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(57) ABSTRACT

A loading mechanism of a disc tray onto which recording
medium discs such as compact discs, laser discs, or the like
are set and which moves between a pull-out position at
which the disc tray was pulled out of an outer casing and a
pull-in position at which the disc tray was pulled into the
outer casing. The engagement between the loading gear and
the rack of the disc tray is released just before the pull-in
operation of the disc tray 1s completed and, at the same time,
a cam portion formed on the loading gear comes 1nto
engagement with the abutted portion of the disc tray, thereby
allowing the disc tray to be subsequently pulled 1n by the
pressing motion of the cam portion to the abutted portion.
Thus, the pull-in speed of the disc tray can be reduced just
before the completion of the pull-in operation of the disc tray
and a shock which occurs upon completion of the pull-in
operation of the disc tray can be reduced. Due to this, a
shock sound by the collision of the disc tray and the member
on the casing side for restricting the pull-in position of the
disc tray and the shock to the disc player by such a collision
are eliminated, thereby raising the quality of the disc player.

14 Claims, 21 Drawing Sheets
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DISC LOADING MECHANISM IN A DISC
PLAYER FOR POSITIONING A DISC AND
AN OPTICAL PICKUP WHILE REDUCING
MECHANICAL SHOCKS TO THE DISC
TRAY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This applicaiion is a continuation of application Ser. No.
08/201,090 filed Jun. 16, 1994, now abandoned, which is a

Reissue application of Ser. No. 07/629,682 filed Dec. 18,
1990 now U.S. Pat. No. 5,123,005 patented Jun. 16, 1992,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The 1nvention relates to a novel disc tray loading mecha-
nism. More particularly, the mvention relates to a loading
mechanism of a disc tray onto which recording medium
discs such as compact discs, laser discs, or the like are set
and which moves between a pull-out position at which the
disc tray 1s pulled out of an outer casing and a pull-in
position at which the disc tray 1s pulled into the outer casing.

2. Description of the Prior Art

There 1s a disc player using a known disc tray loading
mechanism known as a linear skating type 1in which a tray on
which a recording medium disc 1s set 1s pulled into the
casing of the player substantially in a horizontal direction.

In a disc player of the type mentioned above, since a
chucking of the recording medium disc 1s executed after
completion of the loading of the disc tray, 1t 1s necessary to
raise the disc tray or to lower the mechanical deck.

The tray loading mechanism of such a linear skating type
executes the pull-in of the disc tray mto the casing and the
lowering operation of the disc tray or the raising operation
of the mechanical deck by a single driving source.

Therefore, a tooth portion and a notched tooth portion are
formed on a loading gear which comes 1nto engagement
with the rack formed on the disc tray. When the tooth portion
1s 1n engagement with the rack of the disc tray, the disc tray
1s moved 1n the horizontal direction. When the engagement
between the rack of the disc tray and the loading gear 1s

released by the notched tooth portion, the disc tray is
descends or the mechanical deck 1s ascends.

FIGS. 1 and 2 show main sections of a disc tray loading,
mechanism a of the linear skating type 1n which the chuck-
ing of a recording medium disc 1s executed by raising a
mechanical deck for the disc tray.

b denotes a thin box-shaped disc tray whose lower surface
1s open to the outside. A planar circular flat disc setting
concave portion ¢ 1s formed on the rear side of the disc tray
b. The disc tray b 1s movable between a pull-in position at
which the disc tray 1s supported by a guide portion of a
casing (not shown) and is pulled into the casing and a
pull-out position at which almost all of the disc tray 1s pulled
out of the casing.

d mdicates a rack which 1s integratedly formed on the
lower surface of the disc tray b so as to extend 1n the moving
direction and which 1s formed with a tooth portion on the left
side surface. The rack d come 1nto engagement with a
loading gear, which will be explained hereinafter, and pulls
out and 1n the disc tray b by a rotation of the, loading gear.

¢ denotes abutting members (only one is shown) which
are formed on each side of the disc tray b side and restrict
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the pull-in position of the disc tray b. The abutting members
¢ are vertically formed on the lower surface on this side of
the disc tray b. A position where the abutting members € abut
against a stopper member, which will be explained
hereinafter, 1s set to the pull-in position.

I represents an abutted member on the disc tray b side for
holding the disc tray b at the pull-in position. The abutted
member 1 1s vertically formed on the lower surface of the
disc tray b and in the portion located above a loading gear,
which will be explained hereinafter, at the pull-in position of
the disc tray.

o denotes a loading gear which 1s rotatably supported on
this side 1n the bottom plate of the casing and 1s rotated by
a driving source (not shown). The loading gear has a flat gear
shape and has a tooth portion h in which gear teeth are
formed over almost 210° of the peripheral edge of the
loading gear and a remaining notched tooth portion 1 1n
which no gear teeth are formed.

1 denotes a cam cylinder formed on the lower surface of
the loading gear h and concentrically arranged therewith. A
cam groove Kk 1s formed on the peripheral surface of the cam
cylinder j.

1 denotes a pull-in state holding member formed on the
upper surface of the loading gear ¢. The holding member 1
1s formed concentrically with the loading gear g so as to
have an arc shape whose center span angle 1s set to about
165° when it 1s seen as flat plane. On the other hand, a
clockwise side edge of the pull-in state holding member 1
when 1t 1s seen from above and a counterclockwise side edge
of the tooth portion h are separated from each other by an
angle of about 110° as a center angle.

On the other hand, for the cam groove k, the portion
located below the tooth portion h of the loading gear g is
formed 1n the upper portion of the cam cylinder ; almost
horizontally and the portion locating below the notched
tooth portion 1 of the loading gear ¢ 1s formed so as to be
deviated to the lower side as 1t approaches the clockwise
side.

m denotes a stopper member which i1s projected at a
position close to this side of the bottom plate of the casing.
When the disc tray b comes to the pull-in position, the
abutting member ¢ abuts against the stopper member m,
thereby blocking the disc tray b from being further pulled 1n.

n denotes a mechanical deck arranged behind the loading
ogear ¢ 1n the casing. A turn table o 1s rotatably supported on
the rear edge portion of the mechanical deck n and a pickup
p 1s supported on the front side of the turn table o so as to
be movable 1n the front/rear direction. On the other hand, an
engaging member q 1s formed 1n the front edge potion of the
mechanical deck n.

The mechanical deck n 1s rotatably supported to a sup-
porting shaft r which 1s fixed to the casing 1n a manner such
that the front position of the portion to which the pickup p
1s supported extends 1n the right/left direction. Both of the
front and rear edges of the mechanical deck n vertically
swing like a seesaw. The engaging member q 1s slidably
engaged with the cam groove k of the cam cylinder j of the
loading gear ¢. When the engaging position of the cam
ogroove k 1s low, the mechanical deck n 1s set into an almost
horizontal state. The turn table o and the pickup p are located
so as to be slightly projected to the upper position from the
bottom surface of the disc setting concave portion ¢ of the
disc tray b. On the other hand, when the engaging position
with the cam groove k 1s high, the mechanical deck n 1s
obliquely positioned so that the rear edge 1s set at a lower
position.
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When the mechanical deck n 1s moved into the horizontal
state and the turn table o and the pickup p are shightly
projected from the bottom surface of the disc setting con-
cave portion ¢, a disc s placed on the disc setting concave
portion ¢ 1s chucked by the turn table o. On the other hand,
when the mechanical deck n 1s inclined, the chucking of the
disc s 1s cancelled disengaged and the disc s 1s again set onto
the disc setting concave portion ¢, so that the disc tray b can
be pulled out from the casing.

The disc tray loading mechanism a as mentioned above
operates 1n the following manner.

First, in a state 1n which the disc tray b is located at the
pull-out position, the teeth of the rack d close to the rear edge
are 1n engagement with the teeth of the tooth portion h of the
loading gear ¢ which are located on the counterclockwise
side edge. The loading gear g rotates counterclockwise from
this state, thereby moving the rack d rearwardly and pulling
the disc tray b into the casing. In this state, the engaging
member g of the mechanical deck n 1s 1n engagement with
the upper cam groove k of the cam cylinder j, so that the
mechanical deck n 1s held in the inclined state.

Then, the disc tray b 1s pulled into the casing and abutting
member € abuts against the stopper member m on the casing
side and, at the same time, the engagement between the tooth
of the tooth portion h of the loading gear g which 1s located
at the clockwise side edge and the tooth of the rack d which
1s located at the front edge i1s cancelled. The pull-in state
holding member 1 of the loading gear ¢ comes from the left
side when it 1s seen from the front direction. The inner
peripheral surface of the pull-1n state holding member comes
into engagement with the front edge surface of the abutted
member I of the disc tray b. Thus, even if the loading gear
o further rotates counterclockwise, the disc tray b does not
move rearwardly. On the other hand, the disc tray b 1s not
pulled out forwardly due to the engagement between the
pull-in state holding member 1 and the abutted member { and
is held at the pull-1n position.

When the loading gear g further rotates counterclockwise
from the above state, the engaging member g 1s guided by
the cam groove k and 1s deviated downwardly. The mechani-
cal deck n 1s set 1mnto the horizontal state and the turn table
o chucks the discs, thereby obtaining a state 1n which the
recording or reproduction can be performed.

However, 1n such a disc tray loading mechanism a, there
are problems such that when the disc tray b reaches the
pull-in position, the abutting member e abuts on the stopper
member m on the casing side and a collision sound 1is
cgenerated and that a shock due to the collision 1s fairly
propagated to the mechanical deck n or the circuit board or
the like an adverse ifluence 1s exerted on the disc player
having an optical system.

OBIJECTS AND SUMMARY OF THE
INVENTION

It 1s, therefore, an object of the ivention to provide a
novel disc tray loading mechanism by improving a loading
ocar for pulling a disc tray into a casing, eliminating a
collision sound which 1s normally generated upon comple-
tion of the pull-in operation of the disc tray and eliminating
a shock to the disc player by such collision, thereby improv-
ing the quality of a disc player.

According to an aspect of the invention, there 1s provided
a disc tray loading mechanism comprising: a disc tray onto
which discs are detachably set and which moves between a
pull-out position where the disc tray 1s pulled out of a casing,
and a pull-in position where the disc tray 1s pulled into the
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casing and which has rack extending along a moving direc-
tion; and a loading gear which 1s rotatably supported on the
casing and has a tooth portion adapted to come 1nto engage-
ment with the rack of the disc tray, wherein an abutted
portion 1s formed on a portion of the disc tray which faces
the loading gear 1n a pull-in state of the disc tray.

a pull-in state holding portion which has an arc-like shape
which 1s concentric with the loading gear and holds the disc
tray 1nto the pull-in position by coming into engagement
with the abutted portion formed on the upper surface of the
loading gear, a cam portion 1s formed 1n an edge portion of
the pull-in state holding portion on the side of the start of the
engagement with the abutted portion,

an engaging state between the loading gear and the rack
1s released just before completion of the pull-in of the disc
tray, and at the same time, the engagement between the cam
portion of the loading gear and the abutted portion of the
disc tray 1s started, thereby executing the pull-in of the disc
fray after completion of the release of the engaging state
between the loading gear and the rack by a pressing motion
of the cam portion to the abutted portion.

The above, and other, objects, features and advantages of
the present invention will become readily apparent from the
following detailed description thereof which 1s to be read in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and B show the main sections of a conventional
disc tray loading mechanism 1n the pull-in state of the disc
tray where FIG. 1A 1s an enlarged plan view of the main
section and FIG. 1B 1s an enlarged cross sectional view of
the main section;

FIG. 2 1s a perspective view of a loading gear of the
conventional disc tray loading mechanism;

FIG. 3 1s a perspective view of the whole of a disc tray
loading mechanism according to an embodiment of the
invention showing a state in which a slide tray was pulled
out of an outer casing;

FIG. 4 1s perspective view of a whole mechanism showing,
a state 1 which the slide tray was pulled into the outer
casing;

FIG. 5 1s an enlarged plan view showing a state 1n which
the outer casing 1s removed;

FIG. 6 1s a perspective view showing the slide tray and a
chassis;

FIG. 7 1s an exploded perspective view of the slide tray
and the chassis;

FIG. 8 1s a cross sectional view taken along the line
VIII—VIII 1n FIG. §;

FIG. 9 1s an enlarged plan view of a loading gear;
FIG. 10 1s a perspective view of the loading gear;

FIG. 11 1s a perspective view of the loading gear when it
1s seen from below;

FIG. 12A and B show a pull-out gate of the slide tray
where FIG. 12A 1s an enlarged plan view of a main section
and where FIG. 12B 1s an enlarged cross section view of the
main section;

FIGS. 13A and B show a state just before completion of
the pull-in of the slide tray where FIG. 13A 1s an enlarged
plan view of the main section and FIG. 13B 1s an enlarged
cross sectional view of the main section;

FIG. 14A and B show a pull-in state of the slide tray
where FIG. 14A 1s an enlarged plan view of the main section
and FIG. 14B 1s an enlarged cross sectional view of the main
section;
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FIGS. 15A and B show a loading completion state where
FIG. 15A 1s an enlarged plan view of the main section and
FIG. 15B 1s an enlarged cross sectional view of the main
section; and

FIG. 16 1s an enlarged plan view of the main section
showing a state 1n which the slide tray 1s returned to a state
just before completion of the pull-in from the pull-in state.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A disc tray loading mechanism of the mvention will be
described 1n detail herembelow 1n accordance with an
embodiment shown in the drawings (FIGS. 3 to 16).

The embodiment shown 1n the drawings relates to the case
where the disc tray loading mechanism of the mvention 1s
applied to a disc player of what 1s called an automatic
changing type in which a plurality of compact discs are
enclosed and one of the compact discs 1s selected and the
reproduction 1s executed, wherein after completion of the
pull-in operation of a disc tray, a mechanical deck 1s raised
and the chucking of the compact disc 1s executed.

a. Casing (FIGS. 3 to 8)

Reference numeral 1 denotes a disc player.

Reference numeral 2 denotes an outer casing of the disc
player 1. The outer casing 2 1s formed 1nto a relatively thin
box shape whose lower and rear surfaces are opened. (The
direction which 1s directed to the left oblique downward
position 1n FIG. 3 assumes the front side and the direction
which 1s directed to the right oblique upward position
assumes the rear side. On the other hand, the direction which
1s directed to the left oblique upper position 1n the diagram
assumes the left side and the direction which 1s directed to
the right oblique lower position assumes the right side). In
the following description, the conditions about the directions
are used as a prerequisite.) A tray entrance/exit port 3 which
1s elongated 1n the right/left direction 1s formed 1n substan-
fially the almost upper half portion of the front plate.

Reference numeral 4 denotes a chassis which closes the
lower and rear surfaces of the outer casing 2. When the outer
casing 2 1s attached to the chassis 4 so as to cover the outer
casing 2, the upper surface of the chassis 4 1s located at
substantially the same height as that of the lower side of the
fray entrance/exit port 3.

On the other hand, reference numeral 4a denotes a rect-
angular mechanical deck arranging hole formed in the
portion on the left rear side when the chassis 4 1s seen as a
flat plane. On the other hand, a concave portion 4b 1n which
a loading gear, a loading motor, and the like, which will be
explained hereinlater, are arranged 1s formed 1n the left front
portion.

Reference numeral 5§ denotes tray supporting projections.
The tray supporting projections 3 are projected upwardly on
an upper plate of the chassis 4 1n the portions which
correspond to both of the right and left edges of the tray
entrance/exit port 3 so as to be separated from each other in
the front/rear direction at a predetermined interval, respec-
fively.

Reference numeral 6 denotes stopper members which are
fixed to the slight inside portions of two right and left tray
supporting projections 5 which are located at the frontmost
positions among the tray supporting projections in the front

portion of the chassis 4. The stopper members 6 are made of

an elastic member such as a rubber or the like and restrict the
pull-in position of a shde tray, which will be explained
hereinlater.
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6
b. Slide tray (FIGS. 3 to 8)

Reference numeral 7 denotes a slide tray which 1s slidably
supported to the chassis 4 by the tray supporting projections
5. The shide tray 7 1s formed into an almost thin box-like
shape having an almost square shape which is smaller than
the chassis 4 by almost one rank when 1t 1s seen from the
upper direction. A large circular concave portion 8 having a
diameter of a length which is slightly shorter than a length
of one side of the slide tray 7 1s formed on the upper surface
of the slide tray 7. A table supporting shaft 9 1s provided so
as to be upwardly projected from the center of the circular
concave portion 8.

On the other hand, a rectangular notch 8a 1s formed 1n the
portion on the left rear side of the bottom plate of the circular
concave portion 8. When the slide tray 7 1s pulled into the
outer casing 2, the notch 8a faces the mechanical deck
arranging hole 4a of the chassis 4, so that the turn table,
pickup, and the like of mechanical deck, which will be
explained hereinlater, can be projected into the circular
concave portion 8.

Reference numeral 10 denotes guided grooves which are
formed 1n both of the right and left side portions on the lower
surface Of the slide tray 7 so as to extend in the front/rear
direction and which are opened downwardly. Since the
ouided grooves 10 are slidably engaged with the tray sup-
porting projections 3, the slide tray 7 1s supported on chassis
4 so as to be slidable m the front/rear direction.

Reference numeral 11 denotes a clamping arm whose rear
edge portion 1s supported to a rear left corner of the slide tray
7 and which extends to the right oblique front side. The
clamping arm 11 is formed in almost a |-shaped when it is
seen from the left oblique front direction. An almost drum-
shaped chucking member 12 1s rotatably supported to a hole
11b formed 1n the front edge portion of an upper member 11a
extending almost horizontally. The chucking member 12
comprises two discs and an almost donut-shaped magnet
which 1s located between the two discs. A center of the
chucking member 12 1s located at a position close to the
center of the circular concave portion 8 from the interme-
diate position between the rear left corner of the slide tray 7
and the center of the circular concave portion 8.

Reference numeral 13 denotes a rack fixed to an almost
central portion in the right/left direction of the lower surface
of the slide tray 7 so as to extend in the front/rear direction
(refer to FIGS. 5 to 8). The rack 13 is located at an almost
center 1n the front/rear direction by a length which 1s almost
half of the length in the front/rear direction of the slide tray
7 and 1s formed so that the teeth are directed to the left.
When the rack 13 1s conveyed 1n the front/rear direction by
the loading gear of a loading mechanism which will be
explamned hereinlater, the slide tray 7 1s moved 1n the
front/rear direction. Thus, the slide tray 7 1s moved between
a position where the portion of about 1/3 of the slide tray
which 1s close to the front side 1s projected to the outside of
the outer casing 2 from the tray entrance/exit port 3
(hereinafter, such a position is referred to as a “pull-out
position”) as shown in FIG. 3 and by an alternate long and
two short dashes line 1n FIG. § and a position where the front
edge surface of the slide tray closes the tray entrance/exit
port 3 (hereinafter, such a position is referred to as a “pull-in
position”) as shown in FIG. 4 and by a solid line in FIG. 5.

On the other hand, a gear tooth 13 located at the front edge
of the rack 13 1s formed larger than the other gear teeth with
respect to tooth height.

Reference numeral 14 denotes abutting members which
are vertically formed in both of the right and left edge
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portions on the front side of the lower surface of the slide
tray 7. The abutting members 14 are located on the slightly
inside than the guide grooves 10. When the slide tray 7 1s
pulled 1nto the outer casing 2 and comes to the pull-in
position, the front portions of the abutting members 14 abut
on the stopper members 6 formed on the chassis 4.

Reference numeral 15 denotes an abutted member which
1s projected on the lower surface of the slide tray 7 at a
position which 1s slightly away from the front edge portion
of the rack 13 toward the left oblique front side. In a state
in which the slide tray 7 is pulled into the outer casing, the
abutted member 15 comes mto engagement with the pull-in

state holding member which 1s located above the loading
ogear, which will be explained heremlater, and 1s formed on
the upper surface of the loading gear.

C. Disc table (FIGS. 5 to 8)

Reference numeral 16 denotes a disc table which 1s
rotatably supported to the slide tray 7.

A whole shape of the disc table 16 has an almost disc-like
shape and has a diameter which 1s slightly smaller than the
an inner diameter of the circular concave portion 8 of the
slide tray 7. An almost cylindrical boss 17 1s formed 1n the
central portion of the disc table 16 so as to be projected
downwardly. The table supporting shaft 9 provided for the
slide tray 7 1s rotatably inserted 1nto the boss 17, so that the
disc table 16 1s rotatably supported to the slide tray 7 1n a
state 1n which the shde table 1s located in the circular
concave portion 8.

On the other hand, a gear portion 18 1s formed on an outer
peripheral surface of the disc table 16. The gear portion 18
comes 1nto engagement with a table driving gear, which will
be explained hereinlater, thereby allowing the disc table 16
to be rotated by the rotation of the table driving gear.

The upper surface of the disc table 16 1s located at an
almost same height as that of the upper surface of the slide
tray 7.

Reference numeral 19 denotes disc setting portions which
are arranged and formed like an almost ring-shape 1n a
region between the central portion of the upper surface of the
disc table 16 and the outer edge portion thereof. The disc
setting portions 19 are formed 1nto a shallow concave shape
which 1s almost circular when 1t 1s seen as a whole although
a part of the outer periphery of each of the disc setting
portions 1s cut away.

The disc setting portions 19 are concave portions to set
discs 20 (refer to FIG. 3) called compact discs one by one.
The size of each of the disc setting portions 19 is set 1nto
about a size such that the disc 20 1s substantially accurately
enclosed, while a depth 1s set to about a depth such that the
disc 20 set 1n the disc setting portion 1s positioned slightly
lower than the upper surface of the disc table 16.

On the other hand, in the embodiment, total five disc
setting portions 19 are provided, so that up to five discs 20
can be set onto the disc table 16.

Reference numeral 21 denotes opening portions formed in
the bottom portions of the disc setting portions 19. The
opening portions 21 are holes for allowing parts of the discs
20 set onto the disc setting portions 19 to face the mechani-
cal deck comprising a turn table, an optical pickup, and the
like, which will be explained hereinlater. The opening por-
fions 21 are formed so as to have an almost oval shape when
they are seen from the upper direction and are formed 1n a
direction such as to extend 1n the front/rear direction when
the disc setting portions 19 face the mechanical deck and
come to a reproducing position, which will be explained
hereinlater.

10

15

20

25

30

35

40

45

50

55

60

65

3

d. Rotation and position control of disc table (FIGS. § to
8)

Reference numeral 22 denotes a table driving motor
arranged at the right rear corner of the slide tray 7. An output
pulley 23 1s fixed to an output shaft of the table driving
motor 22. An endless belt 25 extends between the output
pulley 23 and a driven pulley 24 which 1s rotatably sup-
ported to the left side of the table driving motor 22. A table
driving gear 26 1s formed to the driven pulley 24 concen-
trically and integratedly therewith. The table driving gear 26
1s 1n engagement with the gear portion 18 formed on the disc

table 16.

When the table driving motor 22 1s driven, the rotations
are propagated 1n accordance with the order of the output
pulley 23—belt 25—drniven pulley 24—table driving gear
26, so that the disc table 16 1s rotated.

The disc table 16 1s clockwise and counterclockwise
rotated 1n FIG. 5. The position of the disc table 16 and the
presence or absence of the discs 20 put on the disc setting
portions 19 and the like are detected by detecting means (not
shown).

The disc table 16 1s rotated as necessary for a period of
time when the slide tray 7 1s moved from the pull-out
position to the pull-in position or 1n a state 1n which the slide
tray 7 is located at the pull-in position (hereinafter, referred
to as a “pull-in state”) and is stopped when either one of the
disc setting portions 19 on which the disc 20 to be repro-
duced 1s placed comes to the position just under the chuck-
ing member 12 (hereinafter, such a position is referred to as
a “reproducing position”).

e. Loading mechanism (FIGS. § and 7 to 16)

Reference numeral 27 denotes a loading mechanism to
move the slide tray 7 and the mechanical deck.

e-1. Loading gear (FIGS. 9 to 11)

Reference numeral 21 denotes a flat-gear shaped loading
ogear which 1s provided at a position close to the left side
front portion of the chassis 4. The loading gear 28 1s formed
with a driving gear portion 29 1n a range of a center angle
of about 210° on the outer peripheral edge. A notched tooth
portion 30 is formed in a remaining range of about 150° of
the outer periphery of the loading gear 28. On the other
hand, a boss 31 formed with a screw through hole is
integratedly formed from the center of the lower surface of
the loading gear 28 and is rotatably supported imto the
concave portion 4b of the chassis 4. The driving gear portion
29 comes 1nto engagement with the rack 13 of the slide tray
7 at a predetermined position.

On the other hand, an almost L-shaped notch 32 1s formed
in the tooth bottom between a gear tooth 29, (referred to as
a “first gear tooth” hereinafter) locating on the clockwise
side edge when 1t 1s seen from the upper direction 1n the gear
portion 29 of the loading gear 28 and a gear tooth 29,
(hereinafter, referred to as a “second gear tooth™) adjacent to
the first gear tooth. The notch 32 extends in the radial
direction and an edge portion of one side 32a of the notch 32
1s opened and the other side 32b extends in the peripheral
direction. Due to this, an elastic member 33 having an
clasticity 1s formed in the relevant portion of the gear portion
29 1n the radial direction. The first gear tooth 29, 1s located
at the tip of the elastic member 33 and 1s movable 1n the
radial direction.

On the other hand, a stairway portion 32c¢ which 1s
directed to an almost central side of the loading gear 28 is
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formed 1n the edge portion of the side 32a of the L-shaped
notch 32 on the side of the second gear tooth 29,. A convex
portion 33a which faces the stairway portion 32c¢ 1s formed
in the tip portion of the elastic member 33. When the elastic
member 33 1s deflected to the outside, the convex portion
33a 1s come 1nto contact with the stairway portion 32c¢. Thus,
a deflection of the elastic member 33 to the outside, that is,
a projection amount of the first gear tooth 29, to the outside
1s speciiied.

Further, a projecting portion 32d 1s formed at a position
close to the side 32a 1n the edge portion on the side opposite
to the elastic member 33 of the other side 32b of the
[-shaped notch 32 so as to narrow the gap of the notch 32.
When the elastic member 33 1s deflected to the inside, the
portion close to the tip of the elastic member 33 1s come 1nto
contact with the projecting portion 32d. Thus, a deflection of
the elastic member 33 to the inside, that 1S, a concave
amount of the first gear tooth 29, 1s restricted.

Reference numeral 34 denotes a pull-in state holding
member having a projection shape which i1s formed on the
upper surface of the loading gear 28 at an almost interme-
diate position between the center of the loading gear and the
outer peripheral edge so as to be concentrical with the
loading gear 28 and have an are-like shape of about 140° as
a center angle. The clockwise side edge of the pull-in state
holding member 34 1s located at a position which 1s coun-
terclockwise away from the first gear tooth 29, of the driving
gear portion 29 by an angle of almost 85° as a center angle.
On the other hand, at a counterclockwise side edge of the
pull-in state holding member 34, a cam member 35 which 1s
slightly outwardly deviated as it goes counterclockwise 1s
formed continuously with such a counterclockwise side edge
in a range of about 25° as a center angle.

An 1nside surface 34a of the pull-in state holding member
34 comes mnto engagement with the front edge of the abutted
member 15 1n the pull-in state of the slide tray 7, so that the
pull-in state of the slide tray 7 1s held.

On the other hand, the cam member 35 come 1nto engage-
ment with the abutted member 15 just before the slide tray
7 comes to the pull-in position. As will be explained 1n detail
hereinlater the above engagement 1s started almost simulta-
neously with a timing for disengagement between the load-
ing gear 28 and the rack 13. The slide tray 7 1s pulled 1n from
the above state to pull-in state.

A deviation ratio of the cam member 35 which 1s deviated
outwardly as 1t approaches the tip portion 1s set 1n a manner
such that 1n the case where the loading gear 28 rotates at an
equal velocity, a pull-in speed of the slide tray 7 by the
engagement between the cam-member 35 and the abutted
member 15 1s slower than a pull-in speed of the slide tray 7
by the engagement between the driving gear portion 29 of
the loading gear 28 and the rack 13. On the other hand, a
deviation amount of the tip portion of the cam member 35
(a distance between an extension line of the inside surface
34a of the pull-in state holding member 34 and the tip
portion of the cam member 35 1n the case where they are
connected 1n the direction of the diameter of the loading gear
28) 1 is almost equal to a projection amount 1, of the outer
casing 2 of the slide tray 7 from the tray entrance/exit port
3 at a moment when the rack 13 disengages from the loading,
ogear 28 and 1s slightly larger than an interval 1, between the
stopper members 6 and the abutting members 14 1n the
above state. Further a tray pushing-out cam member 60 for
oradually pushing out the disc tray 7 upon starting of an
unloading operation 1s provided on the mner circumierence
side of the cam member 35. The cam member 60 1s provided
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so that a projecting portion 60a, for pushing out the abutted
member 15 upon unloading faces the tip portion of the cam
member 33.

¢-2. Cam cylinder (FIGS. 9 to 11)

Reference numeral 36 denotes a cylindrical cam cylinder
which 1s formed under the lower surface of the loading gear
28 concentrically therewith. A cam groove 37 1s formed on
the outer peripheral surface of the cam cylinder 36 and 1s
used to ascend and descend the mechanical deck, which will
be explained hereinlater.

The cam groove 37 comprises: a portion 37a (hereinafter,
referred to as a “descent holding portion™) which extends in
the horizontal direction at a position close to the upper edge
of the outer peripheral surface of the cam cylinder 36 and 1s
formed 1n a range of about 270° as a center angle and holds
the mechanical deck at the descending position; a portion
37b (hereinafter, referred to as a “moving portion’) which 1s
downwardly deviated as it goes clockwise and 1s formed 1n
a range of about 75° as a center angle and ascends or
descends the mechanical deck; and a portion 37c
(hereinafter, referred to as an “ascent holding portion™)
which extends in the horizontal direction at a position close
to the lower edge and 1s formed 1n a range of about 15° as
a center angle and holds the mechanical deck at the ascend-
Ing position.

On the other hand, a boundary portion between the
descent holding portion 37a of the cam groove 37 and the
moving portion 37b 1s located at a position which 1s away
from the first gear tooth 29, of the loading gear 28 by a
center angle of about 20° to the counterclockwise side. A
boundary portion between the moving portion 37b of the
cam groove 37 and the ascent holding portion 37c¢ 1s located
at a position which 1s away from the first gear tooth 29, of
the loading gear 28 by a center angle of about 60° to the
clockwise side.

Reference numeral 38 denotes an 1nner tooth gear portion
which 1s formed on the mner peripheral surface which 1s
close to a slightly upper position than the lower edge of the
cam cylinder 36 and 1s in engagement with a driving gear,
which will be explained hereinlater.

e-3. Driving system (FIGS. 7, 8, and 12 to 16)

Reference numeral 39 denotes a loading motor fixed to
the chassis 4. A driving pulley 40 1s supported to an output
shaft of the loading motor 39.

Reference numeral 41 denotes a reduction pulley which 1s
rotatably supported to the chassis 4 and 1s integratedly
formed with a gear portion 42 of a small diameter. An
endless belt 43 extends between the reduction pulley 41 and
the driving pulley 40.

Reference numeral 44 denotes a reduction gear which 1s
rotatably supported to the chassis 4. The reduction gear 44
1s constructed by integratedly forming a flat gear portion 44a
adapted to be come 1nto engagement with the gear portion 42
of the reduction pulley 41 and a slightly thick pinion gear
portion 44b adapted to be come 1nto engagement with the
iner tooth gear portion 38 of the cam cylinder 36.

When the loading motor 39 rotates, the rotation 1s trans-
ferred along a transferring path of the driving pulley
40—belt 43—reduction pulley 41 gear portion 42—flat gear
portion 44a of the reduction gear 44—pinion gear portion
44b of the reduction gear 44—inner tooth gear portion 38 of
the cam cylinder 36—loading gear 28, so that the loading
ogear 28 rotated.
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When the slide tray 7 1s pulled 1nto the outer casing 2 and
the mechanical deck is ascended (hereinafter, these opera-
tions are referred to as a “loading”), the loading motor 39
rotates clockwise, thereby rotating counterclockwise the
loading gear 28 and the cam cylinder 36. On the other hand,
when the slide tray 7 1s pulled out of the outer casing 2 and
the mechanical deck is descended (hereinafter, the above
operations are referred to as an “unloading”), the loading
motor 39 rotates counterclockwise, thereby rotating clock-
wise the loading gear 28 and the cam cylinder.

e-4. Mechanical deck (FIGS. 7 and 12 to 16)

Reference numeral 45 denotes a mechanical deck
arranged at a position which 1s slightly closer to the rear
portion of the left half of the chassis 4. The mechanical deck
45 comprises: a mechanical chassis 46 having crank-like
shape when 1t 1s seen from the side direction; a turn table 47
arranged over the upper surface of the rear edge portion of
the chassis 46; a pickup 48 which 1s supported to slightly
front position of the turn table 47 so as to be movable 1n the
front/rear direction; and the like.

The mechanical chassis 46 comprises: a mechanism por-
tion 46a which 1s smaller than the mechanical deck arrang-
ing hole 4a of the chassis 4 by one rank and 1n which the turn
table 47, pickup 48, and the like are arranged; and a
supporting portion 46b 1n which a portion at a position
which 1s slightly lower than the front edge of the mechanism
portion 46a 1s projected forwardly and a right/left width
dimension and a front/rear length are almost half of those of
the mechanism portion 46a. Supporting shafts 49 which are
projected to the side direction are integrally formed at an
almost center 1n the front/rear direction of both of the right
and left side surfaces of the supporting portion 46b. On the
other hand, a spherical engaging member 50 which slidably
comes 1nto engagement with the cam groove 37 of the cam
cylinder 36 is integratedly projected and formed at the front
cdge of the supporting portion 46b.

According to such a mechanical deck 45, the supporting
shafts 49 of the mechanical chassis 46 are located between
the mechanical deck arranging hole 4a of the chassis 4 and
the concave portion 4b and are rotatably supported to
supporting ribs 4d having supporting holes 4c which are
respectively opened 1n the right or left direction. Thus, the
mechanical deck 45 1s supported 1n a state 1n which it can
swing like a secesaw.

Reference numeral 51 denotes a coil spring which 1s
shrunk and arranged between the front edge mechanical
chassis 46 and the bottom plate of the chassis 4. Therefore,
a counterclockwise rotational force when 1t 1s seen from the
left direction 1s applied to the mechanical chassis 46. The
mechanical chassis 46 1s swung between the ascending
position where the upper surface of the mechanism portion
46a and the upper surface of the chassis 4 form substantially
a flush surface and the descending position where the upper
surface of the mechanism portion 46a 1s inclined counter-
clockwise at an angle of about 15° when it is seen from the
left direction.

The mechanical chassis 46 1s stopped at the ascending
position when a projection 52 which 1s projected rearwardly
from the rear edge lower portion of the mechanism portion
46a of the mechanical chassis 6 1s come 1nto contact with a
rotation blocking plate 53 fixed to the chassis 4 so as to be
located on a locus of the projection 52.

In the case where the slide tray 7 1s located at the pull-in
position and the disc setting portion 19 of the disc table 16
1s located at a predetermined position, 1f the mechanical
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deck 45 reaches the ascending position, the turn table 47 and
the pickup 48 are projected into the disc setting portion 19
through the notch 8a of the circular concave portion 8 of the
slide tray 7 and through the opening portion 21 of the disc
setting portion 19. On the other hand, at this time, 11 the disc
20 1s placed onto the disc setting portion 19, the disc 20 1s
put on the turn table 47 and 1s remove away from the bottom
portion of the disc setting portion 19 and 1s sandwiched by
the turn table 47 and the chucking member 12 locating over
the turn table, so that the chucking 1s performed in a state in
which the disc 1s slightly floating from the bottom portion of
the disc setting portion 19.

f. Operation (FIGS. 12 to 16)

Loading and unloading operations of the slide tray 7 and
the mechanical deck 45 are executed as follows by the
loading mechanism 27 constructed as mentioned above.

f-1 Loading

When a loading command 1s input in a state 1n which the
slide tray 7 is located at the pull-out position (hereinafter,
referred to as a “pull-out state” the loading motor 39 rotates
clockwise. As mentioned above, the loading gear 28 and the
cam cylinder 36 are rotated counterclockwise, thereby mov-
ing the slide tray 7 in the direction of the pull-in position.
Further, after that, the mechanical deck 45 1s ascended 1n the
direction of the ascending position.

That is, in the pull-out state of the slide tray 7 (refer to
FIG. 12), the gear teeth on the rear edge side of the rack 13
are 1n engagement with the gear teeth of the counterclock-
wise side edge of the driving gear portion 29 of the loading
gear 28. On the other hand, the engaging member 50 of the
supporting portion 46b of the mechanical chassis 4 1s in
engagement with the counterclockwise side edge of the
decent holding portion 37a of the cam groove 37 of the cam
cylinder 36. When the loading gear 28 and the cam cylinder
36 rotate counterclockwise, the slide tray 7 1s conveyed 1n
the direction of the pull-in position 1n accordance with the
rotation of the loading gear 28 with which the rack 13 1s 1n
engagement. On the other hand, the engaging member 50 of
the mechanical chassis 46 relatively slides 1n the descent
holding portion 37a of the cam groove 37 and the vertical
position 1s held 1n this state.

When the pull-in of the slide tray 7 1s completed, the
engaging member 350 1s first moved from the descend
holding portion 37a of the cam groove 37 to the moving
portion 37b and the inclining motion to the upper position
side of the mechanical deck 45 1s started. On the other hand,
when the slide tray 7 1s located at a position which 1s away
from the pull-in position to this side by a predetermined
distance 1 (hereinafter, referred to as a “position just before
completion of the pull-in”), the engagement between the
first gear 29, of the driving gear portion 29 of the loading
ogear 28 and a second rack tooth 13, adjacent to the front edge
tooth 13, of the rack 13 1s cancelled. At the same time, the
abutted member 15 of the slide tray 7 comes 1nto engage-
ment with an edge portion 35a of the cam member 35

formed on the upper surface of the loading gear 28 (refer to
FIG. 13).

When the loading gear 28 further rotates counterclock-
wise from the above state, the abutted member 1S5 of the
slide tray 7 1s pressed rearwardly by the cam member 35 of
the loading gear, so that the slide tray 7 1s pulled into the
pull-in position. On the other hand, for an interval from the
position just before completion of the pull-in to the pull-in
position, the abutting members 14 of the slide tray 7 abut on
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the stopper members 6 of the chassis 4. When the slide tray
7 reaches the pull-in position, the abutting members 14 are
clastically come 1nto contact with the stopper members 6 1n
a state 1n which they are slightly depressed (refer to FIG.

14).

On the other hand, simultaneously with that the slide tray
7 arrives at the pull-in position the abutted member 15
comes 1nto engagement with the pull-in state holding mem-
ber 34 from the engagement with the cam member 35. Even
if the loading gear 28 further rotates counterclockwise, since
the pull-in state holding member 34 has an arc-like shape
which 1s concentrical with the loading gear 28, the rearward
movement of the slide tray 7 by the above engagements 1s
not performed.

In the case where the slide tray 7 1s located at the pull-in
position, since the first rack tooth 13, of the rack 13 is
formed slightly larger than the other rack teeth, the tip
portion of the first rack tooth 13, 1s located on the inside than
the tooth edge circle of the driving gear portion 29 of the
loading gear 28.

On the other hand, for a period of time of the counter-
clockwise rotation of the loading gear 28, the engaging
member 50 of the mechanical chassis 46 relatively moves in
the moving portion 37b of the cam groove 37 of the cam
cylinder 36, so that the mechanical chassis 46 1s moved 1n
the direction of the ascending position. Further, the engaging
member 50 of the mechanical chassis 46 comes 1nto engage-
ment with the ascending position holding portion 37c of the
cam groove 37 by the counterclockwise rotation of the cam

cylinder 36, thereby completing the loading of the mechani-
cal deck 45 (refer to FIG. 185).

On the other hand, since a state in which the slide tray 7
1s held at the pull-1n position corresponds to a state 1n which
the stopper members 6 are 1n elastic contact with the
abutting members 14, a force in the pull-out direction 1s
applied to the slide tray 7. Due to this, the abutted member
15 comes 1nto pressure contact with the inside surface 34a
of the pull-in state holding member 34 and the above state
of the slide tray 7 1s held without causing any shaking of the
chassis 4.

f-2. Unloading

When the unloading command 1s imnput in the loading
completion state as mentioned above, the loading motor 39
rotates counterclockwise and the loading gear 28 and the
cam cylinder 36 are rotated clockwise as mentioned above,
thereby descending the mechanical deck 45 1n the direction
of the descending position and conveying the slide tray 7 1n
the direction of the pull-in position. That 1s, out the loading
completion state of the mechanical deck 45 as mentioned
above, the engaging member 50 of the supporting portion
46b of the mechanical chassis 46 1s in engagement with the
clockwise side edge of the ascending position holding
portion 37c of the cam groove 37 of the cam cylinder 36. On
the other hand, the notched tooth portion 30 of the loading
ogecar 28 1s located on the locus of the rack 13 of the slide tray
7 s0 as to face the rack 13. Further, the tip portion of the first
rack tooth 13, of the rack 13 1s located on the 1nside of the
tooth edge circle of the driving gear portion 29 as mentioned
above. When the loading gear 28 and the cam cylinder 36
rotate clockwise, the engaging member 50 of the mechanical
chassis 46 relatively moves from the ascending position
holding portion 37c¢ of the cam groove 37 to the moving
portion 37b, so that the mechanical deck 45 1s conveyed 1n
the direction of the descending position.

On the other hand, since the abutted member 15 of the
slide tray 7 1s held 1n the engaging state with the pull-in state
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holding member 34 of the loading gear 28 and the rack 13
faces the notched tooth portion 30 of the loading gear 28, the
slide tray 7 1s held 1n the pull-in state.

When the first gear tooth 29, of the driving gear portion
29 of the loading gear 28 approaches the position of the rack
13, the abutted member 15 comes into engagement with the
cam member 35 from the engagement with the pull-in state
holding member 34. The holding force in the pull-in state to

the slide tray 7 1s cancelled, thereby allowing the forward
movement. When the loading gear 28 further rotates
clockwise, the first gear tooth 29, of the driving gear portion
29 comes 1nto contact with the tip portion of the first rack
tooth 13, of the rack 13, thereby slightly moving the rack 13
forwardly. Thus, the engagement between the driving gear
portion 29 and the rack 13 is started.

Simultaneously with that the engagement of the abutted
member 15 with the pull-in state holding member 34 1is
shifted to the engagement with the cam member 35, the disc
tray 7 1s gradually pushed out by the projecting portion 60a
of the tray pushing-out cam member 60. When the first tooth
13. of the rack 13 and the driving gear portion 29 are come
into engagement, the tray 7 1s 1n a moving state, so that the
shock which 1s generated when the first tooth 13, of the rack
13 collides with the driving gear portion 29 1s reduced

On the other hand, when the first tooth 13, of the rack 13
1s come 1nto engagement with the first gear tooth 29, of the
driving gear portion 29, since the first gear tooth 29, 1is
formed 1n the tip portion of the elastic member 33, the elastic
member 33 1s slightly curved to the central side when they
are come Into contact, so that the shock i1s reduced and a
collision sound or the like is not generated (refer to FIG. 16).

Further, simultaneously with the start of the engagement
between the driving gear portion 29 of the loading gear 28
and the rack 13, the engagement between the abutted mem-
ber 15 of the shde tray 7 and the cam member 35 1s
cancelled, thereby enabling the slide tray 7 to be moved
forwardly, that 1s, in the direction of the pull-out position.

When the loading gear 28 and the cam cylinder 35 further
rotate clockwise, the engaging member 50 of the mechanical
chassis 46 moves from the moving portion 37b of the cam
oroove 37 to the descending position holding portion 37a.
The shide tray 7 1s pulled out 1n the direction of the pull-out
position with the mechanical deck 45 held at the descending
position. The unloading 1s completed.

o. Others

Reference numeral 54 denotes a forced rotating mecha-
nism which 1s used in a manner such that in the case where
the shide tray 7 1s manually enclosed to the pull-in position
without driving the loading motor 39 in the unloading state
(for instance, at the time of a power failure), simultaneously
with that the engagement between the driving gear portion
29 of the loading gear 28 and the rack 13 1s cancelled, the
loading gear 28 1s rotated counterclockwise, thereby cer-
tainly performing the engagement between the cam member
35 of the loading gear 28 and the abutted member 15 of the
slide tray 7.

The forced rotating mechanism 54 comprises: an almost
[-character like elastically contact L-shaped arm 55 whose
bending portion 1s rotatably supported to the chassis 4; and
a tension spring 56 which 1s retained to a tip portion of one
arm 55a of the elastically contact L-shaped arm 355 and
applies a rotating force thereto. A tip portion of another arm
55b of the arm 535a of the elastically contact L-shaped arm
55 to which the tension spring 56 1s retained 1s 1n elastic
contact with the lower edge of the outer peripheral surface
of the cam cylinder 36.
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On the other hand, at the lower edge of the outer periph-
eral surface of the cam cylinder 36, a concave portion 57 1s
formed at a position which 1s away from the first gear tooth
29 of the driving gear portion 29 by an angle of about 180°
as a center angle when it 1s seen from the upper direction.

When the slide tray 7 1s manually depressed, at a position
where the tip portion of the arm 55b of the elastically contact
[-shaped arm 55 which 1s 1n elastic contact with the outer
peripheral surface of the cam cylinder 36 comes to the
concave portion 57, such a tip portion tries to drop 1nto the
bottom portion by the elastic force of the tension spring 56,

thereby forcedly rotating the cam cylinder 36. The cam
cylinder 36 and the loading gear 28 are forcedly rotated as
mentioned above even if the rotational force 1s not applied
by the loading motor 39. Therefore, almost simultaneously
with that the engagement between the loading gear 28 and
the rack 13 1s released, the engagement between the cam
member 35 of the loading gear 28 and the abutted member
15 1s performed.

Although not shown, the disc player 1 1s provided with a
limiter switch for detecting that the slide tray 7 has reached
the pull-in position. When the slide tray 7 arrives at the
pull-1n position, the loading motor 39 1s stopped. In addition,
a detection switch for detecting whether the present state 1s
the loading state or the unloading state 1s provided. When an
OPEN/CLOSE button to instruct the loading or unloading
state 1s depressed, the forward or reverse rotation of the
loading motor 1s determined.

As will be obviously understood from the above
description, a disc tray loading mechanism of the mvention
relates to a disc tray loading mechanism comprising: a disc
tray onto which recording medium discs are detachably set
and which moves between a pull-out position where the disc
tray was pulled out of a casing and a pull-in position where
the disc tray was pulled 1nto the casing and which has a rack
extending along the moving direction; and a loading gear
which 1s rotatably supported to the casing and has a tooth
portion which 1s come 1nto engagement with the rack of the
disc tray, characterized in that an abutted portion 1s formed
in a portion of the disc tray which faces the loading gear in
the pull-in state of the disc tray, a pull-in state holding
portion having an arc-like shape which 1s concentrical with
the loading gear and holds the disc tray into the pull-in state
by being come 1nto engagement with the abutted portion 1s
formed on the upper surface of the loading gear, a cam
portion 1s formed 1n an edge portion of the pull-in state
holding portion on the side of the start of the engagement
with the abutted portion, the engagement between the load-
ing gear and the rack of the disc tray is released just betfore
completion of the pull-in of the disc tray, and at the same
fime, the engagement between the cam portion of the
loading gear and the abutted portion of the disc tray 1is
started, thereby executing the subsequent pull-in of the disc
tray by the pressing motion of the cam portion to the abutted
portion.

Therefore, according to the disc tray loading mechanism
of the mvention, the pull-in speed of the disc tray can be
reduced just before completion of the pull-in of the disc tray
and a shock which occurs upon completion of the pull-in of
the disc tray can be reduced. Thus, a shock sound due to the
collision of the disc tray and the member on the casing side
for restricting the pull-in position of the disc tray 1s elimi-
nated. In addition, an adverse mfluence on each section of
the disc player by the collision 1s eliminated and the quality
of the disc player can be raised.

The embodiment has been described with respect to the
case where the disc tray loading mechanism of the mnvention
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was applied to an automatic changing type disc player in
which a plurality of compact discs can be set. However, the
invention 1s not limited to such a case and can be so applied
to a disc player which can reproduce only one compact disc.
On the other hand, the invention 1s not limited to a compact
disc player but can be also applied to video disc player and
further to what 1s called a multi-disc player which can
reproduce a plurality of kinds of discs such as compact disc,
video disc, and the like.

On the other hand, 1n the embodiment, the invention has
been applied to the disc player in which both of the pull-in
and pull-out operations of the slide tray and the ascending
and descending operations of the mechanical deck can be
executed by one loading gear. However, the invention 1s not
limited to such a player but can be also applied to a disc
player having a loading gear to execute only the pull-in/out
operations of the slide tray.

Further, the practical shape, structure, and construction
shown 1n the embodiment have been shown as a merely
examples to embody the disc tray loading mechanism of the
invention. The technical scope of the mvention must not be

limitedly interpreted by them.
What 1s claimed 1s:

1. A disc tray loading mechanism comprising: a disc tray
onto which discs are detachably set and which moves
between a pull-out position where the disc tray 1s pulled out
of a casing and a pull-in position where said disc tray is
pulled into the casing and which has a rack extending along
a side of said tray 1n 1ts direction of travel; and a loading gear
which 1s rotatably supported to the casing and which has a
tooth portion adapted to engage the rack of said disc tray,
wherein

an abutted portion 1s formed on an upper surface of said

disc tray which faces said loading gear 1n a pull-in state
of said disc tray; and

a pull-in state holding portion which has an arc-like shape
formed on and concentric with said loading gear and
which holds said disc tray in the pull-in position by
engaging with the abutted portion, said pull-in state
holding portion 1ncluding a cam portion formed 1n an
edge portion of the pull-in state holding portion where
said pull-in state holding portion {first engages said
abutted portion,

wherein said cam portion engages said abutting portion
after said loading gear and said rack have released
engagement just before completion of the pull-in of the
disc tray, thereby finishing the pull-in of said disc tray
alter completion of the release of engagement between
said loading gear and said rack by a pressing motion of
the cam portion to the abutted portion.

2. A disc tray loading mechanism according to claim 1,
wherein on the upper surface of said loading gear, there 1s
provided a disc tray pushing-out cam portion which engages
the abutted portion by rotation of said loading gear during
the unloading of said disc tray, thereby moving said disc tray
in the direction of the pull-out position.

3. A disc tray loading mechanism comprising: a disc tray
onto which discs are detachably set and which moves
between a pull-out position where the disc tray 1s pulled out
of a casing and a pull-in position where said disc tray is
pulled into the casing and which has a rack extending along
a side of said tray 1n its direction of travel; and a loading gear
which 1s rotatably supported to the casing and which has a
tooth portion adapted to engage the rack of said disc tray,
wherein

an abutted portion 1s formed on an upper surface of said
disc tray which faces said loading gear 1n a pull-in state
of said disc tray; and
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a pull-1n state holding portion which has an arc-like shape
formed on and concentric with said loading gear and
which holds said disc tray in the pull-in position by
engaging with the abutted portion, said pull-in state
holding portion including a cam portion formed 1n an
edge portion of the pull-in state holding portion where
said pull-in state holding portion first engages said
abutted portion;

wherein said cam portion engages said [abutting] abutted
portion after said loading gear and said rack have
released engagement just before completion of the
pull-in of the disc tray, thereby finishing the pull-in of
said disc tray after completion of the release of engage-
ment between said loading gear and said rack by a
pressing motion of the cam portion to the abutted
portion,

wherein the upper surface of said loading gear, there 1s
provided a disc tray pushing-out cam portion which
engages with the abutted portion by rotation of said

loading gear during the unloading of said disc tray,
thereby moving said disc tray in the direction of the

pull-out position, and wherem a first tooth of said
loading gear 1s provided as an elastic member having
flexibility 1n a radial direction of said loading gear.

4. A disc tray loading mechanism according to claim 1,
further comprising rotation driving means for rotating said
loading gear, and wherein said rotation driving means has
forced rotating means for rotating said loading gear simul-
taneously when said loading gear disengages from the rack,
thereby allowing the cam portion to be engaged with the
abutted portion when said disc tray 1s moved in the direction
of the pull-in position 1n an mmoperative mode.

5. A disc tray loading mechanism comprising: a disc tray
onto which discs are detachably set and which moves
between a pull-out position where the disc tray 1s pulled out

of a casing and a pull-in position where said disc tray is
pulled into the casing and which has a rack extending along
a side of said tray in 1ts direction of travel; and a loading gear
which 1s rotatably supported to the casing and which has a
tooth portion adapted to engage the rack of said disc tray,
wherein

an abutted portion 1s formed on an upper surface of said
disc tray which faces said loading gear in a pull-in state
of said disc tray; and

a pull-1n state holding portion which has an arc-like shape
formed on and concentric with said loading gear and
which holds said disc tray in the pull-in position by
engaging with the abutted portion, said pull-in state
holding portion including a cam portion formed 1n an
edge portion of the pull-in state holding portion where
said pull-in state holding portion first engages said
abutted portion;

wherein said cam portion engages said [abutting] abutted
portion after said loading gear and said rack have
released engagement just before completion of the
pull-in of the disc tray, thereby finishing the pull-in of
said disc tray after completion of the release of engage-
ment between said loading gear and said rack by a
pressing motion of the cam portion to the abutted
portion,

said disc tray loading mechanism further comprising
rotation driving means for rotating said loading gear,
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and wherein said rotation driving means has forced
rotating means for rotating said loading gear simulta-
neously when said loading gear disengages from the
rack, thereby allowing the cam portion to be engaged
with the abutted portion when said disc tray 1s moved

in the direction of the pull-in position of an mnoperative
mode, and

wherein said forced rotating means comprises: an arm
adapted to elastically come into contact with a side
surface of the loading gear; and pressing means for

rotationally pressing the arm.
6. A disc tray loading mechanism according to claim 1,
further comprising stopper means made of an elastic mem-

ber which contacts said disc tray when said disc tray reaches
a pull-in completion position.
7. A disc player with a tray loading mechanism compris-
Ing.
a body;
a tray moving in a linear direction between a first position
and a second position, said tray being projected from
said body when said tray is positioned at said first

position and being nside said body when said tray is
positioned at said second position;

a disc table rotatably mounted on said tray and having a
plurality of disc setting portions, each for holding a
disc, arranged along an outer periphery of said disc
fable;

a loading gear, as part of said loading mechanism, for
transferring said tray between said first position and
said second position; and

a mechanical chassts arranged within said body having a
longitudinal axis which i1s parallel to said linear
direction, said mechanical chassts including an optical
pickup and a rotatable turntable arranged along said
longitudinal axis of satd mechanical chassis, wherein
said rotatable turntable of said mechanical chassis is
offset so as not to intersect a line parallel to said linear
direction which passes through a rotational axis of said
disc table and which lies in a plane of said rotatable
furntable.

8. A disc player according to claim 7, wherein said
mechanical chassis is supported such that it swings between
an ascended position and a descended position, said optical
pickup being directed in a direction substaniially parallel to
the rotational axis of the disc table when said mechanical
chassis is in said ascended position.

9. A disc player according to claim 8, wherein each disc
setting portion has an opening portion formed therein, said
opening portion extending in a radial divection from a center
position of each said disc setiing portion whereby each said
disc setting portion is capable of being rotated to a position
over said mechanical chassis in which said longitudinal axis
of said chassis is substantially parallel to said radial direc-
tion of said disc setting portion when said mechanical
chassts is in said ascended position.
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10. A disc player according to claim 7, wherein said 12. A disc player according to claim 7, further comprising
loading gear includes a cam member which engages and a clamping arm supporting a chucking member above said
locks said tray in said second position. rotatable turntable for chucking a disc on said rotatable

11. A disc tray loading mechanism according to claim 1, turniable.

13. A disc player according to claim 12, wherein said

clamping arm is supported by and extends from a corner of
said tray.

further comprising a mechanical chassis arranged within
said casing at a position offset from a rotational axis of said

disc tray wherein a longitudinal axis of said mechanical 14. A disc player according to claim 13, wherein said

chasstis ts parallel to said dirvection of travel of said tray, said clamping arm extends in a straight line toward an opposite
mechanical chassis including an optical pickup and a rotat- 1o corner of said tray.

able turn table arranged along said longittudinal axis of said
mechanical chassts. £ % % % %
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