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(57) ABSTRACT

In an on-vehicle disc player having a disc elevator (22) for
making a plurality of trays (2) each having a CD placed on 1t
stacked one over another 1n the vertical direction move 1n the
stacking direction, there 1s provided plate springs (2¢) for
pressing an mserted CD at both sides of the tray (2). Further,
there 1s provided separating cams (82) for forming spaces at
both side of the tray (2) having a CD to be reproduced, by the
movement 1n the fore-and-aft direction. Holding means for
holding and rotating the CD are inserted to the spaces formed
by the separating cams (82) to hold the CD. Thereafter, by
pushing down the plate springs (2¢) which has pushed and
caught the CD 1n the tray (2) by means of peripheral portions
(82x) of lower faces of upper stage entering portions (827) of
the separating cams (82), the CD 1s released and the tray (2) 1s
pushed down to be separated from the CD. This enables the
reproduction at the same position as the supporting position,
and thereby i1t becomes possible to make the apparatus small
1n size.
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RECORDING AND/OR REPRODUCING
DEVICE FOR DISKS

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.

Morve than one reissue application has been filed for the
reissue of U.S. Pat. No. 6,724,713. The reissue applications

are application Ser. No. 11/407,396 (Pavent reissue applica-

tion), filed Apr. 20, 2006, now issued as RE42,041 on Jan. 18,
2011, and application Ser. No. 11/954,087 (present continu-

ation reissue application).

TECHNICAL FIELD

The present mvention relates to a disc recording and/or
reproducing apparatus for storing in 1t and recording and/or
reproducing a plurality of discs.

BACKGROUND ART

As a disc recording and/or reproducing apparatus equipped
on a vehicle for the purpose of playing a sound, there 1s a disc
player. Such a disc player employs a method of storing a
plurality of discs, for example, compact discs (heremafter
referred to as CDs) 1n a magazine and replacing a plurality of
CDs 1n one magazine together at a time. Since it 1s made
large-sized due to this arrangement, its main body portion 1s
stored 1n a trunk, while only portions necessary for operation
are installed 1n a passenger compartment. However, since
CDs cannot be replaced when a vehicle 1s traveling, it 1s
necessary to stop the vehicle and open the trunk for the
replacement, and this 1s troublesome.

In response to this, an on-vehicle disc player to be putin a
vehicle compartment has been developed in recent years. An
on-vehicle disc player 1s demanded to store a plurality of CDs
in 1t and 1s put 1n a specified space of the dashboard 1n a
vehicle passenger compartment. Therefore, 1t has been an
important problem to make an on-vehicle disc player small-
s1zed.

Such an on-vehicle disc player forms a disc storing portion
by stacking one over another, for example, six trays (disc
carrying means) each carrying a CD on 1t in an enclosure
(case) being nearly in the shape of a rectangular parallelepi-
ped having a fixed size called size 1 DIN or the like for
example, and makes it possible to individually msert and eject
the s1x CDs and makes it possible to select and reproduce one
out of the s1x CDs.

However, since the on-vehicle disc player must store in it a
plurality of CDs and contain components related to control of
the respective mechanisms for performing many operations
such as insertion, ejection, reproducing (recording) and the
like of a CD, 1t has been diflicult to make the whole apparatus
small-s1zed.

Conventionally, an 1nsertion position and a reproducing
position for a CD have been offset with each other in the plane
direction of the CD as shown 1n FIG. 36. That 1s to say, when
a CD 1s mserted in the conventional apparatus, the CD 1s
caught by a pair of fins 300 fixed to a tray (omitting to show
in Figure) for the CD. When the apparatus reproduces the CD,
the CD has been moved from the caught position and a clear-
ance 400 has been formed from the fins 300 to the CD 1n the

plane direction.
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Therefore, there has been a problem that the apparatus
becomes large by a dimension D for the clearance 400.

DISCLOSURE OF THE INVENTION

It 1s an object of the present invention to provide a disc
recording and/or reproducing apparatus simplified 1n compo-
sition and made small 1n size.

A disc recording and/or reproducing apparatus of the
present invention 1s characterized by a disc recording and/or
reproducing apparatus comprising: a catching means for
catching a disc, the catching means being provided 1n a disc
mounting means for mounting the disc; a releasing means for
releasing a caught condition of the disc caught by the catching
means after setting the disc to a turntable while keeping a
direction of the disc surface; and a separating means for
separating the disc from the disc mounting means 1n a con-
dition that the disc 1s set on the turntable.

A disc recording and/or reproducing apparatus of the
present invention 1s characterized by a disc recording and/or
reproducing apparatus comprising: a catching means for
catching a disc, the catching means being provided 1n a disc
mounting means for mounting the disc; a releasing means for
releasing a caught condition of the disc caught by the catching
means after setting the disc to a turntable while keeping a

direction of the disc surface; and a separating means for
separating the disc from the disc mounting means 1n a con-
dition that the disc 1s set on the turntable; wherein the catching
means comprises a plate spring which pushes a face of a
circumierential portion of the disc.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of the appearance of a disc
player showing an embodiment of a disc recording and/or
reproducing apparatus according to the present invention;

FIG. 2 1s an exploded perspective view of the disc player;

FIG. 3 shows an embodiment of the present invention, and
figure (a) thereof 1s an exploded perspective view of a disc
storing portion of the disc player, and figure (b) thereot 1s a
partially cutaway perspective view of a main part of trays;

FIG. 4 shows the disc storing portion of the disc player, and
figure (a) thereof 1s a plan view of 1t and figure (b) thereof 1s
a front view:

FIG. 5 1s a perspective view of the mnside of the forward
portion of the case seen from the back side;

FIG. 6 1s an exploded perspective view of a transier means,
a turning force supplying means and the like;

FIG. 7 1s a perspective view of a reproducing means;

FIG. 8 1s a sectional view of amain part of a holding means;

FIG. 9 1s a plan view of a pickup unat;

FIG. 10 shows a positioning means, and figure (a) thereof
1s a back view in case that the holding means 1s positioned at
the standby position and figure (b) thereof 1s a back view 1n
case that the holding means 1s positioned at the reproducing
position;

FIG. 11 shows an operation means, and figure (a) thereof 1s
a front view of a pickup elevator and a disc elevator, and figure
(b) thereof 1s a front view of an inner slider, and figure (c)
thereof 1s a front view of an outer slider;

FIG. 12 1s an operation explaining diagram of the operation
means, showing a mode changeover position 1n the insertion/
ejection mode for inserting or ejecting a CD;

FIG. 13 shows a case of inserting or ejecting the second CD
from the top, and figure (a) thereot 1s an operation explaining
diagram of the operation means in the waiting state where the
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second CD 1s selected, and figure (b) thereot 1s an operation
explaining diagram of the operation means 1n a state where a
shutter 1s open;

FI1G. 14 1s an operation explaining diagram of the operation
means 1n a state where pushing-out levers are turned in case of
¢jecting the second CD from the top:;

FIG. 15 shows the reproducing mode for reproducing a
CD, and figure (a) thereot 1s an operation explaining diagram
of the operation means in case of reproducing the sixth CD
from the top, and figure (b) thereof 1s an operation explaining
diagram of the operation means in case of reproducing the
first CD from the top;

FIG. 16 shows a case of reproducing the second CD from
the top, and figure (a) thereof 1s an operation explaining,
diagram of the operation means when the pin 1s at position D
in the waiting state and figure (b) thereof 1s an operation
explaining diagram of the operation means when the pin 1s at
position I in the reproducing state;

FI1G. 17 shows the disc player at the time of iserting a CD,
and figure (a) thereol 1s a plan view of 1t and figure (b) thereof
1s a front view;

FIG. 18 1s a sectional side view of the disc player at the time
of mnserting a CD;

FI1G. 19 shows a pushing-out means at the time of ejecting,
a CD, and figure (a) thereot 1s a plan view of 1t and figure (b)
thereof 1s a front view;

FI1G. 20 1s a sectional side view of the pushing-out means at
the time of ¢jecting a CD;

FI1G. 21 shows operation of a separating cam, and figure (a)
thereol 1s an operation explaining diagram showing the rela-
tion to movement of trays, and figure (b) thereof 1s an opera-
tion explaining diagram showing the relation to a pin;

FI1G. 22 1s a side view showing a state before the separating
cam separates the trays;

FI1G. 23 1s a side view showing a state where the trays are
separated into two by the separating cam;

FI1G. 24 1s a side view showing a state where the trays are
separated into three by the separating cam;

FIG. 25 1s a side view showing a state where the trays are
separated into three and thereafter only a selected tray
descends and a selected CD mounts a turntable and 1s held by
a catching means;

FIG. 26 15 a side view showing a state where the selected
CD 1s held by the catching means and thereafter only the
selected tray descends again and leaves the selected CD;

FI1G. 27 1s an explanatory diagram showing a state where a
plate spring of the selected tray rises and the selected CD 1s
released at the time of reproducing;

FI1G. 28 shows a turming force supplying means, and figure
(a) thereof1s an operation explaining diagram showing a state
where a turning force 1s not supplied, and figure (b) thereof 1s
an operation explaining diagram showing a state where a
turning force 1s supplied;

FIG. 29 1s an operation explaining diagram showing a state
where a turning force 1s supplied to the catching means;

FIG. 30 1s an operation explaining diagram showing a state
where the holding means occupies the standby position;

FI1G. 31 1s an operation explaining diagram showing a state
where the holding means occupies the reproducing position;

FIG. 32 shows a state of a regulation means when the
holding means occupies the standby position, and figure (a) 1s
an operation explaiming diagram of it and figure (b) 1s a main
part explaining diagram;

FIG. 33 shows the regulation means when the holding
means occupies the reproducing position, and figure (a)
thereol 1s an operation explaining diagram showing a state of
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4

hindering the holding, and figure (b) thereof 1s an operation
explaining diagram showing a state of canceling the hin-

drance;

FIG. 34 15 an operation explaining diagram showing a state
where the holding means holds a CD due to cancellation of
the hindrance by the regulation means;

FIG. 35 1s an explanatory diagram showing a state that a
releasing means and a separating means according to the
present invention releases a CD and separates the CD from the
tray at the same position as the CD catching position; and

FIG. 36 15 an explanatory diagram showing problems of a
conventional recording/reproducing apparatus.

BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

An embodiment of a disc recording and/or reproducing
apparatus according to the present invention i1s described with
reference to the drawings 1n the following.

This embodiment 1s a disc player for reproducing a sound
which the present invention 1s applied to.

(A) Whole Composition of a Disc Player

As shown 1 FIGS. 1 to 11, in a broad way a disc player
comprises a case 1 for forming 1ts appearance, a disc storing
portion 3 disposed at the front part in the case 1 and consisting
of a plurality of trays 2 (disc carrying means) each of which
carries a CD, a transfer means 5 provided at an insertion/
ejection opeming 4 of the front face plate 1a of the case 1 and
inserting or ejecting a CD 1nto or from the disc storing portion
3, an opening/closing means 6 provided at the front side of the
transier means 5 and opening or closing the insertion/ejection
opening 4 of the front face plate 1a, a reproducing means 7
provided at the back part 1n the case 1 and selecting and
reproducing one out of CDs 1n the disc storing portion 3, a
pushing-out means 8 being provided at the right and lett sides
ol the back of the disc storing portion 3 and pushing outa CD
to be gjected toward the transfer means 3, and an operation
means 9 provided mainly outside the right and left side plates
1b and 1c of the case 1 and operating the disc storing means
3, the reproducing means 7 and the like.

The reproducing means 7 comprises a space forming
means 11 disposed at both sides of a pickup elevator 10 rising
and lowering for forming space over and under a CD to be
reproduced out of a plurality of CDs 1n the disc storing portion
3, a holding means 14 (driving portion) which comprises an
upper arm 12 and a lower arm 13 rotatably provided on the
pickup elevator 10 and enters the space and holds a selected
CD, a CD driving means 15 (driving portion) being attached
to the lower arm 13 and rotationally driving a CD held, a
pickup unit 16 being provided on the lower arm 13 and
reading information from a rotating CD), a turning force sup-
plying means 17 for transferring a driving force of the transter
means 3 to the holding means 14 to turn a CD only 1n the
reproducing mode out of the 1nsertion/ejection mode being a
state for mnserting/ejecting a CD and the reproducing mode
being a state for reproducing a CD, and a regulation means 18
for setting the time when the holding means 14 holds a CD.
(B) Case

First, the case 1 1s described. The case 1 comprises a front
face plate 1a, side plates 1b and 1c, a ceiling plate 1d and a
bottom plate 1¢, and 1ts back 1s opened. And the side plates 1b,
1¢ and the bottom plate 1¢ are formed 1nto one body.

(C) Disc Storing Portion

As shown 1n FI1G. 3(a), 1n this embodiment, the disc storing
portion 3 comprises six trays 2 each being a disc carrying
means and a disc elevator 22 carrying the six trays 2, and at the
front part of the case 1, four guide poles 23 along the vertical
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direction as a supporting means are supported by joining both
their ends to the bottom plate 1¢ and the ceiling plate 1d.

As shown 1n FIG. 4, each tray 2 1s formed by adhering a
resin member 2b to the upper face of each of both side parts of
a thin aluminum plate 2a. A pair of pins 2¢ and 2d projecting
sidewards are formed at a middle part and the backward part
of each resin member 2b, and the pins being at the middle part
are longer and the pins being at the backward part are shorter.
The height of the resin member 2b 1s set nearly at the same as
the thickness of a CD, and the front part of a plate spring 2¢
(catching means for catching a disc) for catching a CD located
between the resin member 2b and the aluminum plate 2a 1s
fixed on the upper face of the resin member 2b.

A pressing portion 21 for pressing a CD 1s formed on the
inside of the backward part of the plate spring 2e, while a
receiving portion 2¢g to be pressed down by the lower face of
a separating cam 82 described later and a recerving portion 2h
to receive an upward force by the lower face of an upper stage
entering portion 827 described later are formed on the outside
of the back part of the plate spring 2e. Guide holes 21 for
having the guide poles 23 inserted through into them are
formed so as to pass through the resin member 2b and the
aluminum plate 2a respectively at the front part and the back
part of the resin member 2b.

A shock absorbing member unshown 1s adhered along a
circular arc to parts of both faces of the aluminum plate 2a
which the vicinity of the outer circumferential face of a CD 1s
brought 1nto contact with. At both ends of the resin member
2b on the top tray 2, as shown 1n FIG. 3(a), cylindrical spring
receivers 21 each recerving a coil spring 24 as an energizing,
means provided between the ceiling plate 1d and the top tray
2 are formed 1nto one body with the resin member 2b, and as
shown i FIG. 3(b), the bottom of the spring receiver 2j
projects slightly inside to form a receiving part 2k and this
receiving part 2k receives the lower end of the coil spring 24.
This 1s provided 1n order to prevent a load necessary for
compressing the spring from becoming too large even 1f the
length of compression 1s made large by using a long spring as
the spring.

On the other hand, the disc elevator 22 1s formed 1n a shape
in which the right and left end parts of 1t are bent upward.
Guide holes 22a for having the guide poles 23 inserted
through into them are formed in the horizontal part of itand a
pair of pins 22b projecting horizontally for lifting and lower-
ing the disc elevator 22 are fixed on the outside of each of the
right and left vertical parts. The pair of pins 22b are mserted
through 1nto two vertical slits 25 formed 1n each of the side
plates 1b and 1c of the case 1 to project outside the case 1.

The disc elevator 22 and six trays 2 are supported so as to
be freely lifted and lowered by 1nserting the guide poles 23
through into these guide holes 22a and 21. And the upper and
lower ends of four spring guides 26 are fixed respectively on
the ceiling plate 1d and the bottom plate 1¢ of the case 1, and
the spring guides 26 are respectively inserted through into the
spring receivers 21. And the lower end of a coil spring 24 as an
energizing means provided so as to surround the spring guide
26 1s 1n contact with the receiving part of the lower end of the
spring receiver 241.

(D) Transier Means

As shown 1n FI1G. 2, the transfer means 5 1s provided on the
front face plate 1a of the case 1. The front face plate 1a has the
insertion/ejection opening 4 formed 1n 1t. A driving shaft 30
and a driven shatt 31 are rotatably supported at the imnsertion/
ejection opening 4. Both ends of the driving shaft 30 are
rotatably attached to the front face plate 1a. Both ends of the
driven shait 31 are inserted into slots 32 formed long in the
vertical direction in the sides of the front face plate 1a.
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In order to support the middle parts of the driving shatt 30
and the driven shaft 31, as shown 1n FIG. 5, a small-diameter
portion 1 a middle part of the driving shaft 30 1s rotatably
fitted 1into a groove 33a 1n the back part of a resin bearing 33
restricted 1n downward movement, while a small-diameter
portion 1 a middle part of the driven shaft 31 1s rotatably
fitted 1nto a groove 34a 1n the back part of a resin bearing 34
capable of freely moving up and down through a pair of guide
projections and a pair of grooves being unshown.

A pair of rollers 35 made of resin are attached to the driven
shaft 31 and a pair of rollers 36 made of rubber are attached to
the driving shait 30, and both of them are restricted by
unshown stop rings in shiding 1n the axial directions. A cir-
cumierential groove 1s formed 1n each end of the driven shaft
31 and both ends of a spring 38 for pressing the driven shaft
31 toward the driving shait 30 are engaged with the circum-
ferential groove and a spring engaging pin 37 fixed on each
side of the front face plate 1a.

Means for driving the driving shaft 30 i1s described. As
shown 1 FIG. 6, a gear 39 1s fixed on the rnight end of the
driving shait 30, and a gear 40, a gear 41, and gears 42 and 43
formed 1nto one body are supported so as to freely rotate
inside the right side plate 1c. A worm 44 engaged with the
gear 43 and a gear 45 are rotatably supported as one body on
the bottom plate 1e, and the gear 45 1s engaged with a worm
4’7 fixed on the output shait of a transfer motor 46 mounted on
the bottom plate 1e.

In order to automatically perform an operation of turther
pushing 1n a CD by a few millimeters more after insertion of
the CD by the rollers 35 and 36 has finished, a pushing-in
means 48 1s provided as shown 1n FIGS. 2 and 5. Three pairs
of guide slots 49, 50 and 51 each being 1n the shape of a long
slot are formed along the horizontal direction respectively
above and below the insertion/ejection opening 4 1n the front
face plate 1a.

A pair of slide stands 52 are provided on the right and left
parts ol the back o the front face plate 1a, and three guide pins
53, 54 and 55 fixed on each slide stand 52 are inserted into the
guide slots 49, 50 and 31 so that they cannot be pulled out.

A vertical roller 57 made of resin 1s rotatably supported
through a vertical shaft 56 at the back part of each of the slide
stands 52. In order to push the pair of slide stands 52 toward
cach other, a pushing-in spring 60 1s provided between a
spring engaging portion 38 formed on the front face plate 1a
and a spring engaging portion 59 formed on each slide stand
52.

A CD being at a height position where the vertical roller 57
1s disposed 1s horizontally positioned by the vertical roller 57,
but a CD below or above the vertical roller 57 1s positioned by
positioning rods 61 and 62 stood on the bottom plate 1¢ as
shown 1n FIG. 5 and a pair of unshown positioning rods
attached to the ceiling plate 1d to hang from it (which are
arranged on the extension lines of the positioning rods 61 and
62, and a space which a CD to be inserted or ejected passes
through 1s formed between the positioning rods 61 and 62).
(E) Opening/closing Means

An opening/closing means 6 for opening/closing the inser-
tion/ejection opening 4 of the front face plate 1a 1s described.
As shown 1n FIG. 2, a shutter 64 1s provided so as to freely
move up and down at the front side of the front face plate 1a.
An opening 64a for making a CD pass through 1t 1s formed in
the shutter 64, and when the shutter 64 rises, the middle height
position of the opening 64a occupies the boundary position
between the rollers 35 and 36 to bring an “opened” state, and
when the shutter falls, a “closed” state 1s brought.

That 1s to say, a pair of upper and lower guide pins 63 are
stood at each of the right and left parts of the front face plate
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1a, while a pair of vertically long guide slots 64b are formed
at each of the right and left parts of the shutter 64 and a stop
ring 1s fitted onto the fore end of each guide pin 65 nserted
through 1nto each guide slot 64b.

In order to enable the interval between the pair of slide
stands 352 to become large only when the shutter rises to be
“opened”, the pair of guide pins 34 near the center are made
longer than the other guide pins 53 and 35, and L-shaped
guide slots 64c for mnserting the guide pins 34 into them are
formed in the shutter 64.

In order to make the shutter 64 forcibly rise to be “opened”
when the interval between the pair of vertical rollers 57 1s
expanded and a CD 1s forcibly ejected for some reason, a
guide rail portion 64d 1s formed on the upper face ol this guide

slot 64c.

Next, a link mechanism for opening and closing the shutter
64 1s described. Guide slots 66a being long 1n the right and left
directions are formed 1n the front face and underside of a
lateral (right and left) slide plate 66 being nearly L-shaped 1n
cross section, while guide pins 67 mserted into the guide slots
66a are fixed on the front face plate 1a and the bottom plate 1e.

A cam slot 64e1s formed 1n the lower part at each side of the
shutter 64, while a slide pin 66b 1s fixed on each end part at the
front face of the lateral slide plate 66 and the slide pin 66b 1s
inserted into the cam slot 64e. Spring engaging portions 66¢
and 68 projecting downward as shown 1n FIG. 17(b) are
tormed respectively on the underside of the lateral slide plate
66 and on the underside of the bottom plate 1e, and a return
spring 69 1s engaged between both of them.

A longitudinal slide plate 70 1s provided on the left under-
side of the bottom plate 1e so as to freely slide 1n the longi-
tudinal (forward and backward) directions. That 1s to say, a
pair of guide slots 70a are formed 1n the longitudinal slide
plate 70, while an unshown gib-headed pin inserted 1nto the
guide slot 70a 1s fixed on the bottom plate 1e.

A bent portion of a nearly L-shaped lever 72 1s rotatably
attached to the underside of the bottom plate 1e through a
fixed shatt 73 as shown 1n FIG. 5, and slots 72a and 72a are
tormed at the end parts of the lever 72. And pins 66d and 70b
respectively fixed to the lateral slide plate 66 and the longi-
tudinal slide plate 70 are slidably fitted into the slots 72a and
72a. A pressed portion 70c to be pressed by an outer slider 140
described later 1s formed 1n the longitudinal slide plate 70.
(F) Reproducing Means

A reproducing means 7 1s arranged closely to the back of
the disc storing portion 3 1n order to make the disc player as
small 1n depth as possible. Since a holding means 14 1n the
reproducing means 7 1s mounted on the pickup elevator 10 as
shown 1n FIG. 2, the pickup elevator 10 1s first described.

The pickup elevator 10 1s made by forming a horizontal
plate and vertical plates at both sides of 1t 1nto one body, and
a cut-out portion 10a being 1n the shape of a circular arc 1s
formed to allow a CD to come 1n at the front side of the
horizontal plate. A pair of horizontally projecting pins 77 for
lifting and lowering the pickup elevator 10 are fixed on each
of the vertical plates. The pair of pins 77 are arranged at the
same height and are made shorter than the pair of pins 22b of
the disc elevator 22. These pins 77 are inserted through 1nto a
pair of vertical slits 78 a formed 1n each of the side plates 1b
and 1c of the case 1 to project outside the case 1.

(F-1) Space Forming Means (Releasing Means, Separating
Means)

As shown 1n FIG. 2, as a space forming means 11 for
forming space over and under a selected CD by being inserted
between trays 2 vertically stacked one-over another, separat-
ing cams 82 made of resin are provided so as to freely slide 1in
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the longitudinal directions inside the vertical plates of both
sides of the pickup elevator 10.

That 1s to say, a guide slot 10a 1s formed 1n the forward
upper part of the vertical plate of the pickup elevator 10 and a
gib-headed guide pin 82a inserted into the guide slot 10a 1s
fixed on the separating cam 82, while a guide slot 82b 1s

formed 1n the lower part of the separating cam 82 as shown 1n
FIG. 3 and a gib-headed guide pin 10b of FIG. 2 inserted into
the guide slot 82b 1s fixed at an intermediate position 1n the
longitudinal directions of the vertical plate.

The separating cams functions not only as a space forming,
means 11, but also as a releasing means and a separating
means of the present mnvention, as described later.

The separating cams 82 are mserted toward the tray 2 and
stably carry the tray 2 by pushing up four pins 2¢ and 2d at
both sides of the tray 2 and form space over and under the tray
2 carrying a CD to be reproduced.

The separating cams 82 each are formed 1n such a shape
that two plates different in length 1n the longitudinal direc-
tions, the plates each having a slit formed 1n 1t, are adhered to
cach other, and are composed so as to make the separating
cams 82 slide into both sides of a tray 2 and thereby make the
forward parts move up a pair of longer pins 2¢ and the back-
ward parts move up a pair of shorter pins 2d.

That 1s to say, they are composed as follows. A pair of first
separation control portions 82c1, 82c1 are formed 1n order to
move up a selected tray 2 carrying a selected CD and trays 2
above this selected tray 2, and a pair of second separation
control portions 82c2, 82¢2 for moving up only the trays 2
above the selected tray 2 are formed above the first separation
control portions 82cl.

Third separation control portions 82d, 82d for holding only
the selected tray 2 are formed respectively between the first
separation control portions 82c1 and the second separation
control portions 82¢c2. An upper face 821 for holding the
positions of the pins 2¢ and 2d of the tray 2 over the selected
tray 2 and a lower face 82h as a position control means for
holding the positions of the pins 2¢ and 2d of the tray 2 under
the selected tray 2 and pressing the receiving portion 2g of the
plate spring 2e¢ are formed along the direction of movement of
the separating cam 82.

Since the pins 2¢ and 2d of the selected tray 2 and the tray
2 over the selected tray 2 are pushed up by the advance of the
first and second separation control portions 82c¢1 and 82c2,
they are oniginally set at a fixed value such as 7=45° or the
like, for example. In this case, however, the trays 2 are lifted
as compressing the coil springs 24, and the higher the trays 2
are lifted, the more greatly the coil springs 24 are compressed
and the load applied when pushing up the trays 2 becomes
larger. In other words, the load 1s small at the 1imitial stage of
compressing the coil springs 24. As shown in FIG. 21(a),
therefore, the upper parts of the first and second separation
control portions 82c¢l1 and 82c¢2 take 71=45° for example,
while the lower parts take ?2=60° for example, and the inter-
mediate parts between both of them are formed by arc-shaped
faces 82t.

Next, the third separation control portions 82d, 82d are
described. The third separation control portions 82d, 82d are
composed ol upper stage entering portions 821, 821, interme-
diate stage entering portions 82k, 82k and lower stage enter-
ing portions 82m, 82m (separating means). The upper stage
entering portions 821, 82 are used for forming space over and
under a selected tray 2, the intermediate stage entering por-
tions 82k, 82k are used for lowering the selected tray 2 and a
selected CD and placing the selected CD on a turntable 97 of
a lower arm 13, and the lower stage entering portions 82m,
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82m are used for lowering again only the selected tray 2 and
separating the selected tray 2 from the selected CD.

As mentioned later, there 1s provided a peripheral portion
82x (releasing means) for pushing up the recerving portions
2h of the plate springs 2 of the selected tray 2 according to the
advance of the separating cams 82 under the upper stage

entering portions 82.
(F-2) Holding Means

The holding means 14, which 1s turned toward the space
formed over and under a selected CD by the space forming
means 11 and holds the selected CD, 1s described. The base
end portions of the lower arm 13 and an upper arm 12 are
turnably attached to the left part of the pickup elevator 10.
That 1s to say, they are made as follows.

As shown 1n FIG. 8, the vicinity of the lower end of a
hollow shatt 86 1s fixed on the lower arm 13, and the lower end
of this hollow shait 86 penetrates the pickup elevator 10 so as
to freely turn and has a flat washer 93 and a stop ring 94
attached to 1t for preventing 1t from slipping out. And a sleeve
87 made of a copper alloy penetrates and 1s fixed to the base
end portion of the upper arm 12, and a selected CD 1s held
between the lower arm 13 and the upper arm 12 descending in
parallel with the lower arm 13 by keeping the hollow shait 86
inserted through into the sleeve 87.

The upper end portion of the hollow shait 86 penetrates a
flat washer 88 and has a stop ring attached to 1t and, a holding
spring 89 for pressing downward the upper arm 12 1s provided
between the tlat washer 88 and the sleeve 87.

A sliding pin 90 stood on the lower arm 13 as shown 1n FIG.
7 1s slidably inserted through into a slot 91 formed 1n the
upper arm 12 so that the lower arm 13 and the upper arm 12
are turned around the hollow shait 86 synchronously with
cach other as one body without turning relative to each other.
In order to improve the accuracy of positioning a turntable 97
described later on the lower arm 13 and a CD when the
holding means 14 1s turned, a supporting pole 92 stood on the
bottom plate 1¢ 1s inserted through into the hollow shatt 86 on
the pickup elevator 10.

(F-3) Disc Driving Means

A disc driving means 15 1s provided on the upper face of the
fore end portion of the lower arm 13. That 1s to say, a spindle
motor 96 1s mounted as shown 1n FIG. 7, and a turntable 97 to
be fitted into the central hole of a CD 1s mounted on the output
shaft of the spindle motor 96. On the other hand, one end of a
supporting plate 98 1s fixed to the vicinity of the fore end of
the upper arm 12 as shown in FIG. 34, and the other end
portion has a circular hole formed 1n 1t.

A chuck plate 99 made of resin and having a ndge-shaped
convex portion formed along a circle on the underside of a
disc 1s freely turnably fitted into the hole from above. This
chuck plate 99 1s prevented from slipping out by one end of an
unshown spring plate fixed at the other end of 1t on the
underside of the upper arm 12.

(F-4) Pickup Unit

A pickup unit 16 1s also mounted on the upper face of the
lower arm 13 as shown 1n FIG. 9. The composition of the
pickup unit 16 1s described in the following. An optical pickup
162 15 provided so as to freely move along the direction of
length of the lower arm 13 through a guide rail 161 formed
into one body with the lower arm 13. And a means for making
the optical pickup 162 reciprocate along the guide rail 161 1s
provided.

A screw shait 164 1s turnably supported on the upper face
of the lower arm 13 through a pair of bearing members 163,
and an unshown internal thread portion of the optical pickup
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162 1s screwed onto the screw shait. The output shait of a
scanning motor 165 fixed near the sleeve 87 1s geared to this
screw shait 164.

That 1s to say, a gear 168 having a worm wheel 166 and a
screw gear 167 formed 1nto one body 1s freely turnably sup-
ported, and a worm 169 of the output shait1s engaged with the
worm wheel 166, while a screw gear 170 attached to the screw
shaft 164 1s engaged with the screw gear 167.

(F-5) Turning Force Supplying Means

The composition of a turning force supplying means 17 for
turning the holding means 14 with the driving force of the
transier motor 46 1s described 1n the following. A gear train
103 1s provided 1nside the left side plate 1b of the case 1 as
shown 1 FIG. 6. That 1s, the gear train 103 1s composed of
gears 103a to 103h.

On the other hand, a gear 104 1s also fixed on the left end of
the driving shaft 30. A plate 105 1s provided so as to freely
move 1n the vertical directions 1nside the left side plate 1b.
That1s, a vertically long guide slot 105a 1s formed 1n the upper
part of the plate 105, and a guide pin 106 (see FIG. 28)
inserted through into the guide slot 103a 1s fixed on the left
side plate 1b and a stop ring 1s attached to the guide pin 106.

Spring engaging portions 105b and 107 are respectively
provided on the lower parts of the plate 105 and the bottom
plate 1e ofthe case 1, and a return spring 108 for pulling down
the plate 105 1s provided between both of them.

A relief hole 105c¢, into which a shatt 109 (fixed on the side
plate 1b) of the gear 103h 1s inserted, 1s formed 1n the plate
105, and the base end portion of a lever 110 1s turnably
attached to the shaft 109. A moving shait 111 penetrating the
lever 110 1s fixed on the fore end portion of this lever 110, and
a gear 112 engaged with the gear 103h 1s turnably attached to
the moving shaft 111.

A cam slot 105d 1s formed above the relief hole 105c¢ 1in the
plate 105, and a penetrating end portion of the moving shaft
111 1s inserted through 1nto the cam slot 105d. That 1s, when
the plate 105 1s moved up, the cam slot 105d 1s moved up and
the moving shaft 111 inserted in the cam slot 105d 1s moved
torward and thereby the gear 112 attached to the moving shatt
111 comes to be engaged with a gear 104 of the driving shait
30.

In order to move up this plate 105, a middle portion of a
lever 113 1s turnably supported on the inside of the left side
plate 1b through a pin 114, and one end of the lever 113 1s
turnably coupled to the lower portion of the plate 103 through
apin 115.

The other end of the lever 113 faces the lower part of the
forward guide slot of a pair of guide slots 25 of the left side
plate 1b, the guide slothaving a pin 22b of the disc elevator 22
inserted into 1t. That 1s, when the disc elevator 22 comes to the
lowest position to be 1n a reproducing mode, the pin 22b
presses down the other end of the lever 113 to engage the gear
112 waith the gear 104.

Next, the highest gear 103a of the gear train 103 and the
lower arm 13 of the holding means 14 are geared to each other
as described in the following. As shown 1n FIG. 2, a slide bar
116 composed of a vertical portion being long 1n the longitu-
dinal directions and a horizontal portion being formed into
one body with the vertical portion in the back part of the
vertical portion 1s provided as shown 1n FIG. 2.

A pair of guide slots 116a are formed near both ends of the
vertical portion of the slide bar 116, and as shown 1n FIG. 5,
a pair of guide pins 117 nserted into the pair of guide slots
116a are fixed on the inside of the left side plate 1b and have
stop rings attached to them. In such a way, a rack 116b 1s
tormed on the forward underside of the slide bar 116 capable
of freely sliding 1n the longitudinal directions and 1s engaged
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with the gear 103a, while the upper end of an engaging pin
116c¢ projecting downward 1s fixed to the end portion of the
backward horizontal portion.

This engaging pin 116c 1s slidably fitted into a slot 13a of
a horizontal portion which 1s formed as one body at the base
end portion of the lower arm 13 and extends to the height of
the upper arm 12. This slot 13a 1s formed long along a radial
line which passes the axis of the sleeve 87 and 1s perpendicu-
lar to the sleeve 87.

The disc player has two operation modes including an
insertion/ejection mode for iserting or ejecting a CD into or
from the disc storing portion 3 and a reproducing mode for
reproducing a CD, and the holding means 14 occupies posi-
tion B as shown i FIG. 30 1n the former mode and occupies
position A as shown 1n FIG. 31 1n the latter mode.

The turning operation of the holding means 14 between
position B and position A 1s performed through the turming
force supplying means 17 as described above. Since it 1s
necessary to accurately position a selected CD and the turn-
table 97 on the lower arm 13, however, a positioning means
118 of FIG. 10 1s provided.

The structure of the positioning means 118 1s described in
the following. As shown 1 FIGS. 9 and 10, the upper end of
a positioning pin 119 projecting downward 1s fixed on the
lower arm 13 near the hollow shaft 86. On the other hand, a
circular-arc slot 10c 1s formed 1n a part of the pickup elevator
10 corresponding to a range 1n which the positioning pin 119
moves when the holding means 14 1s turned, and the posi-
tioming pin 119 1s slidably fitted 1nto the circular-arc slot 10c.

A spring engaging portion 10d projecting downward 1s
formed on the pickup elevator 10, and both ends of a toggle
spring 120 are engaged with the spring engaging portion 10d
and the positioning pin 119. Assuming that a position occu-
pied by the positioning pin 119 when the holding means 14
occupies position B or A 1s position b or a, position ¢ being a
middle point between b and a 1s an inflection point at which
the direction ol movement of the positioning pin 119 and the
spring engaging portion 10d 1s arranged at a position corre-
sponding to position C.

(F-6) Regulation Means

The upper arm 12 of the holding means 14 1s pressed
downward by the holding spring 89, and a regulation means
18 for setting the time when the upper arm 1s to be lowered by
the pressing force of this holding spring 89 1s provided as
shown 1n FIG. 7. That 1s to say, this 1s composed as follows.

A cylindrical plate 124 is stood between the holding means
14 and the separating cam 82 on the upper face of the pickup
clevator 10. This cylindrical plate 124 forms a partial cylinder
being a part of a cylinder having the sleeve 87 as its center, and
as shown 1 FIGS. 32 and 33, the cylindrical plate 124 has an
L-shaped guide slot 125 formed 1n 1t, the slot being composed
of a horizontal portion 125a being long 1n the circumierential
direction and a vertical portion 125b long 1n the axial direc-
tion.

On the other hand, a guide pin 12a projecting outside in the
direction of a radius having the sleeve 87 as 1ts center 1s fixed
on the base end portion of the upper arm 12, and the guide pin
12a 1s inserted 1n the guide slot 125.

Due to this, since the guide pin 12a i1s located on the
horizontal portion 125a when the holding means 14 occupies
position B being a standby position and while 1t moves from
position B to a position just on this side of position A in FIG.
7, even il the upper arm 12 1s pressed by a pressing force of the
holding spring 89, 1t 1s not lowered and the holding means 14
1s kept 1n the opened state. On the other hand, since the guide
pin 12a 1s located in the vertical portion 125b when the
holding means 14 comes to position B, the upper arm 12 1s
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lowered by the pressing force of the holding spring 89 and the
guide pin 12a also results in descending to the lower end of the
vertical portion 125b.

In order to make the holding means 14 not immediately
perform a holding operation even when the holding means 14
turns to position A of FIG. 7 and the guide pin 12a turns to the
vertical portion 125b of the guide slot 125 but make the
holding means 14 perform a holding operation at last when 1t
1s given a command, a first regulation means for temporarily
regulating the downward movement of the guide pin 12a and
a second regulation means for removing the regulation and
making the holding means 14 hold a selected CD when after
the regulation the separating cam 82 moves forward and then
the selected CD and the selected tray 2 are lowered and placed
on the turntable 97 are provided. That 1s to say, they are
composed as follows.

As shown 1n FIGS. 7 and 30, a bearing plate 126 1s stood 1n
parallel with the separating cam 82 between the cylindrical
plate 124 and the separating plate 82 on the upper face of the
pickup elevator 10. A middle portion of a restriction lever 127
1s turnably supported on the mside of the bearing plate 126
through a turning shait 129 as shown in FIG. 7, and apin127a
projecting outside 1s fixed on the forward part of the restric-
tion lever 127, and the backward part of the restriction lever
127 1s curved 1nside and faces the vertical portion 1235b of the
guide slot 125.

And a spring 128 for pressing downward the backward part
of the restriction lever 127 1s provided as shown in FIG. 30.
On the other hand, the pin 127a of the forward part of the
restriction lever 127 1s loosely fitted into a cam groove 82r
formed 1n the lower 1nside portion of the separating cam 82 as
shown 1n FI1G. 32. A relief portion 1s formed 1n the upper part
at the back side of this cam groove 82r, and when the sepa-
rating cam 82 moves forward and the pins 2¢ and 2d of the
selected tray 2 enter the intermediate stage entering portions
82k and 82k, a state where the pin 127a can be relieved into
the relief portion of the cam groove 82r 1s brought and the
restriction lever 127 1s turned by the spring 128 and the upper
arm 12 1s lowered by the pressing force of the holding spring
89.

(G) Pushing-out Means

The pushing-out means 8 1s provided at each of the right
and left insides of the case 1. Since these parts of both sides
are nearly the same 1n composition as each other, only one of
them 1s described. As shown in FIGS. 1 and 19, a pushing-out
lever 132 for pushung out a CD by its turning 1s turnably
attached to a fixed shait 133 projecting downward from the
ceiling plate 1d of the case 1. The height of the pushing-out
lever 132 1s set at the same as the height between the rollers 35
and 36.

Both ends of a return spring 134 provided so as to surround
the fixed shait 133 are engaged with a spring engaging portion
132a formed on the pushing-out lever 132 and a spring engag-
ing portion formed on the ceiling plate 1d.

On the other hand, this mechanism 1s composed so that the
pushing-out lever 132 1s turned by a backward movement of
the separating cam 82 being opposite to the action of forming
space by a forward movement of the separating cam 82 as
described up to now. That 1s to say, the composition 1s as
follows.

As shown 1 FIG. 7, a plate 135 1s provided so as to freely
slide forward and backward by a fixed distance outside the
bearing plate 126. In other words, a pair of guide slots 126a
are formed 1n the bearing plate 126, while a guide pin 135a
inserted ito each guide slot 126a i1s fixed on the plate 135.
The front end portion of the plate 133 1s bent inside so as to be
engaged with a pressed portion 132b formed 1nto one body
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with the pushing-out lever 132, and the back end portion of
the plate 135 1s bent outside to project toward the back of the
separating cam 82.

(H) Operation Means

Finally, an operation means 9 1s described. This operation
means 9 lifts and lowers the disc elevator 22 to enable a CD on
a tray 2 on each stage to be inserted and ejected and further
opens the opening/closing means 6 and operates the pushing-
out means 8 in the insertion/ejection mode, and lifts and
lowers the pickup elevator 10 to select a CD to be reproduced,
turther operates the space forming means 11 and operates the
regulation means 18 in a state where the disc elevator 22 1s
kept at the lowest position 1n the reproducing mode.

As shown 1n FIGS. 2 and 11, inner sliders 139 (first control
plates) and outer sliders 140 (second control plates) are pro-
vided outside the left and right side plates 1b and 1c of the
case 1 so as to freely slide forward and backward. Since they
are respectively symmetrical to each other at the left and
reight sides, one side of them 1s described. Guide slots 139a
and 140a are formed in the upper and lower parts of the inner
and outer sliders 139 and 140 respectively, and guide pins 158
and 1359 fixed on the side plate are respectively mserted into
both of the guide slots 139a and 140a, and have stop rings
attached to them.

A pair of stepped slits 141 (position control portion) for
stepping up a pair of pins 77 of the pickup elevator 10 at six
steps, the pins 77 projecting from the vertical slits 78, are
formed 1n the backward part of the mner slider 139. A pair of
stepped slits 142 (position control portion) for stepping up a
pair of pins 22b of the disc elevator 20 at six steps, the pins
22b projecting from the vertical slits 235, are formed 1n the
torward part of the inner slider 139, and bottom slits 143 for
keeping the disc elevator 22 at the lowest position and making,
only the pickup elevator 10 rise and fall 1n the reproducing
mode are formed continuously with and under the stepped
slits 142, respectively.

On the other hand, only slits, into which a pair of pins 22b
being longer pins of the disc elevator 22 are inserted, are
formed in the outer slider 140. That 1s to say, a pair of tet-
ragon-shaped slits 144 used 1n the insertion/ejection mode for
putting the pair of pins 22b into the stepped slits 142 and
moving up and down them, a pair of horizontal line-shaped
slits 145 used 1n the reproducing mode for putting the pins
22b 1nto the bottom slits 143 and keeping them at the lowest
position, and a pair of 45°-inclined changeover slits 146
(mode Changeover portion) for changmg over the positions of
the palr of pins 22b between the palr of stepped slits 142 and
the pair of bottom slits 143 by moving up or down the pins 22b
by means of tapered faces 146a and 146b through sliding the
outer slider 140 1n erther direction are respectively formed
continuously with one another.

Since the reproducing mode slits 143 overlap each other to
be continuous with each other i1 these slits 145 are formed at
the same vertical position, the reproducing mode slits 145, the
insertion/ejection mode slits 144, the bottom slits 143, the
stepped slits 142 and the pins to be inserted into them are
different 1n height {from one another.

The upper back portion of the outer slider 140 1s bent
perpendicularly mside to form a projecting portion 140b. A
reliel cutout portion 139b and a relief slit 147 are formed
respectively 1n the backward parts of the inner slider 139 and
the side plate 1b so that this projecting portion 140b can be
moved together with the outer slider 140.

In order to enable the separating cam 82 to slide together
with the outer slider 140 regardless of the height position of
the separating cam 82 moving up and down together with the
pickup elevator 10, an engaging groove 82s 1s formed along
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the vertical direction in the outside face of the backward part
of the separating cam 82 as shown 1n FIG. 2 and the projecting
portion 140b 1s slidably fitted into the engaging groove 82s.
And an engaging portion 140c 1s formed by bending the front
portion of the left outer slider 140 toward under the bottom
plate 1¢ of the case 1.

This engaging portion 140c¢ presses backward the pressed
portion 70c and opens the shutter 64 against the pressing force
of the return spring 69 when the outer slider 140 slides back-
ward.

Next, a driving mechanism for sliding the right and left
inner sliders 139 and the right and left outer sliders 140 at the
same time synchronously with each other 1s described. As
shown 1n FIGS. 2 and 6, two coupling shatits 148 and 149 are
rotatably supported through two pairs of bearings under the
backward part of the bottom plate 1e of the case 1.

Pimions 150 and 151 are fixed respectively to both ends of
the coupling shatts 148 and 149, and these pinions 150 and
151 are engaged respectively with racks 139¢ and 140d
formed on the lower parts of the backward portions of the
inner sliders 139 and outer sliders 140. Gears 152 and 153 are
fixed respectively on the coupling shaits 148 and 149, and
operation motors 154 and 155 are individually geared to these
gears 152 and 153. That 1s to say, they are composed as
follows.

The operation motors 155 and 154 are mounted at the upper
and lower positions inside the bearing plate 126 arranged at
the right side of the backward portion of the case 1, and the
output shafts of these motors 155 and 154 are respectively
geared to the gears 152 and 153 through two sets of reduction
gear means 156 and 157 provided inside the bearing plate
126. The holding means of the present invention in the above-
mentioned embodiment comprises the plate springs 2¢ and
the pressing portions 21, and the releasing means and the
separating means comprises the separating cams 82.

Next, operation of such a disc player 1s described.

(I) Whole Composition of the Operation

The operation of the disc player 1s composed of three
operations including the isertion of a CD into the disc storing
portion 3, the ejection of a CD from the disc storing portion 3
and the reproducing of a CD which selects and reproduces
one CD out of a plurality of CDs stored 1n the disc storing
portion 3.

(J) Insertion of a CD

In case of mserting a CD 1nto the disc storing portion 3, a
number given to a tray 2 (numbers 1 to 6 are given to the trays
2 1in order of height from the top to the bottom) 1s selected and
an unshown number button, for example, button “2” 1is
pressed and then an unshown insertion button 1s pressed.

The action that the rotation of the output shait of the opera-
tion motor 154 1s transierred to the reduction gear means 156
and the coupling shaft 148 and the pair of mnner sliders 139
slide, and the action that the rotation of the output shatt of the
operation motor 155 1s transferred to the reduction gear
means 157 and the coupling shait 149 and the pair of outer
sliders 140 slide are performed separately from and indepen-
dently of each other.

I1 a button 1s pressed when the pair ol pins 22b enter the pair
of insertion/ejection mode slits 144 of the outer slider 140 and
for example as shown in FIG. 12 the pair of pins 22b are at the
mode changeover position 1n the msertion/ejection mode, the
iner slider 139 moves backward and thereby the pair of pins
22b each rise to the second step from the bottom of the
stepped slit 142 as shown 1n FIG. 13(a), and simultaneously
with this, the disc elevator 22 also rises and a CD on the
second tray 2 from the top 1s set to the height of the pushing-
out lever 132.
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At this time the pickup elevator 10 also rises at the same
time, but this action 1s an unnecessary action. When the inner
slider 139 1s moved further backward, the pickup elevator 10
rises together with the pins 22b and the third to sixth trays 2
come to the height of the pushing-out lever 132 1n order.

Next, when the outer slider 140 moves backward until the
pin 22b comes from the standby position of FIG. 13(a) to an
intermediate position 1n the forward and backward directions
of the mnsertion/ejection mode slit 144, since the engaging
portion 140c of the outer slider 140 presses backward the
pressed portion 70¢ shown 1n FIG. 2 under the bottom plate
1¢, the movement of the longitudinal slide plate 70 1s trans-
terred to the lateral slide plate 66 through the lever 72 and the
lateral slide plate 66 moves to the left against the pulling force
of the return spring 69, and the shutter 64 rises and the
insertion/ejection opening 4 1s opened as shown in FIG.
17(b).

Since due to the above action the shutter 64 1s opened and
the second tray 2 from the top has already come to the same
height as the pushing-out lever 132 as described above, when
attempting to msert a CD 171 between the upper and lower
rollers 35 and 36 as shown in FIG. 17(a), an unshown sensor
arranged 1n the center on this side of the shutter 64 detects the
CD 171 and the transter motor 46 starts turning.

Since the turning force of the transier motor 46 1s trans-
terred to the roller 36 through the gears, the CD 171 1s pulled
in between the roller 36 and the roller 35 pressed to the roller
36 by the spring 38 as shown 1n FIG. 18 and the CD 1s inserted
onto the second tray 2 by the rotation of the rollers 35 and 36,
but since the CD 171 1s only inserted just apart from the rollers
35 and 36 1t 1s pushed 1n by several millimeters more by a pair
of vertical rollers 57 pressed toward the center by the pushing-
in springs 60.

The CD 171 1s caught on the tray 2 by catching portions 21
of the pair of plate springs 2e. When the CD 171 leaves the
rollers 35 and 36, an unshown limit switch operates and the
transier motor 46 stops turning and at the same time the outer
slider 140 moves forward and returns to the standby position
of FIG. 13(a), and theretfore the pressed portion 70 which has
been pressed backward 1s released and the shutter 64 1s closed
by the action of the return spring 69.

In case that the pair of pins 22b occupies another height
position (first or third to sixth from the bottom) of the stepped
slits 142 also, a CD can be inserted by the same operation as
described above.

(K) Ejection of a CD

In case of ¢jecting a CD from the disc storing portion 3, for
example, number button “2” and the ¢ection button are
pressed. Thereupon, 1n the same way as the 1nsertion, the pin
22b moves for example from the changeover position in the
insertion/ejection mode of FIG. 12 to the standby position of
FIG. 13(a) and the CD on the second tray 2 from the top 1s set
to the height of the pushing-out lever 132. And 1n the same
way as described above, when the outer slider 140 moves
backward until the pins 22b come to the position shown in
FIG. 13(b), the shutter 64 1s opened. The operation up to here
1s entirely the same as the operation of inserting a CD.

Next, when the outer slider 140 further moves backward
until the pins 22b come to the forward parts of the insertion
mode slits 144 as shown 1n FIG. 14, as shown 1n FIG. 19 the
separating cam 82 geared to the outer slider 140 through the
projecting portion 140b of the back portion of the outer slider
140 moves backward and the back of the separating cam 82
presses the back of the plate 135 to move backward.

Hereupon, the front portion of the plate 135 presses back-
ward the pressed portion 132b of the pushing-out lever 132,
and the pushing-out lever 132 1s turned to push out each side
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of the second CD 171. Since the rollers 35 and 36 are already
turning due to a fact that the transter motor 46 1s turned at the
same time when the ejection button 1s pressed, the CD pushed
out 1s mserted between the rollers 35 and 36 and ejected as
shown in FI1G. 20. In order to prevent the ejected CD 171 from
talling, when a part of the backward portion of the CD 171 1s
between the rollers 35 and 36 an unshown limit switch detects
this and the transier motor stops turning. After this, the CD
171 results in being pulled out by hand from between the
rollers 35 and 36.

When an unshown sensor detects that the CD 171 has been
extracted, the outer slider 140 moves forward and the pins 22b
return from the position of FIG. 14 to the standby position of
FIG. 13(a).

Thereupon, since the backward force applied from the
separating cam 82 to the plate 135 1s removed, the pushing-
out lever 132 1s turned by the elastic force of the return spring
134 and returns to the original position shown by a solid line
in FI1G. 19(a), and subsequently the shutter 64 is closed in the
same way as after the msertion of a CD.

In case that the pair of pins 22b occupies another height
position ({irst or third to sixth from the bottom) of the stepped
slits 142 also, a CD can be ejected by the same operation as
described above.

(L) Reproducing of a CD

In order to reproduce a CD, a number button given the
number of a CD to be reproduced, for example, button “2” and
the reproducing button are pressed. Hereupon, the inner slider
139 moves forward from the state of FIG. 13(a) and thereby
the pins 22b descend to the lowest position of the nsertion/
¢jection mode slit 144 to come to the mode changeover posi-
tion and thereafter the outer slider 140 moves forward.

Hereupon, the pins 22b are lowered by pressing the upper
tapered faces 146b of the changeover slits 146 (see FIG.
11(c)) and are moved into the bottom slits 143 and at the same
time these pins 22b are moved 1nto the reproducing mode slits
145 of the outer slider 140 and change over to the reproducing
mode as shown in FIG. 15(a). During this changeover, the pair
of pins 77 of the pickup elevator 10 stay at the lowest positions
of the stepped slits 141.

The positions of the pins 22b at this time are the changeover
positions 1n the reproducing mode to the insertion/ejection
mode, and when the outer slider 140 1s made to move back-
ward from this state, the pins 22b are lifted by pressing the
lower tapered faces 146a of the changeover slits 146 and can
return to the changeover position in the insertion/ejection
mode as shown 1 FIG. 12.

The positions of the pins 22b relative to the outer slider 140
shown 1n FIG. 15(a) are not only the mode changeover posi-
tions but also the CD selection positions for changing only the
height of the pickup elevator 10 and selecting a CD to be
reproduced.

In other words, when only the mnner slider 139 1s made to
move backward from the position of FIG. 15(a), the pair of
pins 22b seem to relatively move forward 1n the bottom slits
143 but are actually kept at the lowest positions of the vertical
slits 25, and therefore the disc elevator 22 stays at the lowest
reproducing position but the other pair of pins 77 hidden by
the outer slider 140 not to be seen seem to relatively rise along
the stepped slits 141 but actually rise along the vertical slits 78
by steps.

That 1s to say, when the pair of pins 22b are located at the
positions corresponding to the numbers 1 to 6 given to the
positions of the bottom slits 143 by makmg the inner shider
139 move backward, the pair of pins 77 rise or descend to the
heights corresponding to the numbers 1 to 6 given 1n the
vertical direction and a CD corresponding to the relevant
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number comes 1nto a state where 1t can be reproduced. FIG.
15(a) 1s a state where a CD of number 6 can be reproduced,
and FI1G. 15(b) 1s a state where a CD of number 1 can be
reproduced.

Since a CD ofnumber 2 1s selected here as described above,
the pair of pins 77 rise to the second position from the top as
shown 1n FI1G. 16(a). As a result of the above operation, a CD
to be reproduced comes into a state where 1t can be repro-
duced, and the operation following this 1s the same also 1n
casethat a CD of any number 1s selected, and 1s performed by
the movement of the outer slider 140 and the driving of the
transier motor 46.

The action after the waiting state of FIG. 16(a) in which a
CD of number 2 to be reproduced 1s selected 1s described 1n
the following. A state where the pin 22b occupies position D
on the outer slider 140 of FIG. 16(b), namely, a state of FIG.
16(a) 1s the waiting state, and at this time the separating cam
82 1s at the position of FIG. 22, and when the outer slider 140
moves forward and the pin 22b comes to position E as the first
stage, the separating cam 82 moves forward and the lower
front end of the backward portion of the separating cam 82
enters between the pins 2d of the second and third trays 2 from
the top (as for pins 2¢ also, the lower front end of the forward
portion of the separating cam 82 enters between the pins 2¢
and the following operation 1s performed 1n the same way as
pins 2d), and next, when the pin 22b comes to position F as the
second stage, the pin 2d of the second tray 2 from the top
slides on the first separating control portion 82¢1 and mounts
the upper stage entering portion 827 and the upper front end of
the separating cam 82 enters between the pins 2d of the first
and second trays 2 from the top to come into a state o F1G. 23,
and next, when the pin 22b comes to position G as the third
stage, the pin 2d of the first tray 2 from the top slides on the
second separating control portion 82¢2 and mounts the upper
face 821 of the separating cam 82. Due to this, when the pin
22b comes to position G at the third stage, space 1s formed
over and under the selected second tray 2 from the top as
shown 1n FIG. 24.

When an unshown sensor detects that the pin 22b has come
to position G of FIG. 16(b), the transier motor 46 starts
turning. Since a state where the pair of pins 22b enter the
bottom slits 143 and the lever 113 of the turning force sup-
plying means 17 1s pressed down has been brought when the
operation mode 1s changed over to the reproducing mode as
described above, a state has been already brought where the
lever 113 1s turned counterclockwise around the pin 114 from
a state of FIG. 28(a) and the plate 105 rises and the lever 110
1s turned clockwise around the shaft 109 and the gear 112 1s
engaged also with gear 104 as being engaged with the gear
103h as shown 1n FIG. 28(b).

Accordingly, the rotation of the transier motor 46 1s trans-
terred to the slide bar 116 having a rack 116b through the
driving shaft 30 and the gear train 103, and the slide bar 116
moves backward as shown in FIG. 29. Hereupon, since the
engaging pin 116c¢ of the lower backward portion of the slide
bar 116 1s slidably fitted n a slot 13a, the holding means 14 1s
turned forward and when the positioning pin 119 of FIG.
10(a) passes position ¢ being the inflection point, the pressing
force of the toggle spring 120 acts in the opposite direction
and the positioning pin 119 1s turned to position a as shown in

FIG. 10(b), and as shown in F1G. 24, the upper arm 12 and the
chuck plate 99, and the lower arm 13 and the turntable 97
come 1n respectively above and below a CD 171 to be repro-

duced.
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Showing this with plan views, the state 1s changed over
from FIG. 30 to FIG. 31. The transier motor 46 stops turning
due to an unshown limit switch for detecting the turming of the
holding means 14.

When the outer slider 140 moves forward until the pin 22b
comes to position H of FI1G. 16(b) as the fourth stage, the pin
2d of the selected tray 2 descends into the intermediate stage
entering portion 82k and thereby the selected tray 2 and the
selected CD descend and the selected CD mounts the turn-
table 97 as shown 1n FIG. 25.

At the generally same time as this, the outer slider 140 and
the separating cam 82 move forward, and thereby the regula-
tion means 18 operates and the upper arm 12 of the holding
means 14 1s moved down by the action of the holding spring
89 and the CD to be reproduced 1s held between the turntable
97 and the chuck plate 99.

That 1s to say, a detailed description of the holding opera-
tion 1s as follows. When the pin 22b 1s at position G and the
holding means 14 occupies the standby position B, the guide
pin 12a 1s located at the horizontal portion 125a of the guide
slot 125 as shown 1n FI1G. 32, and when the holding means 14
occupies the reproducing position A, the guide pin 12a moves
to the vertical portion 125b of the guide slot 125 as shown 1n
FIG. 33(a), but since the pin 127a cannot be relieved to the
relief part of the cam groove 82r of the separating cam 82, the
guide pin 12a cannot descend due to hindrance of the back
face of the restriction lever 127.

Next, when the pin 22b moves to position H, since the
separating cam 82 also moves forward, the pin 127a can be
relieved to the relief portion of the cam groove 82r as shown
in FIG. 33(b) and the pin 127a of the restriction lever 127
pressed by the spring 128 moves up toward the relief portion
of the cam groove 82r of the separating cam 82 and the
backward part of the restriction lever 127 descends. Due to
this, as shown FIG. 34 the upper arm 12 pressed by the
holding spring 89 descends and the selected CD 171 1s held as
described above.

The turning center of the holding means 14 1s positioned at
a high accuracy on the bottom plate 1¢ by inserting the pole 92
stood on the bottom plate 1e into the hollow shait 86 being the
turning center of the holding means 14, and the positioning
pin 119 1s held 1n a state where 1t 1s pressed against the pickup
clevator 10 by the toggle spring 120, and therefore the turn-

table 97 and the chuck plate 99 are accurately positioned on a
circumierential locus.

On the other hand, since the guide pole 23 for guiding a tray
2 carrying a CD 171 1s also stood on the bottom plate 1e 1n the
same way as the pole 92, the CD 171 1s also accurately
positioned on the bottom plate 1e. Therefore, the center of the
CD 171 to be reproduced, the center of the turntable 97 and
the center of the chuck plate 99 coincide accurately with one
another, and the CD 171 1s securely held.

As the final fifth stage, when the outer slider 140 moves
forward until the pin 22b comes to position I of FIG. 16(b),
the pin 2d of the selected tray 2 descends into the lower stage
entering portion 82m as shown 1n FIG. 21(a) and the selected
tray 2 which has been 1n contact with the selected CD until
that time descends as shown 1n FIG. 26 to leave the selected
CD 171 and at the same time, the recerving portion 2h of the
plate spring 2e¢ which has pressed the selected CD 171 1s
pushed up by the lower face of the upper stage entering
portion 827 of the backward portion of the separating cam 82
and thereby the selected CD 1s released as shown 1n FI1G. 27.
An essential part under this state 1s shown 1 FIGS. 35(a) and
35(b).
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Since at this time the trays 2 under the selected tray 2 are
pressed by the underside 82h of the separating cam 82 and the
trays 2 over the selected tray 2 are pressed down by the coil
spring 24, the trays 2 are prevented from vibration caused by
vibration of a vehicle.

After the selected CD 1s held by the holding means 14 1n

such a way, the CD 1s reproduced in a state where the holding
means 14 1s held at position A as shown in FIG. 31. When the
spindle motor 96 rotates first, the CD 1s rotated through the
turntable 97.

Next, when a motor 165 for scanning the pickup umt 16
rotates, its rotation 1s transferred to the screw shaft 164 and
the optical pickup 162 moves along the screw shatt 164 from
the 1nside toward the outside 1n a radial direction of the CD,
and the reproducing of the CD 1s performed.

As described above, the selected CD 171 1s easily and
smoothly reproduced at the same position as the position held
on the selected tray 2. Therefore, 1t 1s not necessary to produce
a clearance by moving the CD 1n the planar direction as done
in the conventional method shown 1n FIG. 35. Further it 1s
possible to decrease the size of the apparatus and thereby
make the apparatus small 1n si1ze.

After the CD has been reproduced, when the screw shaft
164 1s reversely turned and the optical pickup 162 returns to
its original position, the scanning motor 165 stops turning and
the spindle motor 96 also stops turning. After this, according,
to a reverse procedure to the above-mentioned procedure, the
outer slider 140 moves backward and the separating cam 82
also moves backward.

As shown 1n FIG. 21(b), when the pin 127a returns from
position H to position G, the pin 127a of the restriction lever
127 which has been at the position of FIG. 33(b) comes off
trom the relief portion of the separating cam and moves down
as shown 1n FIG. 33(a) and the backward part of the restric-
tion lever 127 moves up. Due to this, the guide pin 12a
projecting outside from the holding means 14 1s pushed up
along the vertical portion 125b of the guide slot 125 and the
holding means 14 comes into a state where it can be turned.

After this, an unshown sensor detects that the guide pin 12a
has moved up, the transier motor 46 1s turned 1n the reverse
direction to the above-mentioned direction and the holding
means 14 1s turned to the backward side. And when the
positioning pin 119 which has occupied position a of FIG.
10(b) passes position ¢ being the inflection point, the pressing
force of the toggle spring 120 acts in the opposite direction
and turns the positioning pin 119 to position b as shown 1n
FIG. 10(a), and the holding means 14 returns to position B
being the standby position.

Due to an unshown limit switch for detecting the turning of
the holding means 14, the transier motor 46 stops turning.
Since the holding means 14 1s pressed backward by the toggle
spring 120 even at the standby position, 1t 1s not influenced by
vibration of the vehicle.

After this, when the outer slider 140 moves backward and
the pin 22b returns to the standby position D of FIG. 16(b), the
separating cam 82 also moves backward and all the first to
third trays 2 descend and return to the state of FI1G. 22 where
the six trays 2 are not separated.

In case of reproducing a CD other than the second CD from
the top, the inner slider 139 1s made to move forward or
backward from the state of FIG. 16(a) and the pin 22b 1s made
to relatively move to one of positions 1, 3,4, 5 and 6 given to
the inner slider 139 in the figure, and thereafter the outer slider
140 1s slid and positions D to I on the outer slider 140 of FIG.
16(b) are fitted to the pin 22b 1n order, and thereby the same
operation as described above can be repeated.
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As described above, the caught state of the disc 1s released
at the generally same position generally as the caught position
ol the disc without moving in the plane direction, and the disc
mounting means 1s separated from the disc. Therefore, since
it 1s possible to execute the reproducing and recording opera-
tions by turning the disc at the generally same position as the
disc caught position, it becomes unnecessary to move the disc
in the radial direction (plane direction) during the reproduc-
ing and recording operations. This enables the storage dimen-
sion 1n the radial direction of the disc to be small, and there-
fore 1t becomes possible to largely decrease the apparatus 1n
S1ZE.

By making the changeover slit 146 longer, it 1s possible to
make higher the lowest position of the insertion/ejection
mode slit 144 and make the disc elevator 22 stay at a higher
position when the pin 22b comes to the position of FIG. 12.
Due to this, 1t 1s possible to make higher the insertion/ejection
opening 4 for a CD.

And the above-mentioned embodiment has assumed that
the number of trays forming the disc storing portion 1s six, but
it may be less or more than six. Furthermore, this embodiment
uses trays shown in FIGS. 3 and 4, but may use a pair of
carrying pieces obtained by cutting out portions shown by the
alternate long and two short dashes lines in the figure, leaving
only both side portions carrying the outer circumierential
portion of a CD and removing the middle part of the alumi-
num plate 2a.

INDUSTRIAL APPLICABILITY

The above-mentioned embodiment 1s a disc player for
reproducing a sound which a disc recording and/or reproduc-
ing apparatus of the present invention 1s applied to, but the
present invention 1s not limited to this but may be applied to
an apparatus for recording a sound, an apparatus for recording
and reproducing a sound, or an apparatus for recording and/or
reproducing not only a sound but also an 1mage. And the
above-mentioned embodiment has been described on the
assumption that the direction in which trays are stacked one
over another 1s the vertical direction, but the direction 1n
which trays are stacked one over another may be the horizon-
tal direction. This embodiment uses a disc of 12 cm 1n size,
but can be also applied to a disc having another size such as 8
cm or the like.

What 1s claimed 1s:

1. A disc recording and/or reproducing apparatus compris-
ng:

a catching means for catching a disc to a first location, said
catching means being provided in a disc mounting
means for mounting said disc;

a releasing means for releasing said disc from said first
location after seating said disc to a turntable, said seated
disc 1s not offset in a planar direction with respect to said
first location:

a reproducing means for accessing data of the disc, said
reproducing means having a base fixed 1n location with
respect to the disc recording and/or reproducing appa-
ratus; and

a separating means for separating said disc mounting
means from said disc 1n a condition that said disc 1s set
on said turntable;

wherein the base of said reproducing means 1s not offset 1in
a planar direction during the accessing of data.

2. A disc recording and/or reproducing apparatus as
claimed in claim 1, wherein said catching means comprises a
plate spring which presses a face of a circumierential portion
of said disc.
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3. A disc recording and/or reproducing apparatus as
claimed in claim 1, wherein said catching means comprises at
least two members which are apart from each other.

4. A disc recording and/or reproducing apparatus as
claimed in claim 1, wherein said catching means comprises a
first plate spring which presses a face of a circumierential
portion of said disc and a second plate spring which presses
another face of the circumierential portion of said disc.

5. A disc recording and/or reproducing apparatus compris-
ng:
a catch, receiving a disc to a first location, said catch being
provided 1n a disc mount that mounts said disc;

a release, releasing said disc from said first location after
seating said disc to a turntable, said seated disc 1s not
offset 1n a planar direction with respect to said first
location;

a reproduction unit that accesses data of the disc, said
reproduction unit having a base fixed 1n location with
respect to the disc recording and/or reproducing appa-
ratus; and

a separater that separates said disc mount from said disc in
a condition that said disc 1s set on said turntable;

wherein the base of said reproduction unit 1s not offsetin a
planar direction during the accessing of data.

6. A disc recording and/or reproducing apparatus as
claimed 1n claim 5, wherein said catch comprises a plate

spring which presses a face of a circumierential portion of
said disc.

7. A disc recording and/or reproducing apparatus as
claimed in claim 5, wherein said catch comprises at least two
members which are apart from each other.

8. A disc recording and/or reproducing apparatus as
claimed 1n claim 5, wherein said catch comprises a first plate
spring which presses a face of a circumierential portion of
said disc and a second plate spring which presses another face
of the circumierential portion of said disc.

9. A disc changer, comprising:

a front face plate including an insertion slot;

a plurality of trays, each tray of the plurality of trays
configured to support a disc in a predetermined position,

the disc received from the insertion slot of the front face
plate of the disc changer to the predetermined position;

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
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the plurality of travs defined by a first side space and a 50

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 veproducing unit accesses the selected disc
located between the chuck plate and the turn table for
reproduction of content theveon, the disc being accessed
at the predetermined position in a planar dirvection.

10. The disc changer accovding to claim 9, wherein the disc
is located between the chuck plate and the turn table upon
operation of the separating mechanism.
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11. The disc changer according to claim 9, further com-

prising:

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

12. The disc changer according to claim 9, wherein the
moving mechanism positions a holding unit, the holding unit
including the chuck plate, the turn table and reproducing unit.

13. The disc changer according to claim 12, 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.

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

a front face plate including an insertion slot;

a plurality of travs, each tray of the plurality of trays
configured to support a disc medium in a predetermined
position, the disc medium received from the insertion
slot of the front face plate of the recording/reproducing
apparatus to the predetermined position;

a separating mechanism configured to separate a tray of
the plurality of travs having a selected disc medium,
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
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.

15. The recording/veproducing apparatus according to
claim 14, wherein the disc is located between the chuck plate
and the turn table upon operation of the separating mecha-
RiSm.

16. The recording/veproducing apparatus according to
claim 14, further comprising:

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

17. The recording/reproducing apparatus according to
claim 14, wherein the moving mechanism positions a holding
unit, the holding unit including the chuck plate, the turn table
and reproducing unit.

18. The recording/veproducing apparatus according to
claim 14, further comprising:

a first voller configured to rotate about an axis to transport
the disc in a planar direction 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 direction to urge the disc
positioned by the first voller to the predetermined posi-
tion.
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