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DISC SUPPORT PLATE, DISC CHANGER
MECHANISM, AND DISC RECORDING
AND/OR REPRODUCING DEVICE

5
Matter enclosed in heavy brackets | ] appears in the

original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

10

Notice: Movre than one reissue application has been filed

for the reissue of U.S. Pat. No. 6,785,897. The reissue appli-
cations that have been filed for the reissue of U.S. Pat. No.
6,785,897 include present reissue application Ser. No.
11/512,393 filed on Aug. 30, 20006, and the reissue application
Ser. No. 12/134,928, now abandoned, which is a divisional of

the present reissue application.
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20
BACKGROUND OF THE INVENTION

The present invention relates to a disc support plate, such as
a tray, for holding a disc. The present invention also relates to
a disc changer mechamism and a disc recording and/or repro-
ducing device including such disc support plate.

25

One of the disc recording and/or reproducing devices
mounted on a vehicle for recording and/or reproducing sound
and/or 1mage 1s a disc player. The disc player 1s constructed 3,
such that a plurality of disc-like recording mediums such as a
compact disc (CD) 1s stored 1n a magazine, and the whole of
the discs stored in the magazine 1s changed at a time. This
brings the disc player to increase the size, so that the main
body 1s recerved 1n a trunk, while only a portion necessary for 35
operation 1s arranged 1n a cabin. However, changing discs 1s
not possible during driving of the vehicle, and requires stop
thereot to open the trunk, forming a bothersome affair.

On this account, vehicle-mounted disc players to be
received 1n cabins are developed in recent years. Such 40
vehicle-mounted disc player, which 1s required to enable stor-
age of a plurality of discs, 1s received 1n a predetermined
space 1n a dashboard 1n the cabin. Accordingly, there remains
an essential challenge of a reduction in size of the vehicle-
mounted disc players. 45

Referring to FIG. 42, for example, the vehicle-mounted
disc player includes a roughly rectangular-prism casing 201
of a given dimension called 1 DIN size or the like, in which,
for instance, six trays 203 for individually holding six discs
202 thereon are placed one upon another to constitute a disc
compartment 204. The six discs 202 are individually loaded
through a disc loading opening 203 formed 1n the casing 201
to be held on the respective trays 203.

50

The six trays 203 are vertically movably placed one upon .
another through a guide support 206. Upon reproduction, a
selected tray 203 holding a selected disc 202 and all other
trays 203 positioned thereabove are moved upward to form a
space under the selected tray 203, into which a turntable for
holding and turning the disc 202 and an optical pickup are
inserted to reproduce the disc 202.

In order to make proof the trays 203 against scratches
occurring upon loading of the discs 202, etc., each tray 203 1s
formed out of a resin molding-in its entirety, or includes a
resin layer placed by coating the whole surface of a metal 65
substrate or placed on part of the metal substrate, 1.e. a portion
thereol contacting the disc 202, 1n an outsert or adhesive way.

2

However, the above conventional trays and disc player
presented the following problems:

1) The resin-molding tray 1s of inferior mechanical
strength compared with the metal tray. In order to obtain
suificient strength, the thickness should be increased, result-
ing in increased height of the whole disc playver;

2) The tray having a resin layer placed by coating the whole
surface of a metal substrate 1s apt to suller mixing of foreign
matters during full coating, which may cause damage to a
disc. Moreover, due to small thickness of the resin layer
resulting from coating, the treatment of an end face of the
substrate 1s required to avoid damage to a disc by the end face
of the substrate;

3) The tray having a resin layer placed on part of the metal
substrate 1n an outsert way 1s difficult to obtain small thick-
ness, ¢.g. 0.1-0.2 mm, of the resin layer due to nature of
outsert forming. Moreover, some contrivance should be taken
for the substrate to prevent the resin layer from peeling off
from the substrate, increasing manufacturing cost; and

4)The tray having a resin layer placed adhesively on part of
the metal substrate provides poor workability due to nature of
adhesion of the resin layer, and 1s apt to produce positional
displacement during adhesion. Moreover, some adhesive
agents may cause peeling of the resin layer, dissolution of the
adhesive agent, etc. at a high temperature.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to provide
a disc support plate that i1s free of the above problems and
contributes to an improvement in device quality and work-
ability with reduced manufacturing cost. Another object of
the present invention 1s to provide a disc changer mechanism
and a disc recording and/or reproducing device including
such disc support plate.

The present invention generally provides a disc support
plate, comprising:

a substrate; and

a resin portion placed on said substrate by printing.

One aspect of the present mnvention 1s to provide a device
for recording and/or reproducing a disc, comprising:

a casing defining an external shape of the device;

a disc support plate disposed 1n said casing, said disc sup-
port plate comprising a substrate and a resin portion placed on
said substrate by printing;

a disc compartment arranged 1n said casing to receive the
disc on said disc support plate;

means for loading and unloading the disc from said disc
compartment;

means arranged 1n said casing for reproducing the disc 1n
said disc compartment; and

means for operating at least one of said disc compartment
and said reproducing means.

Another aspect of the present imnvention 1s to provide a
changer mechanism for discs, comprising:

a plurality of disc support plates, each comprising a sub-
strate and a resin portion placed on said substrate by printing;

a disc compartment provided with said plurality of disc
support plates, said disc compartment receiving the discs on
said plurality of disc support plates;

means for loading and unloading the discs from said disc
compartment; and

means for selecting one of the discs received 1n said disc

compartment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing a disc player includ-
ing a disc changer mechanism and a disc reproducing device
embodying the present invention;
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FIG. 2 1s an exploded perspective view showing the disc
player;

FIG. 3A 1s a view similar to FIG. 2, showing a disc com-
partment of the disc player;

FI1G. 3B is a perspective view, partly broken, showing part >
of a tray of the disc player;

FI1G. 4 15 a plan view of the tray;

FIG. 5 1s a sectional view taken along the line V—V 1 FIG.
4;

FI1G. 6 15 a view similar to FIG. 4, showing a first variant of
the tray;

FIG. 7 1s a view similar to FIG. 6, showing a second variant
of the tray;

FIG. 8 1s a view similar to FIG. 7, showing a third variant
of the tray;

FI1G. 9 1s a view similar to FIG. 8, showing a fourth variant
of the tray;

FI1G. 10 15 a view similar to FIG. 5, showing a fifth variant
of the tray; 20
FIG. 11A 1s a view similar to FIG. 9, showing the disc

compartment;

FIG. 11B 1s a front view showing the disc compartment;
FIG. 12 1s a view similar to FIG. 1, showing the 1nside of a
casing as viewed from the rear; 25

FIG. 13 1s a view similar to FIG. 3A, showing transier
means, torque providing means, etc.

FIG. 14 1s a view similar to FIG. 12, showing reproduction
means;

FIG. 15 1s a view similar to FIG. 10, showing part of hold
means;

FIG. 16 1s a view similar to FIG. 11 A, showing a pickup
unit;

FIG. 17A 1s a rear view showing positioning means,
wherein the hold means are positioned in the standby posi-
tion;

FIG. 17B 1s a view similar to FIG. 17A, showing the
positioning means, wherein the hold means are positioned in
the reproduction position; FIG. 18A 1s a view similar to FIG. 49
11B, showing a pickup lifting/lowering stage and a tray lift-
ing/lowering stage ol operation means;

FIG. 18B 15 a view similar to FIG. 18A, showing an inner
slider of the operation means;

FIG. 18C 1s a view similar to FIG. 18B, showing an outer 45
slider of the operation means;

FI1G. 19 1s a schematic drawing for explaining operation of
the operation means 1n the mode switching position in the disc
loading/unloading mode;

FIG. 20A 1s a view similar to FIG. 19, for explaiming 50
operation of the operation means in the standby position,
wherein a second disc 1s selected:

FIG. 20B 1s a view similar to FIG. 20A, for explaiming
operation of the operation means with a shutter opened,
wherein the second disc 1s loaded and unloaded; 55

FIG. 21 1s a view similar to FIG. 21B, for explaining
operation of the operation means with a push lever rotated,
wherein the second disc 1s unloaded;

FIG. 22A 1s a view similar to FIG. 21, for explaiming
operation ol the operation means in the disc reproducing 60
mode, wherein a sixth disc 1s reproduced;

FIG. 22B 1s a view similar to FIG. 22A, for explaiming
operation ol the operation means in the disc reproducing
mode, wherein a first disc 1s reproduced;

FIG. 23A 1s a view similar to FIG. 22B, for explaining 65
operation of the operation means when a pin 1s 1n a position D
or standby position, wherein the second disc 1s reproduced;

10

15

30

35

4

FIG. 23B 1s a view similar to FIG. 23A, for explaining
operation of the operation means when the pin 1s 1n a position

I or reproduction position, wherein the second disc 1s repro-

duced;

FIG. 24A 1s a view similar to FIG, 16, showing the disc
player upon disc loading;

FIG. 24B 1s a view similar to FIG. 18C, showing the disc
player upon disc loading;

FIG. 25 15 a longitudinal section showing the disc player
upon disc loading;;

FIG. 26A 1s a view similar to FIG. 24A, showing push
means upon disc unloading;

FIG. 26B 1s a view similar to FIG. 24B, showing the push
means upon disc unloading;

FIG. 27 1s a view similar to FIG. 25, showing the push
means upon disc unloading;

FIG. 28A 1s a view similar to FIG. 23B, for explaining
operation of a separating cam with respect to movement of the
tray;

FIG. 28B 1s a view similar to FIG. 28A, for explaining
operation of the separating cam with respect to the pin;

FIG. 29 1s a side view showing the trays before being
separated by the separating cam;

FIG. 30 1s a view similar to FIG. 29, showing the trays
separated 1nto two groups by the separating cam;

FIG. 31 1s a view similar to FIG. 30, showing the trays
separated into three groups by the separating cam;

FIG. 32 1s a view similar to FIG. 31, showing the repro-
duction disc placed on a turntable and held by the hold means
alter the tray 1s lowered;

FIG. 33 1s a view similar to FIG. 32, showing the repro-
duction disc separated from the tray after it 1s lowered;

FIG. 34 1s a view similar to FIG. 28B, showing the repro-
duction disc released by a plate spring of the tray pushed up
upon reproduction;

FIG. 35A 1s a view smmilar to FIG. 34, showing torque
providing means when providing no toque;

FIG. 35B 1s a view similar to FIG. 35A, showing the torque
providing means when providing torque;

FIG. 36 1s a view similar to FIG. 35B, showing the hold
means when receiving torque;

FIG. 37 1s a view similar to FIG. 36, showing the hold
means 1n the standby position;

FIG. 38 1s a view similar to FIG. 37, showing the hold
means 1n the reproducing position;

FIG. 39A 15 a view similar to FIG. 38, showing restriction
means of the hold means 1n the standby position;

FIG. 39B 1s a view similar to FIG. 15, showing the restric-
tion means of the hold means in the standby position;

FIG. 40A 1s a view similar to FIG. 39B, showing the
restriction means of the hold means 1n the reproducing posi-
tion, wherein hold 1s blocked;

FIG. 40B 1s a view similar to FIG. 40A, showing the
restriction means of the hold means 1n the reproducing posi-
tion, wherein blocking is released;

FIG. 41 1s a view similar to FIG. 40B, showing the hold
means that hold the disc due to blocking released by the
restriction means; and

FIG. 42 1s a view similar to FIG. 14, showing a conven-
tional disc player.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings, a description will be made with
regard to a disc support plate embodying the present mnven-
tion, and also a disc changer mechanism and a disc recording
and/or reproducing device including such disc support plate.
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In an 1illustrative embodiment, the present invention 1s
applied to a disc player for reproducing sound. It 1s noted that

in the following description, a disc, including a compact disc
(CD), 1s referred to as CD.
A) General Configuration of the Disc Player

Referring to FIGS. 1-18C, the disc player generally com-
prises a casing 1 for defining an external shape of the disc
player, a disc compartment 3 disposed in the casing 1 1n a
front portion thereof for storing CDs, transier means 3
arranged 1n a loading/unloading opeming 4 of a front plate 1a
of the casing 1 and for loading and unloading CDs from the
disc compartment 3, opening/closing means 6 arranged 1n a
front portion of the transfer means 5 and for opeming and
closing the loading/unloading opening 4 of the front plate 1a,
reproduction means 7 disposed 1n the casing 1 1n a rear por-
tion thereol and for reproducing any one of CDs 1n the disc
compartment 3, push means 8 arranged 1n the disc compart-
ment 3 on both sides of a rear portion thereof and for pushing,
CD to be unloaded toward the transfer means S, and operation
means 9 arranged mainly outside right and left side plates 1c,
1b of the casing 1 and for operating disc compartment 3, the
reproduction means 7, etc.

The reproduction means 7 comprise space defining means
11 disposed on both sides of a pickup lifting/lowering stage or
pickup lifting/lowering means 10 which moves vertically and
for defining a space above and below a selected one o1 CDs 1n
the disc compartment 3, hold means 14 comprising a first or
lower arm 13 and a second or upper arm 12 which are rotat-
ably arranged on the pickup lifting/lowering stage 10 and
entering in the space for holding the selected CD, disc driving
means 15 mounted to the lower arm 13 and for driving the
held CD, a pickup unit 16 mounted to the lower arm 13 and for
reading information on the rotating CD, torque providing
means 17 for transmitting torque to the hold means 14 only in
the reproducing mode wheremn CD 1s reproduced and not in

the loading/unloading mode wherein CD 1s loaded and
unloaded, and restriction means 18 for setting a timing where
the hold means 14 hold CD.

B) Casing

The casing 1 comprises the front plate 1a, the side plates
1b, 1c, atop plate 1d, and a bottom plate 1e. The casing 1 has
a rear open. The side plates 1b, 1¢ and the bottom plate 1e are
integrated with each other.

C) Disc Compartment and Tray

Referring to FIGS. 3A-3B, 1n the 1llustrative embodiment,
the disc compartment or disc hold means 3 comprises six
trays 2 and a disc lifting/lowering stage 22 holding the six
trays 2 thereon, and 1s supported by four guide supports or
support means 23 extending vertically and having both ends
connected to the bottom plate 1¢ and the top plate 1d.

Referring to FIG. 4, each tray 2 1s formed by placing a resin
portion 2b on a substrate 2a by printing. The resin portion 2b
1s obtained by carrying out metal-mask printing, silk-screen
printing, tampo printing, etc. of 1k of epoxy thermoplastic
resin and acrylic ultraviolet (UV) cure resin on the substrate
2a.

The resin portion 2b comprises a first resin part 2¢ placed
along an edge on the disc loading side, a second resin part 2d
placed along an edge on the disc unloading side, and a third
resin part 2e placed 1n the center between the first and second
resin parts 2c¢, 2d.

Referring to FIG. 5, the substrate 2a 1s formed out of metal
such as aluminum, stainless steel or the like, and has a thick-
ness T1 of roughly 0.3 mm. Upper and lower surfaces of the
edge of the substrate 2a on the disc loading side form inclined
taces 21 for guiding CD loading. In place of a metal-material,
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the substrate 2a may be a thin resin molding with metal
powder mixed therein. The resin portion 2b has a thickness of
roughly 0.1-0.2 mm.

The first resin part 2¢ covers the inclined faces 21 of the
substrate 2a. The third resin part 2¢ 1s arranged 1n the center of
the substrate 2a and parallel with respect to the disc loading/
unloading direction, and has longitudinal ends contacting or
connecting the first and second resin parts 2¢, 2d. The first,
second, and third resin parts 2¢, 2d, 2e are arranged on both
faces of the substrate 2a.

FIG. 6 shows a first vanant of the tray 2. This variant
illustrates a case where the longitudinal ends of the third resin
part 2e are arranged 1n non contact with the first and second
resin parts 2¢, 2d, 1.e. with predetermined clearances G with
respect to the first and second resin parts 2c, 2d.

FIG. 7 shows a second variant of the tray 2. This vanant
illustrates a case where the third resin part 2¢ 1s arranged
symmetrically with respect to the center of the substrate 2a.

FIG. 8 shows a third variant of the tray 2. This varnant
i1llustrates a case where one of the first, second, and third resin
parts 2c, 2d, 2¢ (1in the 1llustrated case, the first resin part 2¢)
1s placed discontinuously.

FIG. 9 shows a fourth variant of the tray 2. This variant
illustrates a case where the resin portion 2b 1s placed on the
roughly whole surface of the substrate 2a.

FIG. 10 shows a fifth variant of the tray 2. This vanant
illustrates a case where upper and lower edges 2h of an end
face 2g are covered with the first and second resin parts 2¢, 2d
by making the first and second resin parts 2¢, 2d come to the
end face 2g upon printing.

Referring to FIGS. 11 A-11B, resin members 21 are placed
on both faces and both sides of the tray 2. A pair of pins 21, 2k
1s arranged on each resin member 21 in middle and rear
portions thereof to protrude laterally The middle pin 27 1s
longer than the rear pin 2k. The thickness of the resin member
21 15 set to be substantially the same as that of CD. A front
portion of a pair ol plate springs or spring means 2m 1s
secured to the top face of the resin 21 to hold CD between the
spring and the substrate 2a. A presser 2n 1s formed on a rear
inside of each plate spring 2m for pressing CD, whereas
receivers 2p, 2q are arranged on the rear outside of the plate
spring. Thereceiver 2p 1s pressed downward by the lower face
ol a separating cam 82 as described later, and the receiver 2q
undergoes an upward force from the lower face of an upper
engagement 821 as described later. In front and rear portions
of the respective resin members 21, guide holes 2r are formed
through the resin members 21 and the substrate 2a to receive
the guide supports 23. Cylindrical spring bearings 2s are
integrated with the resin member 21 of the uppermost tray 2 on
both sides thereof so as to receive coil springs or biasing
means 24, and are arranged between the top plate 1d and the
uppermost tray 2. As shown 1n FIG. 3B, a lower end of each
spring bearing 2s slightly protrudes inward to form a receiver
2t that receives a lower end of a coil spring 24. The recerver 2t
1s arranged to prevent a load required for compression from
excessively being greater even 1f the compression length 1s
larger with use of a long spring.

The disc lifting/lowering stage 22 has both ends bent
upward. Guide holes 22a are formed 1n a horizontal part of the
stage to recerve the guide supports 23, and a pair of pins 22b
1s secured to each outer face of a vertical part of the stage to
protrude horizontally. The pins 22b protrude outside the cas-
ing through two vertical slits 25 formed in the side plates 1c,
1b of the casing 1.

The disc hifting/lowering stage 22 and the six trays 2 are
vertically movably supported by arranging the guide supports
ports 23 through the guide holes 22a, 2r. Four spring guides
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26 have respective upper and lower ends secured to the top
plate 1d and the bottom plate 1e of the casing 1, and are
arranged through the respective spring recervers 2s. A lower
end of each coil spring or biasing means 24 arranged to
enclose the spring guide 26 abuts on the receiver at the lower
end of the spring receiver 2s.

D) Transter Means

Referring to FIG. 2, the transier means 5 are arranged with
the front plate 1a of the casing 1. The loading/unloading
opening 4 1s formed 1n the front plate 1a. A drive shaft 30 and
a driven shaft 31 are rotatably supported in the loading/un-
loading opening 4. Both ends of the drive shait 30 are rotat-
ably mounted to the front plate 1a, whereas both ends of the
driven shait 31 are arranged through a vertically extending

slot 32 formed 1n a side face of the front plate 1a. Referring to
FIG. 12, 1n order to support the middle of the drive shatt 30
and the driven shaft 31, a small-diameter portion of the
middle of the drive shatt 30 i1s rotatably engaged with a groove
33a formed 1n the rear face of a resin bearing 33 having
restricted downward movement. A small-diameter portion of
the middle of the driven shaift 31 1s rotatably engaged with a
groove 34a formed 1n the rear face of the vertically movable
resin bearing 34 through a pair of guide protrusions and a pair
of guide grooves, not shown. A pair of rubber rollers 35 is
mounted to the driven shaft 31, and a pair of rubber rollers 36
1s mounted to the drive shaft 30, wherein axial slide of each
roller 1s restricted by a retaining ring, not shown. Circular
grooves are formed at both ends of the drive shait 31. A spring
38 for biasing the driven shait 31 toward the drive shait 30 has
both ends engaged with a spring pin 37 secured to the side
face of the front plate 1a and the circular groove.

Means for driving the drive shait 30 will be described.
Referring to F1G. 13, a gear 39 1s secured to a right end of the
drive shaft 30, and gears 40, 41 and gears 42, 43 integrated
with each other are rotatably supported by the inside of the
right side face 1c. A worm 44 meshed with the gear 43 and a
gear 45 are integrally rotatably supported on the bottom plate
le, and a worm 47 1s meshed with the gear 45 and secured to
an output shaft of a transfer motor 46 mounted to the bottom
plate 1e.

Referring to FIGS. 2 and 12, press means 48 are arranged
to automatically ensure operation of further pressing CD by a
tew millimeters atter completion of CD loading by the rollers
35, 36. Three pairs of horizontally extending guide slots 49,
50, 51 are formed 1n the front plate 1a above and below the
loading/unloading opening 4. A pair of slide mounts 52 is
arranged on both sides and at the rear of the front pate 1a, and
three pairs of guide pins 53, 54, 55 are secured to the slide
mounts 52 and irremovably arranged through the guide slots
49, 50, 51. A resin vertical roller 57 1s rotatably supported to
the Correspondmg slide mount 52 1n a rear portion thereof
through a vertical shaft 56. In order to bias the slide mounts 52
in the direction of approaching each other, a push spring 60 1s
arranged between a spring engagement 58 formed with the
front face 1a and a spring engagement 39 formed with the
slide mount 32.

CD at the level corresponding to that of the vertical roller
57 1s positioned horizontally by the vertical roller 57, whereas
CDs above and below the vertical roller 57 are positioned by
a pair of positioning rods 61, 62 vertically mounted to the
bottom plate 1e as shown 1n FIG. 12 and a pair of positioning,
rods, not shown, vertically mounted to the top plate 1d. The
unillustrated positioning rods are disposed on an elongation
of the positioming rods 61, 62. A space 1s defined between the
positioning rods 61, 62 and the unillustrated positioming rods
to allow passage of CD to be loaded and unloaded.
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E) Opening/closing Means

The opening/closing means 6 for opening and closing the
loading/unloading opening 4 of the front face 1la will be
described. A shutter 64 1s vertically movably mounted to the
front plate 1a on a front face thereot as shown 1n FIG. 2. An
opening 64a 1s formed 1n the shutter 64 to allow passage of
CD, wherein when the shutter 64 1s raised, the middle level of
the opening 64a corresponds to a boundary between the roll-
ers 33, 36 to have the opening 64a open, and when the shutter

64 15 lowered, the opening 1s closed.

Specifically, a pair of upper and lower guide pins 63 1s
mounted to the front plate 1a on both sides thereof, and a pair
of vertically extending guide slots 64b 1s formed 1n the shutter
64. A retaining ring 1s engaged with a head of each guide pin
65 arranged through the guide slots 64b. In order to have a
distance between the slide mounts 52 larger only when the
shutter 64 1s raised to open, the guide pins 34 in the vicinity of
the center are set to be longer than the other guide pins 53, 55,
and a pair of L-shaped guide holes 64c 1s formed in the shutter
64 to recerve the respective guide pins 34. A guide rail 64d 1s
tormed with the upper face of each guide hole 64c¢ so that the
shutter 64 1s forcibly raised to open when CD 1s unloaded by
constraint in enlarging the distance between the vertical roll-
ers 57 for some reason.

A link mechanism for opening and closing the shutter 64
will be described. Laterally extending guide slots 66a are
formed 1n front and lower faces of a laterally slide plate 66
with roughly L-shaped section, and guide pins 67 are
arranged through the guide slots 66a and secured to the front
plate 1a and the bottom plate 1e. Cam holes 64¢ are formed in
the shutter 64 on both sides and 1n a lower portion thereof,
whereas slide pins 66b are secured to the laterally slide plate
66 on both sides and on a front face thereot, and are arranged
through the respective cam holes 64e. Referring to FIG. 24B,
spring engagements 66c, 68 are formed with the lower faces
of the laterally slide plate 66 and the bottom plate 1e to
protrude downward, and a return spring 69 1s provided
between the two. A longitudinally slide plate 70 1s longitudi-
nally slidably mounted to the left lower face of the bottom
plate 1e. Specifically, a pair of guide slots 70a 1s formed 1n the
longitudinally slide plate 70, and a pair of headed pins, not
shown, 1s arranged through the guide slots 70a and secured to
the bottom plate 1e. A roughly L-shaped lever 72 has a bent
rotatably mounted to the lower face of the bottom plate 1e
through a stationary shait 73 as shown 1n FIG. 12, and ends
tformed with respective slots 72a. Pins 66d, 70b are secured to
the laterally slide plate 66 and the longitudinally slide plate 70
and loosely engaged with slots 72a, respectively. A pressed
portion 70c, pressed by an outer slider 140 as described later,
1s Tormed with the longitudinally slide plate 70.

F) Reproduction Means

The reproduction means 7 1s disposed close to the rear of
the disc compartment 3 to minimize the depth of the disc
player. Since the hold means 14 in the reproduction means 7
are mounted to the pickup lifting/lowering stage 10, a
description will be made first with regard to the pickup lifting/
lowering stage 10.

The pickup lifting/lowering stage 10 comprises a horizon-
tal plate and vertical plates disposed on both sides and inte-
grated with the horizontal plate. A circular recess 10a 1s
formed 1n the horizontal plate 1n a front portion thereof to
allow CD msertion. A pair of horizontally protruding pins 77
1s secured to each vertical plate to move vertically the pickup
lifting/lowering stage 10. The pins 77 are positioned at the
same level, and are shorter than the pins 22b of the disc
lifting/lowering stage 22. The pair of pins 77 1s arranged
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through a pair of vertical slots 78 formed in the side plates 1c,
1b of the casing 1 to protrude outward.
Space Defining Means or Control Means

As shown 1n FIG. 2, the separating cams 82 made of resin
are longitudinally slidably arranged inside the vertical plates
of the pickup lifting/lowering stage 10, which serve as space
defining means or control means 11 mserted between the two
vertically adjacent trays 2 for defining a space above and
below the selected CD. Specifically, a guide slot 10a 1s
formed 1n the vertical plate of the pickup lifting/lowering
stage 10 1n an upper front portion thereot, and a headed guide
pin 82a 1s arranged through the guide slot 10a and secured to
cach separating cam 82. As shown in FIG. 3A, a guide slot
82b 1s formed 1n the separating cam 82 1n the lower portion
thereot, and a headed guide pin 10b (see FIG. 2) 1s arranged
through the guide slot 82b and secured to the vertical plate in
a longitudinally middle portion thereof.

The separating cams 82 are inserted between the trays 2 to
l1tt the four pins 21, 2k arranged both side of the tray 2, thereby
stably supporting the tray 2 and defining a space above and
below the tray 2 holding thereon CD to be reproduced. The
separating cams 82, each obtained by placing two plates of
different longitudinal lengths formed with a siit, slip into both
sides of the tray 2 to move upward the long pins 27 of the tray
2 through the front portion and the short pins 2k through the
rear portion.

Specifically, the separating cams 82 are configured as fol-
lows. A pair of first separating control parts 82c, 1s formed to
move upward the tray 2 for holding the selected CD and the
trays 2 thereabove, whereas a pair of second separating con-
trol parts 82c, 1s formed above the first separating control
parts 82c, to move upward only the trays 2 above the selected
tray 2. Third separating control parts 82d are arranged
between the first separating control parts 82¢,, and the second
separating control parts 82c.,, respectively, for holding only
the selected tray 2. Formed with the separating cam 82 along,
the moving direction thereof are a top face 821 for holding the
position of the pins 21, 2k of the trays 2 above the selected tray
2, and a lower face or position control means 82h for holding
the position of the pins 21, 2k of the trays 2 below the selected
tray 2 and retaining the receiver 2p of the plate spring 2m.

The pins 23, 2k of the selected tray 2 and the trays 2
thereabove are lifted up by forward movement of the first and
second separating control parts 82c,, 82c,, so that an angle 0
of 1ift of the separating cam 82 i1s fundamentally set to a
predetermined value, e.g. 45°. Here, however, the trays 2 are
lifted 1n compressing the coil springs 24, so that as the posi-
tion of the tray 2 1s higher, the amount of compression of the
coil springs 24 1s greater to increase a load acting upon lifting
of the tray 2. That 1s, a load 1s smaller at an 1nitial stage of
compression of the coil springs 24. As a result, referring to
FIG. 28A, anangle 0, of lift of an upper portion of the firstand
second separating control parts 82c,, 82¢, 1s set, e.g. to 45°,
and an angle 0, of lift in a lower portion 1s set, e.g. to 60°, with
the middle portion of the two including a circular face.

Next, the third separating control parts 82d will be
described. Each third separating control part 82d comprises
the upper engagement 821, a middle engagement 82k, and a
lower engagement 82m. The upper engagement 827 serves to
define a space above and below the selected tray 2, the middle
engagement 82k serves to lower the selected tray 2 and CD to
place the selected CD on a turntable 97 of the lower arm 13,
and the lower engagement 82m serves to lower only the
selected tray 2 again to separate 1t from the selected CD.
Hold Means

The hold means 14 are rotated toward the space defined
above and below the selected CD by the space defining means
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11 to hold the selected CD. Base ends of the lower and upper
arms 13, 12 are rotatably mounted to the pickup lifting/low-
ering stage 10 on the left thereof. Specifically, referring to
FIG. 15, a hollow shait 86 has a near lower end secured to the
lower arm 13, and a lower end rotatably arranged through the
pickup hftmg/ lowermg stage 10, with which a flat washer 93
and a retaining ring 94 are enga ged for anti-disengagement. A
sleeve 87 of a copper alloy 1s fixedly engaged with the base
end of the upper arm 12, through which the hollow shaift 86 is
arranged so that the upper arm 12 1s lowered parallel to the
lower arm 13 to hold the selected CD. A flat washer 88 and a
retaining ring are engaged with an upper end of the hollow
shaft 86. A hold spring 89 1s arranged between the flat washer
88 and the sleeve 87 to bias the upper arm 12 downward.
Referring to FIG. 14, 1n order to obtain synchronous unitary
rotation of the lower and upper arms 13, 12 about the hollow
shaft 86 without any relative rotation, a slide pin 90 1s pro-
vided on the lower arm 13 and slidably arranged through a
hole 91 formed 1n the upper arm 12. Moreover, in order to
improve the positioning accuracy of the turntable or disc
rotating means 97 as describe later on the lower arm 13 with
respectto CD uponrotation of the hold means 14, a support 92
1s provided on the bottom plate 1e and arranged through the
hollow shaft 86 on the pickup lifting/lowering stage 10.
Disc Driving Means

The disc driving means 15 are arranged on the top face of
a head of the lower arm 13. Specifically, referring to FIG. 14,
the disc driving means 15 comprise a spindle motor 96 having
an output shaft, to which the turntable 97 1s mounted to
engage with a center hole of CD. Referring to FIG. 41, a
support plate 98 has one end secured to a head of the upper
arm 12 in the vicinity thereof, and another end formed with a
circular hole. A chuck plate or disc hold means 99 made of a
resin and having a rib-like protrusion formed circularly on the
lower face of a disc 1s rotatably engaged with the hole from
above. Anti-disengagement of the chuck plate 99 is ensured
by one end of a spring plate, not shown, having another end
secured to the lower face of the upper arm 12.
Pickup Unit

Reterring to FI1G. 16, the pickup unit 16 1s also mounted on
the top face of the lower arm 13. The configuration of the
pickup unit 16 will be described. An optical pickup 162 1s
arranged to be movable along the longitudinal direction of the
lower arm 13 through a guide rail 161 integrated with the
lower arm 13. Also arranged are means for reciprocating the
optical pickup 162 along the guide rail 161. A threaded shaft
164 1s rotatably supported on the top face of the lower arm 13
through a pair of bearing members 163, with which a female
thread portion, not shown, of the optlcal pickup 162 1s
meshed. An output shaft of a scanming motor 165 arranged in
the vicimity of the sleeve 87 1s coupled with the threaded shatt
164. Specifically, a gear 168 having a worm wheel 166 and a
crossed helical gear 167 integrated with each other 1s sup-
ported rotatably, wherein the worm wheel 166 1s meshed with
a worm of the output shait of the motor 165, and the crossed
helical gear 167 1s meshed with a crossed helical gear 170
mounted to the threaded shait 164.
Torque Providing Means

The torque providing means 17 rotate the hold means 14 by
torque from the transier motor 46. Referring to FIG. 13, a gear
train 103 1s arranged 1nside the left side plate 1b of the casing
1. Specifically, the gear train 103 comprises gears 103a-103h.
A gear 104 1s also secured to a lett end of the drive shaift 30.
A plate 105 1s vertically movably arranged inside the left side
plate 1b. Specifically, a vertically extending guide slot 105a 1s
formed 1n an upper portion of the plate 105, through which a
guide pin 106 (see FIGS. 35A-33B) 1s arranged. The guide
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pin 106 1s secured to the left side plate 1b, and has a retaining,
ring mounted thereto. Spring engagements 105b, 107 are
formed with a lower portion of the plate 105 and the bottom
plate 1e of the casing 1e, and a return spring 108 1s arranged
between the two for biasing the plate 105 downward. An
escape hole 105c¢ 1s formed 1n the plate 105 to recerve a shaftt
109 of the gear 103h. The shatt 109 1s secured to the side plate
1b, to which a base end of a lever 110 1s mounted rotatably. A
shift shaft 111 1s arranged through the lever 110 and secured
to a head of the shait 109. A gear 112 1s rotatably mounted to
the shaft shait 111 and meshed with the gear 103h. A cam hole
105d 1s formed 1n the plate 105 above the escape hole 103c,
through which an end of the shift shaft 111 1s arranged.
Specifically, when moving the plate 105 upward, the cam hole
105d 1s moved upward, and the shift shaft 111 arranged
through the cam hole 105d 1s moved forward, thereby also
obtaining mesh of the gear 112 mounted to the shift shait 111
with the gear 104 of the drive shaft 30. In order to move the
plate 105 upward, a middle portion of the lever 113 1s rotat-
ably supported by the 1nside of the left side plate 1b through
apin 114, and one end of the lever 113 1s rotatably connected
to a lower portion of the plate 105 through a pin 115. Another
end of the lever 113 faces a lower portion of the front one of
the guide slits 25 of the left side plate 1b through which the pin
22b of the disc lifting/lowering stage 22 1s arranged. That 1s,
when the disc lifting/lowering stage 22 1s i the lowermost
position to enter the reproducing mode, the pin 22b pushes
another end of the lever 113 downward to mesh the gear 112
with the gear 104.

The uppermost gear 103a of the gear train 103 1s coupled
with the lower arm 13 of the hold means 14 as follows. As
shown 1n FI1G. 2, a slide bar 116 1s arranged which comprises
a longitudinally lengthened vertical part and a horizontal part
integrated with the vertical part in a rear portion thereof. A
pair of guide slots 116a 1s formed in the slide bar 116 1n the
vicinity ol both sides of the vertical part, and, referring to FIG.
12, a pair of guide pins 117 1s arranged through the pair of
guide slots 116a and secured to the 1nside of the lett side plate
1b, each having a retaining ring mounted thereto. A rack 116b
1s formed with a lower front portion of the longitudinally
slidably slide bar 116 to mesh with the gear 103a. An engage-
ment pin 116c¢ protruding downward has an upper end
secured to a head of the horizontal part. As shown 1n FI1G. 14,
the engagement pin 116c¢ 1s integrated with a base end of the
lower arm 13, and 1s loosely engaged with a slot 13a formed
in the horizontal part and extending to the level of the upper
arm 12. Referring to FI1G. 16, the slot 13a 1s formed to extend
along a radial straight line passing through the axis of the
sleeve 87 and orthogonal to the sleeve 87.

The disc player has two modes, 1.e. loading/unloading
mode wherein CD 1s loaded and unloaded from the disc
compartment 3 and reproducing mode wherein CD 1s repro-
duced. In the former mode, the hold means 14 are in a position
B as shown 1n FIG. 37, whereas 1n the latter mode, the hold
means are 1n a position A as shown 1n FIG. 38. Rotation of the
hold means 14 between the position B and the position A 1s
carried out through the torque providing means 17 as
described above. Additionally, due to need of accurate posi-
tioming of the selected CD with respect to the turntable 97 on
the lower arm 13, positioning means 118 are arranged as
shown 1n FIGS. 17A-17B.

The configuration of the positioning means 118 will be
described. As shown in FIGS. 16-17B, a positioning pin 119
protruding downward has an upper end secured to the lower
arm 13 1n the vicinity of the hollow shaft 86. A circular hole
10c 1s formed in the pickup lifting/lowering stage 10 1n a
portion thereof corresponding to the range that the position-
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ing pin 119 moves 1n accordance with rotation of the hold
means 14. The positioning pin 119 1s loosely engaged with the
circular hole 10c. A spring engagement 10d 1s formed with
the pickup lifting/lowering stage 10 to protrude downward.
Both ends of a toggle spring 120 are engaged with the posi-
tioning pin 119 and the spring engagement 10d. Assuming
that the positioning pin 119 are in positions b, a when the hold
means 14 are 1n the position B, A, a position ¢ that 1s a
midpoint between the position b and the position a corre-
sponds to a point of intlection where the moving direction of
the positioning pin 119 1s changed, so that the spring engage-
ment 10d 1s placed 1n a position corresponding to the position
C.

Restriction Means

The upper arm 12 of the hold means 14 1s biased downward
by the hold spring 89, and includes the restriction means 18
for setting a timing for lowering the upper arm 12 by a biasing
force of the hold spring 89 as shown 1n FIG. 14. Specifically,
a cylindrical plate 124 1s provided on the top face of the
pickup lifting/lowering stage 10 and between the hold means
14 and the separating cam 82. The cylindrical plate 124 forms
a partial cylinder including part of a cylinder with center at the
sleeve 87, and has an L-shaped guide slot 125 comprising a
horizontal part 125a extending circumierentially and a verti-
cal part 125b extending axially as shown in FIGS. 39A and
40A-40B. A guide pin 12a 1s secured to the base end of the
upper arm 12 to protrude outward in the radial direction of the
sleeve 87. The guide pin 12a 1s arranged through the guide slot
125. As a result, referring to FIG. 14, when the hold means 14
are 1n the position B or standby position and immediately
betore the hold means moved from the position B are in the
position A or reproduction position, the guide pin 12a 1s
positioned 1n the horizontal part 1235a of the guide slot 125.
Thus, even with a biasing force of the hold spring 89 being
applied, the upper arm 12 is not lowered to allow the hold
means 14 to be open. On the other hand, when the hold means
14 are 1n the position A, the guide pin 12a 1s positioned 1n the
vertical part 125b, so that the upper arm 12 1s lowered by a
biasing force of the hold spring 89 to lower the guide pin 12a
to a lower end of the vertical part 125b.

In order that the hold means 14 may not start hold operation
as soon as the hold means 14 are rotated to the position A as
shown 1n FI1G. 14 to rotate the guide pin 12ato the vertical part
125b of the guide slot 125, but may start hold operation only
alter receiving a command, there are arranged {irst restriction
means for temporarily restricting downward movement of the
guide pin 12a, and second restriction means for releasing
temporary restriction to hold the selected CD when forward
movement of the separating cam 82 after temporary restric-
tion causes the selected CD and tray 2 to be lowered and
placed on the turntable 97. Specifically, a bearing plate 26 1s
provided on the top face of the pickup lifting/lowering stage
10 and between the cylindrical plate 124 and the separating
cam 82 to be parallel to the separating cam 82 as shown 1n
FIGS. 14 and 37. As shown 1n FIG. 14, a middle portion of a
restraining lever 127 1s rotatably supported by the nside of
the bearing plate 126 through a rotation shaft 129, and a pin
127a 1s secured to the restraining lever 127 in the front portion
thereol to protrude outward. A rear portion of the restraining
lever 127 1s bent inward to face the vertical part 125b of the
guide slot 125. As shown in FIG. 37, a spring 128 1s arranged
to bias the rear portion of the restraining lever 127 downward.
The pin 127a 1n the front portion of the restraining lever 127
1s loosely engaged with a cam groove 82r formed 1n the lower
inside of the separating cam 82 as shown in FIG. 39A. An
escape 1s formed 1n an upper rear portion of the cam groove
82r. When the separating cam 82 1s moved forward to engage
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the pins 21, 2k of the selected tray 2 with the middle engage-
ments 82k, the pin 127a can escape into the escape of the cam
groove 82r. Then, the restraining lever 127 1s rotated by the

spring 128, and the upper arm 12 1s lowered by a biasing force
of the hold spring 89.

(o) Push Means

The push means 8 are arranged 1nside the casing 1 on both
sides thereof. Since the two push means 8 are substantially the
same 1n configuration, one of which will be described. As
show 1n FIGS. 1 and 26 A, a push lever 132 for pushing CD 1s
rotatably mounted to a stationary shaft 133 that protrudes
downward from the top plate 1d of the casing 1. The push
lever 132 1s at the same level as that of the boundary between
the rollers 35, 36. A return spring 134 1s arranged to enclose
the stationary shaft 133, and has both ends engaged with a
spring engagement 132a of the push lever 132 and a spring
engagement of the top plate 1d. The push lever 132 1s rotated
by backward movement of the separating cam 82 as described
above, which 1s the direction opposite to that for space for-
mation by forward movement thereof. Specifically, as shown
in FIG. 14, a plate 135 1s arranged outside the bearing plate
126 to be slidable longitudinally by a predetermined amount.
That 1s, a pair of guide slots 126a 1s formed in the bearing
plate 126, and a pair of guide pins 133a 1s arranged through
the pair of guide slots 126a and secured to the plate 135. The
plate 135 has a front side end bent inward to be engageable
with a pressed portion 132b integrated with the push lever
132, and a rear side end bent outward to protrude behind the
separating cam 82.
H) Operation Means

Finally, the operation means 9 will be described. In the
loading/unloading mode, the operation means 9 lift and lower
the disc lifting/lowering stage 22 to allow loading and unload-
ing of CD on the tray 2. and also operate the opening/closing
means 6 and the push means 8. In the reproducing mode, the
operation means 9 lift and lower the pickup lifting/lowering
stage 10 to take the selected CD with the disc lifting/lowering
stage 22 maintained 1n the lowermost position, and also oper-
ate the space defining means 11 and the restriction means 18.

As shownin FIGS. 2 and 18B-18C, a pair of inner and outer
sliders 139, 140 1s longitudinally slidably arranged outside
the right and left side plates 1c, 1b of the casing 1. Guide slots
139a, 140a are formed 1n the sliders 139, 140 in upper and
lower portions thereof. Guide pins 158, 159 are arranged
through the guide slots 139a, 140a and secure to the side plate,
and have retaining rings mounted thereto. A pair of stepped
slits 141 1s formed in the inner slider 139 1n a rear portion
thereod to lift and lower 1n a six-step way the pair of pins 77 of
the pickup lifting/lowering stage 10 protruding from the ver-
tical slit 78. A pair of stepped slits 142 1s formed 1n the inner
slider 139 1n a front portion thereof to lift and lower in a
s1x-step way the pair of pins 22b of the disc lifting/lowering
stage 22 protruding from the vertical slit 25. A bottom slit 143
1s continuously formed below each stepped slit 142 to lift and
lower only the pickup lifting/lowering stage 10 1n the repro-
ducing mode with the disc lifting/lowering stage 22 main-
tained 1n the lowermost position. On the other hand, only a
pair of slits for recerving the pair of long pins 22b of the disc
lifting/lowering stage 22 1s formed in the outer slider 140.
Specifically, each slit includes a square loading/unloading-
mode slit portion 144 for moving upward and downward the
pin 22b recerved 1n the stepped slit 142, a horizontally extend-
ing reproducing-mode slit portion 145 for holding in the
lowermost position the pin 22b received 1n the bottom slit
143, and a 45° inclined switching slit portion 146 for switch-
ing the position of the pin 22b between the stepped slit 142
and the bottom slit 143 by moving the pin 22b upward or
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downward through taper faces 146a, 146b by slide operation
of the outer slider 140 1n any direction. If the reproducing-
mode slit portions 145 are formed 1n the same vertical posi-
tion, they are superimposed one upon another. Thus, the
reproducing-mode slit portions 145, the loading/unloading-
mode slit portions 144, the bottom slits 143, the stepped slits
142, and the pins 22b inserted therein are positioned at dif-
ferent levels.

An upper portion of the outer slider 140 1s bent inward
orthogonally to form a protrusion 140b. In order to allow
movement of the protrusion 140b together with the outer
slider 140, an escape recess 139b and an escape slit 147 are
formed 1n the inner slider 139 and the side plate 1b in rear
portions thereof, respectively. In order that the separating cam
82 may slide together with the outer slider 140 regardless of
the level of the separating cam 82 that lifts and lowers with the
pickup lifting/lowering stage 10, a vertical engagement
groove 82s 1s formed 1n the rear outside of the separating cam
82 as shown 1n FIG. 2, with which the protrusion 140b is
engaged slidably. An engagement 140c¢ 1s formed with the left
outer slider 140 1n a front portion thereof to extend below the
bottom plate 1e of the casing 1. When the outer slider 140 1s
slid backward, the engagement 140c presses the pressed por-
tion 70c backward to open the shutter 64 against a biasing
force of the return spring 69.

A drive mechanism will be described, which serves to
simultaneously synchronously slide the pair of mnner and
outer sliders 139, 140. As shown in FIGS. 2 and 13, two
connecting shafts 148, 149 are rotatably supported below the
bottom plate 1e of the casing 1 1n a rear portion thereof
through two pairs of bearings. Pinions 150, 151 are secured to
both ends of the connecting shafts 148, 149, and are meshed
with racks 139c, 140c formed with the inner and outer sliders
139, 140 on rear lower faces thereol. Gears 152, 153 are
secured to the connecting shafts 148, 149, and are individu-
ally coupled with operating motors 154, 155. That 1s, the
operating motors 154, 1535 are mounted to upper and lower
inside portions of the bearing plate 126 disposed in the rear
portion of the casing 1, and have output shatts coupled with
the gears 152, 153 through two sets of reduction means 156,
157 arranged 1nside the bearing plate 126.

Next, operation of the disc player will be described.

1) General Outline of Operation

Operation of the disc player 1s composed of three func-
tions: loading of CDs 1nto the disc compartment 3, unloading
of CDs from the disc compartment 3, and reproduction of a
selected CD from the CDs stored in the disc compartment 3.
2) CD Loading

When loading CD 1nto the disc compartment 3, the tray
number, €.g. No. 2 (the numbers 1-6 are assigned to the trays
2 from top to bottom) 1s selected to push a corresponding
number button, not shown, before pushing a loading button,
not shown. Rotation of an output shatt of the operating motor
154 1s transmitted to the reduction means 156 and the con-
necting shaft 148 to slide the mner sliders 139. Independently,
rotation of an output shait of the operating motor 155 1s
transmitted to the reduction means 157 and the connecting
shaft 149 to slide the outer shiders 140. When pushing the
button with the pins 22b entering the loading/unloading slit
portions 144 of the outer slider 140 as shown 1n FIG. 19, for
example, to be 1n the mode switching position 1n the loading/
unloading mode, backward movement of the inner slider 139
raises the pins 22b to the second step of the stepped slits 142
from below as shown in FIG. 20A, which raises the disc
lifting/lowering stage 22 to set CD on the second tray 2 at the
level of the push lever 132. At that time, the pickup lifting/
lowering state 10 1s raised simultaneously, which forms need-



US RE42,482 E

15

less movement. Further backward movement of the inner
slider 139 raises the pickup lifting/lowering stage 10 together
with the pins 22b to have the third to sixth trays 2 at the level
of the push lever 132 successively.

When the outer slider 140 1s moved backward from the
standby position as shown in FIG. 20A to have the pins 22b 1n
the longitudinal middle position of the loading/unloading-
mode slit portions 144, the engagement 140c of the outer
slider 140 presses backward the pressed portion 70c (see FIG.
2) below the bottom plate 1e. Thus, movement of the longi-
tudinally slide plate 70 1s transmitted, through the lever 72, to
the laterally slide plate 66 which 1s moved leftward against a
biasing force of the return spring 69, raising the shutter 64 to
open the loading/unloading opening 4 as shown 1in FIG. 24B.

The shutter 64 1s opened, and the second tray 2 is at the
same level of the push lever 132, so that when 1nserting a CID
171 between the rollers 35, 36 as shown 1n FIG. 24 A, a sensor,
not shown, disposed 1n front of the shutter 64 senses the CD
171 to rotate the transier motor 46. Since torque from the
transier motor 46 1s transmitted to the roller 36 through the
gears, the CD 171 1s bitten between the roller 36 and the roller
35 biased thereto by the spring 38, and is loaded onto the
second tray 2 by rotation of the rollers 35, 36. As being not
tully inserted by the rollers 35, 36, the CD 171 1s pushed by

last several millimeters 1n the center direction by the vertical
rollers 57 biased by the push spring 60. The CD 171 1s

held on
the tray 2 by the pressers 2n of the plate springs 2m. When the
CD 171 separates from the rollers 35, 36, a limit switch, not
shown, operates to stop rotation of the transfer motor 46,
which causes simultaneously the outer sliders 140 to move
forward and return to the standby position as shown 1n FIG.
20A. Thus, the pressed portion 70c¢ that has been pressed
backward 1s released to close the shutter 64 through operation
of the return spring 69.

When the pins 22b are in any other position, 1.e. one of the
first and third to sixth step of the stepped slit 142 from below,
CD can be loaded 1n the disc compartment 3 1n the same way.
3) CD Unloading

When unloading CD from the disc compartment 3, the
number button of, e.g. No. 2, 1s pushed together with an
unloading button. Then, 1n the same way as upon loading, the
pins 22b are moved from the mode switching position in the
loading/unloading mode as shown 1n FIG. 19 to the standby
position as shown 1n FIG. 20A so as to set CD on the second
tray 2 at the level of the push lever 132. And when the outer
slider 140 1s moved backward to the position as shown in FIG.
20B 1n the same way as described above, the shutter 64 is
opened. Operation up to here 1s quite the same as that upon
CD loading.

When the outer slider 140 1s moved backward turther until
the pins 22b become in the front of the loading/unloading-
mode slit portions 144 as shown in FIG. 21, the separating,
cam 82 operating with the outer slider 140 through the pro-
trusion 140b of the outer slider 140 1s moved backward as
shown 1n FIGS. 26 A-26B so that the rear face of the separat-
ing cam 82 presses the rear face of the plate 135 for backward
movement. Then, the front face of the plate 135 presses the
pressed portion 132b of the push lever 132 backward to rotate
the push lever 132 so as to push both sides of the CD 171 on
the second tray 2. Since the transfer motor 46 1s driven to
rotate the rollers 35, 36 at the instant when pushing the
unloading button, the pushed CD 171 i1s unloaded 1n being
held between the rollers 35, 36 as shown 1n FIG. 27. In order
to prevent the CD 171 from falling upon unloading, a limit
switch, not shown, detects the CD 171 when a rear portion
thereot 1s partly held between the rollers 335, 36 to stop rota-
tion of the transfer motor 46. After this, the CD 171 1s
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removed manually between the rollers 35, 36. When a sensor,
not shown, senses a removal of the CD 171, the outer sliders
149 are moved forward to return the pins 22b from the posi-

tion as shown 1n FIG. 21 to the standby position as shown 1n
FIG. 20A.

Then, due to elimination of a backward force applied to the
plate 135 from the separating cam 82, the push lever 132 1s
rotated by a biasing force of the return spring 134 to return to
an 1mtial position as indicated by fully drawn line in FIG.
26 A, then the shutter 64 1s closed 1n the same way as after CD
loading.

When the pins 22b are 1n any other position, 1.e. one of the
first and third to sixth step of the stepped slit 142 from below,
CD can be unloaded from the disc compartment 3 1n the same
way.

4) CD Reproduction

When reproducing CD, the number button of, e.g. No. 2, of
the selected CD 1s pushed together with a reproduction but-
ton. Then, the inner slider 139 1s moved forward from the
position as shown 1 FIG. 20A to lower the pins 22b to the
mode switching position via the lowermost position of the
loading/unloading-mode slit portions 144 as shown 1n FIG.
19 betfore the outer slider 140 1s moved forward. The upper
taper faces 146b of the switching slits 146 (see FIG. 18C) are
pressed to lower the pins 22b. As soon as the pins 22b are
moved to the bottom slits 143, they are moved 1nto the repro-
ducing-mode slit portions 145 of the outer slhider 140 to
achieve switching to the reproducing mode as shown 1n FIG.
22A. Upon switching, the pins 77 of the pickup lifting/low-
ering stage 10 remain 1n the lowermost position of the stepped
slits 141. At that time, the pins 22b are positioned in the
switching position from the reproducing mode to the loading/
unloading mode. In this state, when moving the outer sliders
140 backward, the lower taper faces 146a of the switching
slits 146 are pressed to raise the pins 22b which can thus
return to the mode switching position 1n the loading/unload-
ing mode as shown 1n FIG. 19.

The position of the pins 22b with respect to the outer sliders
140 as shown 1n FIG. 22 A corresponds not only to the mode
switching position, but the CD selecting position where CD to
be reproduced 1s selected by changing only the level of the
pickup lifting/lowering stage 10. Specifically, if only the
inner sliders 139 are moved backward from the position as
shown 1n FIG. 22A, the pins 22b are apparently moved for-
ward along the bottom slits 143, but are actually held 1n the
lowermost position of the vertical slits 235, obtaining no move-
ment of the disc lifting/lowering stage 22 from the lowermost
reproduction position. On the other hand, the pins 77, not seen
in FIG. 22A due to presence of the outer sliders 140, are
apparently relatively lifted along the stepped slits 141, but are
actually lifted stepwise along the vertical slits 78. That 1is,
when the pins 22b are positioned in the position of any of the
numbers 1-6 assigned to the bottom slits 143 by moving the
iner shiders 139 backward, the pins 77 are lifted or lowered
at the level of the corresponding one of the number 1-6
assigned vertically to the stepped slits 142 as shown in FIG.
19, allowing reproduction of CD of the corresponding num-
ber. FIG. 22A illustrates the state where No. 6 CD can be
reproduced, and FIG. 22B illustrates the state where No. 1 CD
can be reproduced.

Here, No. 2 CD 1s selected as described above, so that the
pins 77 are lifted to the second position from above as shown
in FIG. 23A. The above operation allows CD reproduction.
Subsequent operation 1s the same with CD of any number
selected, and 1s ensured by movement of the outer sliders 140
and driving of the transter motor 46.
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Operation of the device will be described atter the standby
state as shown 1n FIG. 23 A where No. 2 CD 1s selected for
reproduction. The standby state refers to the state when each
pin 22b 1s 1n a position D on the outer slider 140 as shown in
FIG. 23 A, wherein the separating cam 82 1s positioned as
shown 1n F1G. 29. When the outer slider 140 1s moved forward
to bring the pin 22b to a position E as the first step, the
separating cam 82 1s moved forward to have the lower rear
head introduced between the pins 2k of the second and third
trays 2 as shown i FIG. 28A (and also the lower front head
introduced between the pins 27 for the same subsequent
operation as that of the pins 2k). The pin 2k of the second tray
2 1s slid along the first separating control part 82¢, to be on the
upper engagement 821, and the upper head of the separating,
cam 82 1s introduced between the pins 2k of the first and
second trays 2, falling in the state as shown i FIG. 30. When
the pin 22b 1s 1n a position G as the third step, the pin 2k of the
first tray 2 1s slid along the second separating control part 82c¢,
to be on the top face 821 of the separating cam 82. As a result,
when pin 22b 1s 1n a position G as the third step, a space 1s
defined above and below the selected second tray 2 as shown
in FIG. 31.

When a sensor, not shown, senses the pins 22b arriving at
the position G as shown 1n FIG. 23B, the transfer motor 46
starts to rotate. As described above, when switching to the
reproducing mode, the pins 22b enter the bottom slits 143 to
push downward the lever 113 of the torque providing means
17. Thus, the lever 113 1s rotated counterclockwise about the
pin 114 1n the state as shown in FI1G. 35A, so that the plate 105
1s raised to rotate the lever 110 clockwise about the shatt 109,
having the gear 112 meshed with the gear 103h and also with
the gear 104 as shown 1in FIG. 35B. Therefore, rotation of the
transfer motor 46 1s transmitted to the slide bar 116 with the
rack 116b through the drive shait 30 and the gear train 103,
moving the slide bar 116 backward as shown 1n FIG. 36.
Then, since the engagement pin 116c¢ of the slide bar 116 1n a
lower portion thereof 1s loosely engaged with the slot 13a, the
hold means 14 are rotated forward. When the positioning pin
119 as shown 1n FIG. 17A goes beyond the position ¢ as a
point of inflexion, a biasing force of the toggle spring 120
operates 1n the opposite direction to rotate the positioning pin
119 to the position a as shown 1n FIG. 17A, introducing the
chuck plate 99 and the turntable 97 together with the upper
and lower arms 12, 13 above and below the selected CD as
shown 1n FIG. 31. When viewing in the plan view, this 1s
changed from the state in FIG. 37 to the state in FIG. 38. A
limit switch, not shown, detects rotation of the hold means 14
to stop rotation of the transier motor 46.

When the outer slider 140 1s moved forward to have the pin
22b 1n a position H as the forth step as shown 1n FIG. 23B, the
pin 2k of the selected tray 2 1s lowered 1n the middle engage-
ment 82k, so that the selected tray 2 and CD are lowered to
place the selected CD on the turntable 97 as shown in FIG. 32.
Substantially simultaneously, the separating cam 82 1s moved
forward together with the outer slider 140 to operate the
restriction means 18, which lower the upper arm 12 of the
hold means 14 through operation of the hold spring 89, hold-
ing the selected CD between the turntable 97 and the chuck
plate 99. Hold operation will be described 1in detail. When the
pin 22b 1s 1n the position G, and the hold means 14 are in the
standby position B, the guide pin 12a 1s positioned 1n the
horizontal part 125a of the guide slot 125 as shown 1n FIG.
39A. When the hold means 14 are 1n the reproduction position
A, the guide pin 12a 1s moved to the vertical part 125b of the
guide slot 125 as shown in FI1G. 40A. However, since the pin
127a cannot escape 1nto the escape of the cam groove 82r of
the separating cam 82 as shown 1n FIG. 28B, the guide pin12a
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1s blocked by the rear face of the restraining lever 127, and
thus cannot lower. Then, when the pin 22b 1s moved to the
position H, the separating cam 82 1s also moved forward, so
that the pin 127a can escape 1nto the escape of the cam groove
82r as shown 1n FIGS. 28B and 40B. The pin 127a of the
restraining lever 127 biased by the spring 128 1s moved
upward to the escape of the cam groove 82r of the separating
cam 82, lowering the rear portion of the restraining lever 128.
As a result, the upper arm 12 biased by the hold spring 89 1s
lowered as shown 1n FIG. 41 to hold the selected CD as
described above.

The center of rotation of the hold means 14 1s accurately
positioned on the bottom plate 1e by arranging the support 92
provided on the bottom plate 1¢ through the hollow shaft 86
as the center of rotation of the hold means 14, and the posi-
tioning pin 119 1s pressed against the pickup lifting/lowering
stage 10 by the toggle spring 120 for holding, obtaining
accurate positioning of the turntable 97 and the chuck plate 99
on the circumierential locus. Moreover, the guide supports 23
for guiding the tray 2 for holding the CD 171 thereon are also
provided on the bottom plate 1e¢ in the same way as the
support 92, obtaining accurate positioning of the CD 171 on
the bottom plate 1e. Theretfore, the centers of CD to be repro-
duced, the turntable 97, and the chuck plate 99 coincide with
cach other, resulting in sure hold of the CD 171.

When the outer slider 140 1s moved forward to have the pin
22b 1n a position I as the fifth step as shown 1n FIG. 23B, the
pin 2k of the selected tray 2 1s lowered to the lower engage-
ment 82m as shown 1in FIG. 28 A. Thus, as soon as the selected
tray 2 that has contacted the selected CD 171 1s lowered as
shown 1n FIG. 33 to separate therefrom, the receiver 2q of the
plate spring 2m that has retained the selected CD 171 as
shown 1n FIG. 34 1s pushed upward by the lower face of the
upper engagement 821 1n the rear portion of the separating
cam 82 to release the selected CD 171. At that time, the trays
2 below the selected tray 2 are retained by the lower face 82h
of the separating cam 82, and the trays 2 above the selected
tray 2 are biased downward by the coil spring 24, preventing
the trays 2 from vibrating under the influence of a vibrating
vehicle.

After holding the selected CD by the hold means 14 as
described above, CD 1s reproduced with the hold means 14
held 1n the position A as shown 1n FIG. 38. With rotation of the
spindle motor 96, CD 1s rotated through the turntable 97.
Then, the scanning motor 165 of the pickup unit 16 1s rotated,
which 1s transmitted to the threaded shaft 164 to move the
optical pickup 165 from the inside to the outside 1n the radial

direction of CD, carrying out CD reproduction.
After CD reproduction, the threaded shait 164 is reversed

to return the optical pickup 162 to the mitial position. Then,
rotation of the scanning motor 1635 1s stopped, and also rota-
tion of the spindle motor 96 1s stopped. Subsequently, through
reverse steps, the outer slider 140 1s moved backward, and
also the separating cam 82 1s moved backward. When the pin
127a 1s returned from the position H to the position G as
shown 1n FIG. 40A, the pin 127a of the restraiming lever 127
that has been positioned as shown 1n FIG. 40B 1s disengaged
from the escape of the separating cam 82 as shown 1n FIG.
40A to move downward, lowering the rear portion of the
restraining lever 127. As a result, the guide pin 12a protruding
outward from the hold means 14 i1s pushed upward along the
vertical part 125b of the guide slot 125 to put the hold means
14 1n the rotatable state. Subsequently, a sensor, not shown,
senses upward movement of the guide pin 12a to rotate the
transier motor 46 in the direction opposite to the above direc-
tion, obtaining backward rotation of the hold means 14. When
the positioning pin 119 that has been 1n the position b as
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shown 1n FIG. 17B goes beyond the position ¢ as a point of
inflexion, a basing force of the toggle spring 120 operates 1n
the opposite direction to rotate the positioning pin 119 to the
position b as shown 1n FIG. 17A, returning the hold means 14
to the position B or standby position. A limit switch, not
shown, detects rotation of the hold means 14 to stop rotation
of the transfer motor 46. The hold means 14 are biased back-
ward by the toggle spring 120 even 1n the standby position B,
failing to be influenced from the wvibrating vehicle. Then,
when the outer slider 140 1s moved backward to return the pin
22b to the standby position D as shown in FIG. 23B, the
separating cam 82 1s also moved backward to lower all of the
first to third trays 2, returning the trays 2 to the state as shown
in FIG. 29 where the six trays are not separated.

When reproducing other CD than the second CD, the inner
slider 139 1s moved forward or backward 1n the state as shown
in FIG. 23A to relatively move the pin 22b to any of the
positions 1 and 3-6 assigned to the inner slider 139. Then, the
outer slider 140 1s shid to successively align the positions D-1
on the outer slider 140 to the pin 22b, obtaining repetition of
the same operation as described above.

The 1llustrative embodiment 1s shown with regard to appli-
cation of the disc recording and/or reproducing device to a
disc player for reproducing sound. Alternatively, the disc
recording and/or reproducing device may be applied to sound
recording or recording/reproducing devices or image record-
ing and/or reproducing devices. Moreover, the illustrative
embodiment 1s shown with the trays placed vertically, option-
ally, with the trays placed horizontally. Furthermore, the disc
has a s1ze of 12 cm 1n the embodiment, optionally, it may have
other size such as 8 cm.

Moreover, in the i1llustrative embodiment, the disc support
plate 1s 1n the form of a tray, which 1s not limitative, however.
The disc support plate may include a member for temporarily
supporting passage of a disc between loading from the disc
loading/unloading opening of the recording and/or reproduc-
ing device and placing on the tray.

The disc support plate according to the present mnvention,
and the disc changer mechanism and the disc recording and/
or reproducing device including such disc support plate pro-
duce the following effects:

1) The disc support plate of the present invention includes
a resin portion formed by printing, allowing formation of a
thinner resin portion of desired shape in a desired position
compared with formation of the resin portion formed by
coating;

2) The disc support plate of the present invention includes
a substrate formed out of a metal plate with excellent
mechanical strength, allowing a thinner disc support plate
together with possible formation of a thinner resin portion by
printing;

3) The disc support plate of the present invention imcludes
a resin portion placed on a roughly whole surface of a sub-
strate, obtaining a roughly whole surface of a disc supported
by the resin portion;

4) The disc support plate of the present invention allows
casy introduction of the disc onto the substrate by a first resin
part placed along an edge on the disc loading side;

5) The disc support plate of the present invention includes
a first resin part placed along an edge on the disc loading side,
a second resin part placed along an edge on the disc unloading
side, and a third resin part placed in the center between the
first and second resin parts, wherein at least one of which can
support part of a disc with other portions being 1n non-contact
with the substrate;

6) The disc support plate of the present invention 1s con-
structed so that one of the first, second, and third resin parts 1s
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formed discontinuously, allowing a reduction in friction or
contact resistance between that part and the disc;

7) The disc support plate of the present invention i1s con-
structed so that the third resin part formed 1n the center of the
substrate allows smooth movement of the disc on the sub-
strate;

8) The disc support plate of the present invention 1s con-
structed so that the third resin part arranged symmetrically on
the substrate allows balanced support of the disc on the sub-
strate;

9) The disc support plate of the present invention 1s con-
structed so that the thickness of the resin portion 1s 0.1-0.2
mm, obtaining easy printing of the resin portion and excellent
follow-ability for some deformation of the substrate;

10) The disc support plate of the present invention 1s con-
structed so that the resin portions are arranged on both faces
of the substrate, allowing protection of both the disc on the
side of the upper face and the disc on the side of the lower
face; and

11) The disc recording and/or reproducing device of the
present invention mcludes a disc support plate having a resin
portion placed on the substrate by printing, obtaining a thin-
ner disc compartment, allowing a reduction 1n thickness and
s1ze of the whole device.

Having described the present invention with regard to the
preferred embodiment, 1t 1s understood that the present inven-
tion 1s not limited thereto, and various changes and modifi-
cations can be made without departing from the scope of the
present invention.

The entire teachings of Japanese Patent Application No.
2000-042836 are incorporated hereby by reference.

What 1s Claimed 1s:

1. A disc support plate for a recording and/or reproducing
medium, comprising:

a substrate having a first tapered edge portion and a second
edge portion, said substrate configured to allow a disc to
be loaded onto the disc support plate from the first
tapered edge portion to the second edge portion along a
disc loading direction; and

a resin portion [provide] provided only on the first tapered
edge portion, the second edge portion and a line-shaped
portion provided between the first tapered edge portion
and the second edge portion.

2. The disc support plate as claimed in claim 1, wherein

said substrate comprises a metal plate.

3. The disc support plate as claimed in claim 1, wherein
said resin portion 1s provided on the first tapered edge portion,
the second edge portion and the line-shaped portion without
discontinuity.

4. The disc support plate as claimed in claim 1, wherein at
least one of the resin portion provided on the first tapered edge
portion, the resin portion provided on the second edge por-
tion, and the resin portion provided on the line-shaped portion
has discontinuity.

5. The disc support plate as claimed 1n claim 1, wherein
said substrate is approximately [03] 0.3 mm in thickness, and
[5] said resin portion is approximately 0.1-0.2mm in thick-
ness.

6. The disc support plate as claimed 1n claim 1, wherein
said resin portion 1s formed on both faces of said substrate.

7. The disc support plate as claimed 1n claim 1, wherein the
line-shaped portion connects the first tapered edge [10] por-
tion and the second edge portion.

8. The disc support plate as claimed 1n claim 1, wherein the
line-shaped portion does not connect the first tapered edge
portion and the second edge portion.



US RE42,482 E

21

9. The disc support plate as claimed 1n claim 1, wherein 1s
the line-shaped portion extends along a center line of the
substrate which 1s substantially parallel to the disc loading
direction,

10. The disc support plate as claimed 1n claim 1, wherein
the line-shaped portion 1ncludes first and second line-shaped
[20] portion which are provided substantially symmetrically
with respect to a center line of the substrate which 1s substan-
tially parallel to the disc loading direction.

11. A device for recording and/or reproducing a disc, com-
prising:

a casing defining an external shape of the device; a disc
support plate disposed 1n said casing, said disc support
plate comprising:

a substrate having a first tapered edge portion and a second
edge portion, said substrate configured to allow a disc to
be loaded onto the disc support plate from the first
tapered edge portion to the second edge portion along a
disc loading direction; and

a resin portion provided only on the first tapered edge
portion, the second edge portion and a line-shaded por-
tion provided between the first tapered edge portion and
the second edge portion;

a disc compartment arranged in said casing to recerve the
disc on said disc support plate;

means for loading and unloading the disc from said disc
compartment;

means arranged 1n said casing for reproducing the disc 1n
said disc compartment; and

means for operating at least one of said disc compartment
and said reproducing means.

12. A changer mechanism for discs, comprising;

a plurality of disc support plates, each comprising:

a substrate having a first tapered edge portion and a second
edge portion, said substrate configured to allow a disc to
be loaded onto the disc support plate from the first
tapered edge portion to the second edge portion along a
disc loading direction; and

a resin portion provided only on the first tapered edge
portion, the second edge portion and a line-shaped por-
tion provided between the first tapered edge portion and
the second edge portion;

a disc compartment provided with said plurality of disc
support plates, said disc compartment recerving the
discs on said plurality of disc support plates;

means for loading and unloading the discs from said disc
compartment; and

means for selecting one of the discs recetved 1n said disc
compartment.

13. A device for recording and/or reproducing a disc, com-

prising:

a casing defining an external shape of the device;

a disc support plate disposed 1n said casing, said disc sup-
port plate comprising:

a substrate having a first tapered edge portion and a
second edge portion, said substrate configured to
allow a disc to be loaded onto the disc support plate
from the first tapered edge portion to the second edge
portion along a disc loading direction; and

a resin portion provided only on the first tapered edge
portion, the second edge portion and a line-shaped
portion provided between the first tapered edge por-
tion and the second edge portion;

a disc compartment arranged 1n said casing to recerve the
disc on said disc support plate;

a loader configured to load and unload the disc from said
disc compartment;
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a reproducer arranged 1n said casing and configured to
reproduce the disc 1n said disc compartment; and

an operation unit configured to operate at least one of
said disc compartment and said reproducer.

14. A changer mechanism for discs, comprising: a plurality
of disc support plates, each comprising:

a substrate having a first tapered edge portion and a second
edge portion, said substrate configured to allow a disc to
be loaded onto the disc support plate from the first
tapered edge portion to the second edge portion along a
disc loading direction; and

a resin portion provided only on the first tapered edge
portion, the second edge portion and a line-shaped por-
tion provided between the first tapered edge portion and
the second edge portion;

a disc compartment provided with said plurality of disc
support plates, said disc compartment receiwving the
discs on said plurality of disc support plates; a loader
configured to load and unload the discs from said disc
compartment; and a selector configured to select one of
the discs recerved 1n said disc compartment.

15. A disc changer, comprising:

a plurality of travs, each tray of the plurality of trays
configured to support a disc in a predetermined position,
the disc received from an insertion slot of the disc
changer to the predetermined position, a vesin portion
being placed on each tray by printing;

a separating mechanism configured to separate a tray of
the plurality of trays having a selected disc, from others
of the plurality of trays, the separation from the others of
the plurality of trays defined by a first side space and a
second side space;

a moving mechanism configured to position a chuck plate
in the first side space, and, position a turn table and
reproducing unit in the second side space,

wherein, said reproducing unit accesses the selected disc
located between the chuck plate and the turn table for
reproduction of content thereon, the selected disc being
accessed at the predetermined position in a planar
direction.

16. The disc changer according to claim 15, wherein the
selected disc is located between the chuck plate and the turn
table upon operation of the separating mechanism.

17. The disc changer according to claim 15, further com-

prising:

an eject mechanism configured to urge a peripheral edge of
the selected disc from a corresponding tray of the plu-
rality of trays accorvding to the operation of the separat-
ing mechanism.

18. The disc changer according to claim 15, wherein the
moving mechanism positions a holding unit, the holding unit
including the chuck plate, the turn table and reproducing unit.

19. The disc changer according to claim 18, further com-

prising:

a guide member configured to accurately position the plu-
rality of trays within the disc changer; and

a shaft configured to provide a turning axis for the moving
mechanism,

wherein the guide member and shaft extend in a parallel
divection from a base plate of the holding unit.

20. The disc changer accorvding to claim 18, further com-

prising:

a toggle mechanism responsive to the moving mechanism
for biasing the holding unit, the holding unit being
biased at a rest position when a setting of the toggle
mechanism is a first setting, the vest position maintain-
ing the holding unit apart from said plurality of trays in
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a planar divection of the disc changer, and, the holding
unit being biased at an access position when a setting of
the toggle mechanism is a second setting, the access
position maintaining the holding unit among the plural-
ity of trays for accessing the selected disc.

21. The disc changer according to claim 15, further com-

prising:

a first roller configured to rotate about an axis to transport
the disc in a planar divection from the insertion slot to
the plurality of trays, and

a pair of second rollers configured to rotate about an axis
perpendicular to the planar dirvection to urge the disc
positioned by the first voller to the predetermined posi-
lion.

22. A recording/veproducing apparatus for writing/access-
ing content of a selected disc medium of a plurality of disc
mediums, comprising:

a plurality of trays, each trav of the plurality of travs
configured to support a disc medium in a predetermined
position, the disc medium received from an insertion slot
of the recording/reproducing apparatus to the predeter-
mined position, a resin portion being placed on each
tray by printing;

a separating mechanism configured to separate a tray of
the plurality of travs having the selected disc medium,
others of from the plurality of travs, the separation from
the others of the plurality of trays defined by a first side
space and a second side space;

a moving mechanism configured to position a chuck plate
in the first side space, and, position a turn table and
reproducing unit in the second side space,

wherein, said reproducing unit accesses the selected disc
medium located between the chuck plate and the turn
table for reproduction of content thereon, the disc
medium being accessed at the predetermined position in
a planar direction to write/access content to/from the
selected optical disc medium.

23. The recording/veproducing apparatus according to
claim 22, wherein the selected disc medium is located
between the chuck plate and the turn table upon operation of
the separating mechanism.
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24. The recording/veproducing apparatus according to
claim 22, further comprising:

an eject mechanism configured to urge a peripheral edge of
the selected disc medium from a corresponding tray of
the plurality of trayvs according to the operation of the
separating mechanism.

25. The recording/reproducing apparatus accovding to
claim 22, wherein the moving mechanism positions a holding
unit, the holding unit including the chuck plate, the turn table
and reproducing unit.

26. The recording/reproducing apparatus accovding to
claim 25, further comprising:

a guide member configured to accurately position the plu-
rality of trays within the recording/reproducing appara-
tus; and

a shaft configured to provide a turning axis for the moving
mechanism,

wherein the guide member and shaft extend in a parallel
divection from a base plate of the holding unit.

27. The recovding/reproducing apparatus accovding to

claim 25, further comprising:

a toggle mechanism to the moving mechanism for biasing
the holding unit, the holding unit being biased at a vest
position when a setting of the toggle mechanism is a fivst
setting, the vest position maintaining the holding unit
apart from said plurality of travs in a planar divection of
the recording/reproducing apparatus, and, the holding
unit being biased at an access position when the toggle
mechanism is a second setting, the access position main-
taining the holding unit among the plurality of trays for
accessing the selected disc.

28. The recording/reproducing apparatus accovding to

claim 22, further comprising:

a first voller configured to rotate about an axis to transport
the selected disc medium in a planar divection from the
insertion slot to the plurality of trays; and

a pair of second rollers configured to votate about an axis
perpendicular to the planar divection to urge the
selected disc medium positioned by the first voller to the
predetermined position.
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