Furthernore, the sub tray 11 is releasable fromthe base tray 10
in a shifting operation where the sub tray 11 is conveyed to the playback .
position Z Furthernore, the bottom 10a protrudes or extends outward with a
small width fromboth the outer | ower ends-QF-the | eft and right side

pl ates 10c and 10d of the base tray 10. The [ ong and narrow protruding
portions of the bottom 10 10a serve as guide plates 10c2 (not shown in

Fig. 1) and 10d2, theqsp M@Weta?@?éﬁn%&%%'&%ﬁ%uﬂa?%s@ﬂﬂ,iié%?iviﬂ%_ﬁgt e

coupled with rectangul ar base tray guide nenbers 8, respect ase

tray guide menberright side smfaoe 4% of die fofit'dssr 4. The tapes catn fieeaHa (ishss gider
(al though Fig. 1 does not show the one provided on the left side plate).

Wth this engageneintulartioss #as The carpuladbossrdal Slides alongsthe ascending slope of the
notion on the chassis 7 between the external position X |ocated outside the
casing 2 and the tapancam facesd 14, Mitly thisabliqueistidingsmotion of e cirtwalass 4a;ay
port on 1085 14 1 HerReRkeI0OF Actobiges R ettt RSt deahenoBrcotthe toisign
Connect ad to the M Sybanar ek e Blide Blag At is foaed 1A seck porion gy
at a height lower than the parallel cam face 41b. |
A shaft 42 is provided on the right side plate 10d of the base tray 10.
The shaft 42 rotatably supports a composite gear 43 integrally and coaxially
10 forming a small gear portion 43a and a large gear portion 43b. The small gear
portion 43a of the composite gear 43 meshes with the rack portion 41c¢ of the
slide plate 41. On the other hand, the large gear portion 43b meshes with a
~ rack portion 3a formed on fhe reverse surface of the ceiling plate 3.
- Accordingly, the composite gear 43 can rotate in accordance with the shifting
15 motion of the base tray 10 advancing to the external position X.
Fig. 6A shows a condition where the base tray 10 is lodged in the casing
2. The front door 4 is provided at the front side of the base tray 10. The front
door 4 is rotatable about the shaft 6. In this condition, the front door 4 is
__ resiliently urged by the torsion spring 5 to the closed position. On the other
20 hand, the slide plate 41 is slidable along the right side plate 10d of the base -
tray 10. In this condition, the slide plate 41 is retracted at an inward position.
The slide plate 41 is thus spaced far from the front door 4.
Fig. 6B shows a condition where the base tray 10 is pulled out of the
casing 2. The large gear portion 43b meshes with the rack portion 3a formed
25 on the reverse surface of the ceiling plate 3, and rotates in accordance with the
shifting motion of the base tray 10 advancing to the external position X. The
small gear portion 43a rotates integrally with the large gear portion 43b. The



force of the notor is transmtted to the base tray 10. To all ow an operator
to nanually nove the base tray 10, an appropriate reduction gear ratio is
gi ven between the base tray 10 and the pinion (not shown) of the notor (not
shown). <Sub Tray> 25 Figs. 4A through 4C are a plan view, a front
view and a right side view, respectively, explaining the sub tray of the '
present invention. As shown in Figs. 1 and 4A4C, each sub tray 11 (i.e.,
11A - 11C) is a -12- resin product int&3rally forned into a rectangul ar
pl ate. An upper surface 1la of the sub tray 11 is recessed into a
predeterm ned stepped configuration. A large circular recess 1la, is forned
on the upper sur fsmall geanportiond3asméshies ayith the rabk poition Hlc of theoslide platerdd:. er
is placed in this 5 | arge circul ar recess lla, |l circul ar recess

Sabi o formod cods My shae plarAl slides Brmeod 4o, b ds lefimthe drawingy; The
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boss 4a, is provided on the right side surface 4a of the front door 4. The taper
5 cam face 41a pushes the circular boss 4a, against the resilient force of the
torsion spring 5. The circular boss 4a, rotates upward about the shaft 6 and
reaches the parallel cam face 41b. Thus, the front door 4 is completely opened.
| When the base tray 10 is located at the external position X, the operator
can hold the outer periphery of the disc D1 placed on the sub tray 11.
10 Especially, compared with the prior art, the above-described embodiment
makes it easy to hold the disc D1 placed on the lowermost sub tray 11C.
<Operation Of Automatic Dis Playback Apparatus>.
‘Figs. 7A through 7D are side views explaining an operation of the
automatic disc playback apparatus in accordance with the present invention.
15 Fig. 7A shows an initial condition of the automatic dfsc playback
apparatus 1. The base tray 10 is lodged in the casing 2. Three sub trays 11A
through 11C, each mounting the disc D1, are engagedly stacked on the base
tray 10 and stay at the standby position Y in the casing 2.
| On the other hand, the disc playback section 20 reproduces or plays the
20 disc D1. The disc playback section 20 is located at the playback position Z in
the casing 2 but lowered by a predetermined height.

Fig. 7B shows a condition where the lowermost sub tray 11C engages
with the base tray 10 and the base fray 10 is pulled out of the casing 2 and
located at the external position X. This condition allows the operator to

25 exchange the disc D1 placed on the lowermost sub tray 11C with other one.
The middle sub tray 11B stays at the standby position Y in the casing 2. The
uppermost sub tray 11A is shifted in an opposite direction and located at the



circular recess 11a2. An undercut 11a3 is provided extensively fromthe
center to the large circular recess 1lal,. The undercut 1l1a3 has a size
sufficiently large 10 to allow the disc playback section 20 to nove in
t he.up-and-down direction through the undercut 1l1a3 without interference.
Furthernore, a finger hole 11a4 is opened on the upper surface 1la of the
sub tray 11. The finger hole 1l1a4 bridges _the large circular recess 1llal,
and the small circular recess 1l1a2, so a%%to allow the operator to hold
the 8 cmdianmeter disc D2 by his/her fingers. 15 Furthernore, the
arc recessed portio 11b, is recessed inward at suhstantially the center

of the front fac geasportion 43ameshes with th@}’@ﬁkmitm 4dm M@platesﬂ.u
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torsion spring 5. The circular boss 4a, rotates upward about the shaft 6 and
reaches the parallel cam face 41b. Thus, the front door 4 is completely opened.
When the base tray 10 is located at the external position X, the operator
can hold the outer periphery of the disc D1 placed on the sub tray 11.
10 Especially, compared with the prior art, the above-described embodiment
makes it easy to hold the disc D1 placed on the lowermost sub tray 11C.
<Operation Of Automatic Dis Playback Apparatus>.
-Figs. 7A through 7D are side views explaining an operation of the

automatic disc playback apparatus in accordance with the present invention. .
15 Fig. 7A shows an initial condition of the.automatic disc playback
apparatus 1. The base tray 10 is lodged in the casing 2. Three sub trays 11A
through 11C, each mounting the disc D1, are engagedly stacked on the base
tray 10 and stay at the standby position Y in the casing 2.
| On the other hand, the disc playback section 20 reproduces or plays the
20 disc D1. The disc playback section 20 is located at the playback position Z in
the casing 2 but lowered by a predetermined height.

Fig. 7B shows a condition where the lowermost sub tray 11C engages
with the base tray 10 and the base tray 10 is pulled out of the casing 2 and
located at the external position X. This conciition allows the operator to

25 exchange the disc D1 placed on the lowermost sub tray 11C with other one.
The middle sub tray 11B stays at the standby position Y in the casing 2. The
uppermost sub fray 11A is shifted in an opposite direction and located at the



cutout is forned at a predeterm ned position of the front face 11lb of the
sub tray 11 adjacent to the right. side face 11d. The above-descri bed
reverse V- -13- shaped hook 11f formed in the vicinity corner of the
substray 11 where the front face 11b is connected to the right side face
11d. The reverse V- shaped hook 11f protrudes toward the recessed portion
11b2 and engageable wth the above-described sub tray engagi ng nenber 12 of
the base tray 10. 5 Furthernore_,g.recessed portion 1llel of a
substantially rectangul ar cutout is forneé as at a predeterm ned position
of a rear face 1le of the sub tray 11 adjacent to the right side, face

11d. There is a paybackposition 4dlmihis ease, the dissplaybas pBR01isdiftedrtoea
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casing 2 together with the uppermost and middle sub trays 11A and 11B and
5 located at the external position X. The lowermost sub tray is shiﬁed in the
opposite direction and located at the playback position Z in the casing 2. In this
case, the disc playback section 20 is lowered to a lower position corresponding
to the lowermost sub tray 11C. _
Fig. 7D is a condition where the base tray 10 is pulled out of the casing
10 2 together with all of three sub trays 11A through 11C and located at the
external position X. This condition allows the operator to exchange the disc D1
placed on the uppermost sub tray 11A with other one.
As explained in the foregoing description, the present invention provides
an automatic disc playback apparatus. According to the present invention, the
15 sub tray selector is provided in the casing and rotatable so as to adjust its
selecting position in accordance with the height of a designated sub tray. The
sub tray selector is capable of retaining the designated sub tray and any other
sub trays stacked thereon and disengagiﬁg each of the retained sub trays from
_ the sub tray engaging member in accordance with the shifting motion of the
20 base tray advancing to the external position. Thus, the retained sub trays stay
at the standby position. The arrangement of the present invention is simple
compared with the prior art. The sub tray surely stayé at the standby position
in the casing. The sub tray selecting operation can be simplified. The number
of parts of the apparatus can be reduced. .
25 Furthermore, acéordjng to the present invention, the base tray bas the
cutout portion at the front part thereof. The outer periphery of the disc placed
‘on the sub tray overhangs to the cutout portion. The front door is supported by



tray selecting nmechanismof the present invention. As shown in Fig. 1, the
sub tray sel ecting nechanism 30 js provided in 15 the casing 2 and
rot at abl e about an axis. Thus, the position of the sub tray selecting
mechani sm 30 is adjustable in accordance with the hei ght of each sub tray
11 stacked in the casing 2. A plurality of sub trays 11 are engaged wth
the sub tray engaging nenbers 12 in the base tray 10. \Wen one of the sub
trays 11 is designated, there may be one_gy_a plurality of sub trays
posi ti oned above 20 the designated sub tray 11. Wen the base tray 10 is
shifted to the external position X, the sub tray sel ecting nmechani sm 30

di sengages the dehe base teay sods torbeydisplaceablebetweerthe dbosed position qustheiopead
above the designated sub tray 11 fromtheir associated sub tray engagi ng
menbers 12 and mepoestions Jhesprng sesilientlyuegesthe front doomtorcover the ewtoutof the,
the sub tray selecting chani sm 30, 25 . has functjop of selecting sone
of the plurali tye‘%ﬁsegéﬁ- agﬂbeﬁrpntﬁiopégpmsmqp m displaces the,frpahdenr tone

mechani o 30 1 ID6AEE BUiGSRIR aeoRAbe ayith Seshifung motion offns BaSE tray”
5 advancing to the external position. Thus, the operator-can easily hold or pick
up the outer periphery of the disc placed on the sub tray by his/her fingers
when the base tray is pulled out and located at the external position.
Especially, compared with the prior art, the arrangement of the present
invention makes it easy to hold or pick up the disc placed on the lowermost
10 sub ﬁ'ay.

This invention may be embodied in several forms without departing from
the spirit of essential characteristics thereof. The present embodiment as
described is therefore intended to be only illustrative and not restrictive, since
the scope of the invention is defined by the appended claims rather than by the

15 description preceding them. All changes that fall within the metes and bounds
of the claims, or equivalents of such metes and bounds, are therefore intended
to be embraced by the claims.



pl ate 10t—of—thebase-tray 10 in the casing 2, adjacent to the left side

face 11 ub tray 11, and adjacent to the reverse surface of the:
ceiling @'Hiﬂw(il '”JﬂIEm fically, the sub tray sel ecti ng nechani sm 30
conpri se c v9&ector 31 rotatably supported on the reverse surface
of the ceiling plate 5 3. Atorsion spring 32 resiliently urges the sub -
tray selector 31 in a predetermned rotational direction. A camplate 33 is
slidable in an up-and- down direction. The rotational angle of the sub tray
sel ector 31 is requlated by this slidabl €28am plate 33. Thus, the height of
the sub tray sel@gﬁm I's adjustable in response to each sel ection of sub
trays 11A through 11C 10 Shafts portions 3l1a and 3la are
rotatably supported at the front and rear ends of the reverse surface of
the ceiling plate 3. A cam abutting arm portion 31b is praqvided insjde the

rear shaft 3la. The chrfnantematc dise playbacknappasatus oompriging arkasedoay (o)
Shaft 3ia and oppbdiable Boenren a FHIBmel DAYHaR (X loeated oytsiAe A £a38 () anRa
ohels e Tne Rty BURAPCEL el S, PRABTERUT GRIEL Y Sl gn,
10, The shart portiiase Sy RTEAR bt oy BB drauthink ¢ 8feIHS A
the sel ect thereon, position of each sub tray (11) being selectable among three modes,
wherein said sub tray (11) s pulled out and located at said external position (X)
together with said base tray (10) in a first mode, retained at said standby
10 position (Y) in a second mode, and conveyed to a playback position (Z) located
in said casing (2) in a third mode, '
characterized in that
said base tray (10) is equipped with a plurality of guide grooves (10c,,
10d,) arranged in the ﬁp—and_-down direction, each guide groove (10c,, 10d,) -
15 supporting said sub tray (11) at said external position (X) and said standby
position (Y) and further guiding said sub tray (11) between said external
position (X) and said standby position (Y);
a sub tray engaging member (12) is provided in said base tray (10) and
elastically deformable so as to generate an urging force, so that a hook (11f)
200  formed on each sub tray (11) is engageable with said sub tray engaging member
(12) under said urging force, while said sub tray (11) is disengageable from said
sub tray engaging member (12) against said urging force when said sub tray (11)
" is located at said standby position (Y) and said playback position (Z); and
a sub tray selecting mechanism (30) is provided in said casing (2) and
25 rotatable so as to adjust a selecting position in accordance with the height of a
designated sub tray (11), said sub tray selecting mechanism (30) is capable of
retaining said designated sub tray (11) and any other sub trays (11) stacked




arm_por | are |ntegrally formed to constitute the sub tray selector
31. 20 !’j ,"' " m]fmlject armportion 31c is |l ocated at a predeterm ned
angul ar e base tray 10 is lodged in the casing 2. Mre

specifically, the sél et armportion 31 ¢ protrudes fromthe outside to the .
inside of the left side plate 10c of the base tray 10 and the left side
face 11c of the sub tray 11.  And, the se?¥tt armportion 31c is shiftable

bet ween the reveheos ahldisen gﬁgxﬁ%%éh éBthe retzﬁhéd SuB @rays (1 Nefromssaid wlytr&?

and the front face 11b of the Sub tray 11. Wth this arrangerrent

sel ect arm port i engaging mienibee (K2)intacaprdance wtitl a 3hifting murtgagefsmdfbasﬁ &ay
with the front face 1 Ib of the sub tray 11 which is_engaged with the

base tray 10 Acc(dﬂ)iad@nymgrto&csmemahpommonmrewmakmgsmdretemsdlsubtagsm
portion 3lc, séorm bly di sengaged fromthe base tray 10 in accordance
with a Iater de Ds@aﬂﬁhqs yipesition (K)+ he base tray 10 advancing to the
ext er nal §|t|on X (i.e., apulling operation) . Therefore, the retained
sub tray 5 11 stays at the standby p05|t|on Y in the casing 2.

Furthermore, the tors) of sprin i Slaybsd! hppatafiiSin'abSordings Wit Baim 1,

wherein said sub tray engaging member (12) is provided for each of said
plurality of sub trays (11).

10 3. The automatic disc playback apparatus in accordance with claim 1,
wherein said sub tray engaging member (12) is provided inside a corner of said
. base tray (10) where a front plate (10b) of said base tray (10) is connected to
a side plate (10d) of said base tray (10).

15 4. The automatic disc playback apparatus in accordance with cla1m 1,
wherein said sub tray engaging member (12) is made of a leaf spring bent in a
predetermined configuration, while said hook (11£) formed on each sub tray (1)
is configured into a shape engageable with said configuration of said leaf spring
by overcoming a resilient force of said leaf spring.

20
| 5. The automatic disc playback apparatus in accordance with clalm 1,
wherein said sub tray selecting mechanism (30) is located adjacent to a side of
said base tray (10) in said casing (2). |
25 6. The automatic disc playback apparatus in accordance with claim 1,

wherein said sub tray selecting mechanism (30) is located adjacent to a ceiling
plate (3) of said casing (2).



ortlon 31c in an upward (i.e., counterclockw se) direction about the shaft
porrl onmﬂmﬂlﬂ'mmliiuuﬂow ded at the both ends of the sub tray selector 31.
Furt he sel ecting button (not shown) is provided to 10
select a désired" sub tray 11. The camplate 33 is slidable in an arrow
direction of the drawing in response to the sel ection by the sub tray

sel ecting button. The cam pl ate 33 corrprl @é" a centr.al face ,33a .

positioned at the | ovediherautomatic diss:payb PME@@SSB@CE o Witheclaim 1,

integral ly fornmed at bota tgﬁé O&ct he ce tr face 33a. The cam f ace
'33b is positioneWhereinsaid sp Ang cW%"&rﬂ? g selector

Bob ¢ L;Seie?tec? (31 ro Rty Hibped Thiﬁ%i?aﬁﬁﬁt %n¥ﬁ°‘{5ﬁ’é£gl;‘i‘¥ﬁrﬁ2§1‘%§ﬁ‘§§§h
base tray 10 o Ueidthaidi fly SR ex@?? b Brédusrmhied ratatioRiutedidn, ki a
trays 11A tg 11Cc§ﬁ Jsaab e 11A Canh@@ a*&reeﬁansgm&atfaﬁﬁa&ha%n

pl aced on the upper exchangeabl e w th ot her |sc in

this condition. éaidtshbsragese&ctdﬂ(slyeanB@%gmmdmwbémqﬂa@l(raspf the sub

tray selector 31 is brought into contact wmth the | owest camface 33a of
the camplate 33. The select armportion 31c of the sub tray selector 31 is
resiliently urged bythetor5|ons ring 32 about the . .

The automatic £sc playback apparatus in accordance with claim 7,

wherein said sub tray selector (31) comprises a shaft portion (31a) rotatably

10 supported on said casing (2), a cam abutting arm portion (31b) brought into
contact with said cam plate (33), and a select arm portion (31c) selectively
retaining some of said sub trays (11) at said standby position (Y).

9. The automatic disc playback apparatus in accordance with claim 8,
15 wherbin said select arm portion (31¢) is angularly displaceable along front faces
(11b) of said sub trays (11) so that said select arm portion (31¢) can seléctively

engage with the front faces (11b) of said some of said sub trays (1 1).

10. The automatic disc playback apparatus in accordance with claim 8,
20 wherein said torsion spring (32) resiliently urges said select arm portion (31c)
about said shaft portion (31a).

11. The automatic disc playback apparatus in accordance with claim 8,

wherein said cam plate (33) comprises a central cam face (33a) positioned at a

25  lowestheight and other cam faces (33b, 33c) integrally formed at both sides of
said central cam face (33a) and positioned at an intermediate height and a
highest height, so that said cam abutting arm portion (31b) of the sub tray



25 shaft 31a until the select ai mportion 3lc reaches a predetermn ned
retfacted portion above the front face 11b of the uppernost sub tray 11A

Thus, Tullwmlnmﬁmrnjmtrays 11A to 11C are pulled out together with the
base t -16- external position X Fig. 5B shows a condition
where only°the ubpérnmdst sub tray 11A stays at the standby position Y.
while the mddl e and | owernost sub tray$5t1B and 11C are pul | ed out

together with t NRIAGA3Y) Wseléotivily Ebagkhiste Vith ARl dan® facks (33 b 33c). L S

case, the camabutting afmportio the sub tray selector 317°s
brought into contact with the mddle camface 33b of the camplate 33. The
select armportion 31 ¢ of the sub tray selector 31 rotates against the

resilient force of tHR.tAn automaticrdisgpRgbacid apparats ¢ompmsing atlsase trays(10) on
where the front face 11b of the uppernost sub tray 11A is retained by the
sub tray sel ect cshiffableilpetween anexternalpositiom (X) lovatedputsidesa casing (2)andia A
the base tray LostadbyBosion (Y spid casing (3),  pluraity of sub trays (11) Stacked on
said base tray (10) in an up-and-down direction for mounting a disc (D1, D2)
thereon, and position of each sub tray (11) being selectable among three modes,
wherein said sub tray (11) is pulled out and located at said external position (X)
together with said base tray (10) in a first mode, retained at said standby
10 position (Y) in a second mode, and conveyed to a playback position (Z) located
in said casing (2) in a third mode,
characterized in that
said sub tray (11) has a front face (11b) with a partly recessed portion
(11b,) so that an outer periphery of a disc (D1, D2) placed on said sub tray (11)
15 overhangs at said recessed portion (11b,); :
said base tray (10) has a cutout portion (10b,) at a front part thereof, said
cutout portion (10b,) fitting to said recessed portion (11b,) of said sub tray (11)
so that the outer periphery of said disc (D1, D2) overhangs ét said cutout
portion (10b,); '
20 a front door (4) is displaceable between a closed position and an open
" position, with a spring (5) resiliently urging said front door (4) so as to cover
said cutout (1 0b,) of said base tray (10); and
~ afront door opening mechanism (40) displaces said front door (4) to said
open position in accordance with a shifting motion of said base tray (10)
25  advancing to said external position (X).

13. The automatic disc playback apparatus in accordance with claim 12,



st and iiion Y in the casing.2. Fig. 5C shows a condition where both of
the'lmmﬁ m,w |l e sub trays 11 A and 11B are |eft at the standby
positineY, I | ower nost sub 15 tray 11C is pulled out together
with the base tray *0 to the external position X. In this case, the cam
abutting armportion 31b of the sub tray selector 31 is brought into
contact with the highest camface 33c of the cgu plate 33. The select arm
portion 31c of t : l?nfs?nf | : .
resilient force ?Pe%s?gﬂ?%?@gtro?%g Zﬂlg% angﬁgi@?ﬁ%g@g’hﬁtg %ﬁ%?ﬂé?-‘d
position 20 b&sertcaytﬂe),front faces 11b of the uppernost and m ddl e sub
trays 11A and 11B are retained by the sub tray selector 31. Accordingly,
both of the uppernost and mddle sub trays 11A and 11B are di sengaged from
the base tray 10 in response to the shifting notion of the base tray 10 and
are selectively |eft k. Theeutomatigidisoplaybdckrapparatus i aceordanceowithslaim 12,
As descri bed above, the sub tray sel ecting nmechanism 30 of the present

i nvention i8 si TGIR sa&&nﬁ&armmmmdwmm@%eomﬁm shideplate (41)

LD, Lt STIP! oS g Sfurod el BT ARR Biodita B35 5515 =

15. The automatic disc playback apparatus in accordance with claim 14,
wherein said front door (4) comprises a boss portion (4a,) slidable along said
10 tapered cam face (41a) of said slide plate (41).

16. The automatic disc playback apparatus in accordance with claim 14,
wherein said slide plate (41) comprises a rack portion (41c) meshing with a gear
(43a) rotatably supported on said casing (2).
15 ' :



-17 - 11 stay at the standby position Y in the casing 2. Furtherrmre t he
sel*ecting operation of the sub trays 11 can be sinplified. The total nunber
of parts of the apparatus 1 can be decreased. <Front Door Opening :
Meehani snm> 5 Figs. 6A and 6B are side views illustrating an
operation of the front door opening nechani smof the present invention. As
shown in Figs. 1 and 6A-6B, the front E;or openi ng nechani sm 40 has a

function of opening the fr Mrv j shifting notion
of the base tray 10 advanm%%@t nﬁWhe front door 10
4 is resiliently urged by ayT3RATIC BISC PUNYBACRIAPPARARUSDase tray 10 so as
to open or close the fronf'—_dS| € of the base tray 10. More specifically, the

cutout por i on 10024 SRRy AteBP Ly pVideding iiRe 2 bl K iE R AL 67
Tobs. The 15 | ya@?%%%?‘%ﬁ%ﬁ Pﬁigééﬁfﬁé%ﬁ@?f illiie heAEGEA AiRblsh BY, "

The openi ng m)tgqqo h dvan g%erecﬂﬁqmﬁs'c%phbl&hﬁ‘}ewxﬁlhgm@déﬁgﬁétba%uﬁw

of the base tra
(11) and any other sub trays (11) stacked thereon and disengaging each of the

retained sub trays (11) from a sub tray engaging member (12) in accordance
with a shifting motion of a base tray (10) advancing to the external position.

Thus, the retained sub trays (11) stay at the standby position.
10 (Figure 1) '



to the external position X by the front door opening nechani sm40. Nanely,
t he~above-descri bed front door opening nmechanism40 is | ocated adjacent to

the right side plate 10d of the base tray 10 andfag) acent. 1020 the .

reverse surface of the ceiling plate 3. Furthernpre, RERLACER SHEETSopenPGy
mechani sm 40 conprises a slide plate 41 adj acent
10d of the base tray 10. Guide walls 10d314&d 10
with the right side plate 10d. The guide wall 10

¥caf papedi -g@erw Pagad 31-
S .

R . |

the other guide wall 10d4 so as to 25 cooper ¢ Drawing(s) i: gageidhe Rs10 ghaged .

plate 41 in a direction indicated by an arrow. Thgy p%&géaf..l.h.%}h%ﬂﬁ _______

plate 41 is formed into a taper cam face 4la andla parallel camtface 41b.

The parallel camface 41b is continuously connected to -18- the upper

end of the taper camface 4la. A circular tmgs 4al is provided at the right
r\‘cam face 4la pushes the

side surface 4a of_qgrle front door 4\ The tap
circul ar boss 4al. fYhe cj rcuI%r bosk, 4al slides* Ia?g t he ascenghrlg sl ope
of the — N \\ Q\» K < |

.
.

FIG. 1
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t aper :cam face 4l1a. Wth this oblique sliding notion of the circul ar boss
4al’ 5 the front door 4 rotates about a shaft 6 against a resilient
force of the torsion spring 5. The rear part of the slide plate 41 is
formed into a rack portion 41c at a height |ower than the parallel camface
41b. A shaft 42 is provided on the right side plate 10d of the base tray
10. The shaft 42 rotatably supports a cpj@osite gear 43 integrally and
coaxially 10 formng a small gear portion 43a and a | arge gear portion
43b. The smal| gear portion 43a of the conposite gear 43 neshes with the
rack portion 41c of the slide plate 41. On the other hand, the | arge gear
portion 43b nmeshes with a rack portion 3a fornmed on the reverse surface of
the ceiling plate 3. Accordingly, the conposite gear 43 can rotat® in

accordance with the shifting 15 . notion of the base tray 10 adVs cing to
the external position X. Fig. 6A shows a condition where the baseA; y 10
is lodged in the casing 2. The front daor 4 is proydf t he sk de
of the base tray 10. The front o] @ tlhe sh n

this condition, the front door 'S <l di b he tofsi qf{&pri ng
5 to the closed position. On thgfoy#er. 20 . , e i de p pEdi s
slidable along the right side p 10 et 0. e b
condition, the slide plate 41 i et a3 wajf sitd o,
’ : I3
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The sl.ide plate 41 is thus spaced far fromthe front door 4. Fig. 6B shows
a eondition where the base tray 10 is pulled out of the casing 2. The |arge
gear portion 43b nmeshes with the rack portion 3a formed 25 on the
reverse surface of the ceiling plate 3, and rotates in accordance with the

shifting notion of the base tray 10 advancing to the external position X
The smal| gear portion 43a rotates inte%r%IIy with the | arge gear portion
43b. The -19- small gear portion 43a %ﬁshes with the rack portion 41c of
the slide plate 41. Thus, the slide plate 41 slides forward (i.e., to the

left in the drawing). The taper camface 4la is forned at the front part of
the slide plate 41. The circul ar boss 4al is provided on the right side
surface 4a of the front door 4. The taper 5 cam face 4la pushes the
circular boss 4al against the resilient force of the torsion spri 5. The
circular boss 4al rotates upward about the shaft 6 and reaches thegparall el
cam face 41b. Thus, the front door 4 is conpletely opened \When th? base

tray 10 is located at the external position X1 the pet or“ (
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can hald the outer periphery of the disc D1 placed on the sub tray 11. 10
Especially, conpared with the prior art, the above-descri bed enbodi nent
makes it easy to hold the disc D1 placed on the | owernost sub tray 11C
<Operation O Automatic Dis Playback Apparatus>. Figs. 7A through 7D are

si de vi ews expl ai ning an operation of the autonatic di sc pl ayback appar at us
in accordance with the present inventio Fig. 7A shows an
initial condition of the automatic disc 6Payback apparatus 1. The base tray
10 is lodged in the casing 2. Three sub trays 11A through 11C, each
nmounting the disc D1, are engagedly stacked on the base tray 10 and stay at
the standby position Y in the casing 2. On the other hand, the disc

pl ayback section 20 reproduces or plays the 20 disc D1. The disc

pl ayback section 20 is |located at the playback position Z in the casing 2
but | owered by a predeterm-ned height. Fig. 7B shows a condition where the
| ower nbst sub tray 11C engages with the base tray 10 and the base tray 10
is pulled out of the casing 2 and |ocated at the external position X This
condition allows the operator to 25 exchange the digc Bl placed on the
| oner most sub tray 11C with ot her 8ne. @he niddle sub tra 1lB stays _@- t he

standby position Y in the casing 24 Th f :
—"J .

St

FIG. 4A

FIG. 4B
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uppernost sub tray 11A is shifted in an opposite direction and | ocated at

t he -19- small gear portion 43a neshes with the rack portion 41c of the
slide plate 41. Thus, the slide plate 41 slides forward (i.e., to the l'eft
in-the drawi ng). The taper camface 4l1a is forned at the front part of the
slide plate 41. The circular boss 4a, is provided on the right side surface
4a of the front door 4. The taper 5 g face 41la pushes the circul ar
boss 4a, against the resilient force of the torsion spring 5. The circular
boss 4a, rotates upward about the shaft 6 and reaches the parallel camface
41b. Thus, the front door 4 is conpletely opened. Wen the base tray 10 is
| ocated at the external position X thesgzerator can hold the outer

peri phery of the disc D1 placed on the tray 11. 10 Especi al |y,
conpared with the prior art, the ab V, dgscBebed enbodi ment makes it easy
to hold the disF Q% qégggd on the |0 su? tray 11C. <Qperation O
Automatic Di s Playbac par t ugh /7,% are side views
expl ai ni ng an operation of t
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automatic di sc playback apparatus in accordance with the present invention.
15- Fig. 7A shows an initial condition of the automatic disc

pl ayback apparatus 1. The base tray 10 is lodged in the casing 2. Three sub
trays 11A through 11C, each nounting the disc D1, are engagedly stacked on
the base tray 10 and stay at the standby position Y in the casing 2. On the
ot her hand, the disc playback section %Pi{eproduces or plays the 20

disc D1. The disc playback section 20 iJ’ ocated at the playback position Z
in the casing 2 but |owered by a predeterm ned height. Fig. 7B shows a
condition where the | owernost sub tray 11C engages with the base tray 10
and the base tray 10 is putled out of the casing 2 and | ocated at the

external position X ~ghis condition allows the operator to 25 exchange
the disc D1 placed orRthe | ofernog{)sub tray 11C with other one. The middle
sub tray 11B stays at tfe s ypsition Y in the casing 2. The upper nost
sub tray 11A is shiftedj|in aff opposite direction and |ocated at the - 20-
X :
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pl ayhack position Z. In this case, the disc playback section 20 is lifted
to-a higher position corresponding to the uppernost sub tray 11A. Fig. 7C’
shows a condition where the base tray 10 is pulled out of the casing 2
together with the uppernost and middle sub trays 11A and 11B and 5

| ocated at the external position X The |owernost sub tray is shifted in
the opposite direction and | ocated at t##8pl ayback position Z in the casing
2. In this case, the disc playback section 20 is |lowered to a | ower
position corresponding to the |lowernost sub tray 11C. Fig. 7Dis a
condition where the base tray 10 is pulled out of the casing 10 2
together with all of three sub trays 11A through 11C and | ocated at the
external position X. This condition allows the operator to exchange the
disc D1 placed on the uppernost sub tray 11A with other one. As expl ai ned
in the foregoing description, the pEEsent i nventi oyprovi des an automatic
di sc playback apparat us—7qgaesdi ng PO, ke present iWyention, the 15 sub
tray selector is provid i fdgand rotatabl e s iﬁs to adjust i{H

sel ecing position in adcorfifjddle ®i £l hei ght of a dq9fgnated sub tra
The sub tray selector i|s cpdadle of & qtia{ ni t he desi g ey sub trgy a
any other sub trays st3g I 1§ eonCQaqc engagi ngye Yhe retdinedy

sub trays from
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the -sub tray engagi ng nenber in accordance with the shifting notion of the
20° base tray advancing to the external position. Thus, the retained sub
trays stay at the standby position. The arrangenent of the present

i nvention is sinple conpared with the prior art. The sub tray surely stays
at the standby position in the casing8 %he sub tray sel ecting operation can
be sinplified. The nunber of parts of {fe appar atus can be reduced. 25
Furthernore, according to the preseRf nypntlon the base tray has the
cutout portion at the front part thereol.” The outer periphery of the disc

pl aced on the sub tray overhangs}ﬂ@l(pf% ggg; portion. The front door is
I

supported by the base tray so as to aceabl e between the cl osed
position and the open position. The spring resiliently urges the front door
to cover the cutout of the base ay. And, the front door opening nechani sm

he gpen position in aé¢éfrdance with the
advanci ng to&ihe external position.

di spl aces ‘the front door to
shlftlng notion of the bage tra 5

RN

5T Yoi ck up the odter periphery of the
 fingers
201

FIG. 9
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when the base tray is pulled out and | ocated atfth ay } =gy o
Espetial ly, conpared with the prior art, the arf Wﬁ?@?p?#ﬁqu
GRTIE SR The %\ﬁé‘P‘Fﬂ)‘S’t‘
Va| REe W‘t? R38YC &
A

i nvention makes it easy to hold or pick up the i
rEwing) - ggged

10 sub tray. This invention may be enbodi edi
departing fromthe spirit of essential charactefi
embodi ment as described is therefore i h¥@ded tp BARSHRSE i |:1038%¢ at-it9 Paged....-
not restrictive, since the scope of the inventipn is defined by the 0 'qg
appended cl ains rather than by the 15 descr | pDATE OFeREdE[lgI‘I.h.e.mj..;&.J. _
changes that fall within the netes and bounds or The clains, oOr equrval ents
of such netes and bounds, are therefore intended to be enbraced by the _
cl ai ns. -2%s CLAIM5S 1. An awtomatic di sc playback apparatus conprising a
base tray (10)N|shi ftabl eﬁetv\e\an extemnpl positign (X) |located outside a
\ N
\

casi ng (2) _and\a\ A3 m .
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5 standby position (Y) in said casing (2), a plurality of sub trays (11)
stacked on said base tray (10) in an up-and-down direction for nmounting a
disc (D1, D2) thereon, position of each sub tray (11) being sel ectable
anong three nodes, wherein said sub tray (11) is pulled out and | ocated at
said external position (X) together with said base tray (10) in a first
node, retained at said standby 10 p@sA8ion (Y) in a second node, and
conveyed to a playback position (Z) located in said casing (2) in a third
node, characterized in that said base tray (10) is equipped with a
plurality of guide grooves (10cl, 10d1l) arranged in the up-and-gewn
direction, each guide groove (10cl1l, 10dl1l) 15 supporting sai d¥ub tray
(11) at said external position (X) and said standby position (Y)\and
further guiding said sub tray (11) between said external posi&morg (X) and

sai d standby position (Y); a € 12) is=pmrded in
said base tray (10) and el asffi ¢4 ° 30 J8S gendr at ¢ha¥ll ur gi ng
force, so that a hook (11f) o) qub ay (31) i :
engageabl e with said sub tr gffgagi n uffder saild uf|dighg force,
while said sub tray (11) is i g sal tray enddgiing
menber (12) agai nst said ur 3 Su Ey (11

N|

{
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Is located at said standby position (Y) and said playback position (Z); and
a sub tray selecting mechanism(30) is provided in said casing (2) and 25
rotatable so as to adjust a selecting position in accordance with the

hei ght of a designated sub tray (11), said sub tray selecting nechani sm
(30) is capable of retaining said designated sub tray (11) and any other
sub trays (11) stacked -23- thereon3ddd di sengagi ng each of the retained
sub trays (11) fromsaid sub tray engagi ng nenber (12) in accordance with a
shifting notion of said base tray (10) advancing to the external position,

t hereby making said retained sub trays (11) stay at the standby position
(X). 5 2. The automatic di sc playback apparatus in accordance with claim1,
wherein said sub tray engagi ng nenber (12) is provided for each of said
plurality of sub trays (11). 10 ~ 3. The automatic di s@pl ayback
apparatus in accordance with claim1, ﬂ{
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wherein said sub tray engagi ng menber (12) is provided inside a conmer of
sai d base tray (10) where a front plate (10b) of said base tray (10) is
connected to a side plate (10d) of said base tray (10). 15 4. The
automati c di'sc playback apparatus in accordance with claim11, wherein said
sub tray engagi ng nmenber (12) is nade @9 a |leaf spring bent in a
predeterm ned configuration, while sai #ook (11F) forned on each ‘sub tray
(11) is configured into a shape engageable with said configuration of said
| eaf spring by overcoming a resilient force of said |eaf spring. 20 5. The
automati c di sc playback apparatus in accordance with claim11, wherein said
sub tray sel ecting nechanism (30) is |located adjacent to a side of said
base tray (10) in said casing (2). 25 6. The automatic disc

pl ayback apparatus in accordance with claim11, wherein said sub tray

sel ecting nmechanism (30) is |l ocated adjacent to a ceiling plate (3) of said

casing (2).
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-24- 7. The automatic di sc playback apparatus in accordance with claiml,
wherein said sub tray sel ecting nechani sm (30) conprises a sub tray
selector (31) rotatably supported on said casing (2), a torsion spring (32)
resiliently urging said sub tray selector (31) in a predeterm ned
rotational direction, and a 5 can1§%75e (33) slidable in a predeterm ned
direction so that a rotational angle aid sub tray selector (31) can be
regul ated by said camplate (33). 8. The automatic disc playback apparatus
in accordance with claim7, wherein said sub tray selector (31) conprises a

shaft portion (3la) rotatably 10 supported on said casing (2), a cam
abutting armportion (31b) brought into coBffact with said cam plate (33),
and a select arm » ON f£34C) selectjlgly__z ai ni ng sonme of said sub trays
(11) at said sta )OS ﬂﬁn (V). 9.7 X aBlc di sc pl ayback appar.at us
in accordance with claim8, 15 wher¢ <ame -ﬂh1portion (31c) is
angul arly di spl aceabl e al ong fr&1b<f 19, ¢ xal d( sub trays (11) so
that said select armportion (31c) ( ey —entage with the front

faces (11b) of said sonme of oA c disc
pl ayback apparatus in accord e ) srgin sai @ torsion
spring (32) resiliently urges saidjs fzj 1MBr 11

3231c1{ﬂb
b ,

"k*’\11A
= .[j <118
= [: ~—11c

{
10
FIG. 5(C 3w 3L
32 1b
3¢ 31c
S (4 |
N K\ // <£J\ﬂA
== N 7 <

1 0 JAN 1998




about said shaft portion (31la). 11. The automatic disc playback apparatus
in accordance with claim@8, wherein said camplate (33) conprises a centra
cam face (33a) positioned at a 25 | owest hei ght and ot her cam faces
- (33b, 33c) integrally formed at both sides of said central cam face (33a)
and positioned at an internediate heiqﬁ; and a hi ghest height, so that said
cam abutting arm porti-on (31b) of the sug tray -25- selector (31) is
sel ectively engageable with said camfaces (33a to 33c). 12. An automatic
di sc pl ayback apparatus conprising a base tray (10) shiftabl e between an
external position (X) |ocated outside a casing (2) and a 5 st andby
position (Y) in said casing (2), a plurality of sub trays (11) stacked on
said base tray (10) in an up-and-down direction for nounting a disc (D1,

D2) thereon, and position of each sub tray (11) being=gel ectabl e anong
three nodes, wherein said sub tray (11) is pulled outjfand | ocated at said
external position.(X together with said base tray (10] in a first node,
retai ned at said standby _
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10 .position (Y) in a second node, and conveyed to a pl ayback position
(Z) located in said casing (2) in a third node, characterized in that said
sub tray (11) has a front face (1 Ib) with a partly recessed portion (11bl)
so that an outer periphery of a disc (D1, D2) placed on said sub tray (11)
15 over hangs at said recessed portio&J 11b1); said base tray (10) has a
cutout portion (10b2) at a front part tfF anf said cutout portion (10b2)
fitting to said recessed portion (11bl) of said sub tray (11) so that the
outer periphery of said disc (D1, D2) overhangs at said cutout portion
(10b2); 20 a front door (4) is displaceable between a closed
position and an ‘open position, gith a spring (5) resiliently urging said
front door (4) so as to cover sed cutout :(10b2) of said base tray (10);
and a front door opening mechanksm (40) displ acgs said front door (4) to
sai d open position [ apéHy d&hce\wFh acshi ftingzRotipn of said base tray

(10) 25 advanci{ng ; A ex al gosition (X} di sc
pl ayback appar at us |i n BHemr dance fh¢claim 12, _
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-26- wherein said front door opening nmechanism (40) is provided at a side
of said base tray (10). 14. The automatic di sc playback apparatus in
accordance with claim12, 5 ‘wherein said front door openi ng mechani sm
(40) conprises a slide plate (41) formed with a tapered camface (41a)

whi ch di spl aces said front door (4). %@, The automatic di sc pl ayback
apparatus in accordance with claim 14, m%erein said front door (4)
conprises a boss portion (4al) slidable along said 10 tapered cam face
(41a) of said slide plate (41). 16. The automatic di sc playback apparatus

I n accordance with clai m 14, mh?ﬂiﬂ;saj slide plate (41) conprises a rack
portion (41c) neshing with a gedr 3a) ot atably supported on said casing
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