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OPTICAL DISC DRIVE AND TRAY DRIVING
DEVICE THEREOF

[0001] This application claims the benefit of People’s
Republic of China application Serial No. 201110176802 .4,
filed Jun. 23, 2011, the subject matter of which is incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates in general to a tray driving
device, and more particularly to a tray driving device used in
an optical disc drive.

[0004] 2. Description of the Related Art

[0005] In general, optical disc is loaded in/out by a tray in
the half-height optical disc drive. The half-height optical disc
drive usually contains a tray driving device for driving the tray
out of the optical disc drive that user can put disc on the tray
or take disc out from the tray. Then, the tray driving device
drives the tray back into the optical disc drive. Therefore, the
function of loading disc in/out is performed.

[0006] Thetray driving device is driven by a driving motor,
and the driving motor connects to a gear transmitting assem-
bly. The tray is driven by the driving motor through the gear
transmitting assembly. In this case, the gears of the gear
transmitting assembly are tightly engaged to each other, and
the engaged teeth of the gears are easily broken under a great
shock.

[0007] In other design, the driving motor connects to the
gear transmitting assembly through a belt for avoiding the
engaged teeth of the gears from being broken caused by
tightly engaged. However, the disadvantage is that the belt
could fall oft when optical disc is under a great shock result-
ing in the tray driving device being unworkable.

SUMMARY OF THE INVENTION

[0008] Accordingly, the invention provides a tray driving
device of an optical disc drive, wherein the tray driving device
is driven by a belt. In this invention, the belt idler is designed
to improve the stability of belt transmission for preventing the
belt from falling off caused by over vibration. Therefore, the
reliability of the tray driving device is increased.

[0009] According to one aspect of the present invention, a
tray driving devise used in an optical disc drive is provided to
comprise a driving motor; a belt wheel, disposed on a driving
shaft of the driving motor; a belt idler, connected to the belt
wheel through a belt, wherein the belt idler has a belt groove
for containing the belt, and a guiding inclined plane is pro-
truded on the top of the belt idler; and a gear assembly,
connected under the belt idler and connected to a tray.
[0010] According to another aspect of the present inven-
tion, an optical disc drive is provided to comprise a base; a
tray, movably disposed on the base; a spindle motor, disposed
on the base for supporting and rotating an optical disc; a
pickup head, disposed on the base for reading information
stored in the optical disc; and a tray driving device disposed
onthe base for driving the tray to load in/out of the optical disc
drive, wherein the tray driving device comprises: a driving
motor; a belt wheel, disposed on a driving shaft of the driving
motor; a belt idler, connected to the belt wheel through a belt,
wherein the belt idler has a belt groove for containing the belt,
and a guiding inclined plane is protruded on the top of the belt
idler; and a gear assembly, connected under the belt idler and
connected to the tray.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will become apparent from the fol-
lowing detailed description of the preferred but non-limiting
embodiments. The following description is made with refer-
ence to the accompanying drawings.

[0012] FIG. 1 shows an explosive view of an optical disc
drive according to an embodiment of the present invention;
[0013] FIG. 2 shows an enlarged view of a tray driving
device according to FIG. 1;

[0014] FIG. 3 shows an assembling of'a belt idler and a gear
assembly according to an embodiment of the present inven-
tion; and

[0015] FIG. 4 shows an assembling of'a belt idler and a gear
assembly according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Please refer to FIG. 1. FIG. 1 shows an explosive
view of an optical disc drive 100 according to an embodiment
of'the present invention. The optical disc drive 100 comprises
a base 110, a tray 120 movably disposed on the base 110, a
spindle motor 130 disposed on the base 110 for supporting
and rotating an optical disc, a pickup head 140 disposed on
the base 110 for reading the information stored in the optical
disc, and a tray driving device 150 disposed on the base 110
for driving the tray 120 to load in/out of the optical disc drive
100.

[0017] Please refer to FIG. 2. FIG. 2 shows an enlarged
view of the tray driving device 150 according to FIG. 1. The
tray driving device 150 comprises a driving motor 151, a belt
wheel 152 disposed on a driving shaft of the driving motor
151, a belt idler 155 connected to the belt wheel 152 through
a belt 153, and a gear assembly 154 connected to the belt
wheel 152 and the tray 120 respectively.

[0018] When the driving motor 151 is powered, the belt
wheel 152 disposed on the driving shaft of the driving motor
151 starts to rotate and, accordingly, drives the belt idler 155
through the belt 153. Then, the belt idler 155 drives the gear
assembly 154 to bring the tray 120 to load in or out of the
optical disc drive 100.

[0019] Next, please refer to FIG. 3. FIG. 3 shows an assem-
bling of the belt idler 155 and the gear assembly 154 accord-
ing to an embodiment of the present invention.

[0020] In order to prevent the belt 153 from falling off the
belt idler 155 under an over shock or vibration, the belt idler
155 has a belt groove 1551 for containing the belt 153 as
shown in FIG. 2. The other end of the belt 153 is connected to
the belt wheel 152, and the gear assembly 154 is connected to
the bottom of the belt idler 155. When the belt idler 155 is
driven by the belt wheel 152 and the belt 153, the belt idler
155 is rotated about a rotating axis S and drives the gear
assembly 154 to rotate together.

[0021] Inthisembodiment,a guiding inclined plane 1552 is
protruded on the top of the belt idler 155, and the guiding
inclined plane 1552 is disposed above the belt groove 1551.
The guiding inclined plane 1552 is disposed around the rotat-
ing axis S, and the guiding inclined plane 1552 is retracted
upwardly. In other words, the diameter at bottom of the guid-
ing inclined plane 1552 is longer than the diameter at top of
the guiding inclined plane. Furthermore, a guiding spot 1553
is outwardly protruded on the guiding inclined plane 1552.
The outer surface at the radial direction of the guiding spot
1553 is a curved surface, and the curved surface is inwardly
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retraced. In the present invention, the number of the guiding
spot is not limited. The number of the guiding spot can be
design based on actual implement.

[0022] Please refer to FIG. 4. FIG. 4 shows an assembling
of a belt idler 155" and a gear assembly 154 according to
another embodiment of the present invention.

[0023] In this another embodiment, the belt idler 155' has a
belt groove 1551 for containing the belt 153 as shown in FI1G.
2. The other end of the belt 153 is connected to the belt wheel
152, and the gear assembly 154 is connected to the bottom of
the belt idler 155'. When the belt idler 155' is driven by the belt
wheel 152 and the belt 153, the belt idler 155' is rotated about
a rotating axis S and drives the gear assembly 154 to rotate
together.

[0024] In this another embodiment, a guiding inclined
plane 1552 is protruded on the top of the belt idler 155', and
the guiding inclined plane 1552 is disposed above the belt
groove 1551. The guiding inclined plane 1552 is disposed
around the rotating axis S, and the guiding inclined plane
1552 is retracted upwardly. In other words, the diameter at
bottom of the guiding inclined plane 1552 is longer than the
diameter at top of the guiding inclined plane. Furthermore, a
guiding spot 1553' is outwardly protruded on the guiding
inclined plane 1552. The outer surface at the radial direction
of the guiding spot 1553 is a curved surface, and the curved
surface is outwardly protruded. In the present invention, the
number of the guiding spot is not limited. The number of the
guiding spot can be design based on actual implement.
[0025] According to the embodiments of the belt idler,
when the optical disc drive is under an over vibration and the
belt is attempting to fall off the belt groove, the guiding
inclined plane and the guiding spot can efficiently guide the
belt back into the belt groove. Therefore, the belt is prevented
from falling off the belt idler.

[0026] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:

1. A tray driving device of an optical disc drive, wherein the

optical disc drive has a tray, comprising:

a driving motor;

a belt wheel, disposed on a driving shaft of the driving
motor;

a belt idler, connected to the belt wheel through a belt,
wherein the belt idler has a belt groove for containing the
belt, and a guiding inclined plane is protruded on the top
of the belt idler; and

a gear assembly, connected under the belt idler and con-
nected to the tray.
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2. The tray driving device according to claim 1, wherein the
guiding inclined plane is disposed above the belt groove and
around a rotating axis, and the guiding inclined plane is
retracted upwardly.

3. The tray driving device according to claim 1, wherein a
guiding spot is outwardly protruded on the guiding inclined
plane.

4. The tray driving device according to claim 3, wherein an
outer surface at the radial direction of the guiding spot is a
curved surface, and the curved surface is inwardly retraced.

5. The tray driving device according to claim 3, wherein an
outer surface at the radial direction of the guiding spot is a
curved surface, and the curved surface is outwardly pro-
truded.

6. An optical disc drive, comprising:

a base;

a tray, movably disposed on the base;

a spindle motor, disposed on the base for supporting and
rotating an optical disc;

a pickup head, disposed on the base for reading informa-
tion stored in the optical disc; and

a tray driving device disposed on the base for driving the
tray to load in/out of the optical disc drive, wherein the
tray driving device comprises:

a driving motor;
a belt wheel, disposed on a driving shaft of the driving
motor;

a belt idler, connected to the belt wheel through a belt,
wherein the belt idler has a belt groove for containing
the belt, and a guiding inclined plane is protruded on
the top of the belt idler; and

a gear assembly, connected under the belt idler and con-
nected to the tray.

7. The tray driving device according to claim 6, wherein the
guiding inclined plane is disposed above the belt groove and
around a rotating axis, and the guiding inclined plane is
retracted upwardly.

8. The tray driving device according to claim 6, wherein a
guiding spot is outwardly protruded on the guiding inclined
plane.

9. The tray driving device according to claim 8, wherein an
outer surface at the radial direction of the guiding spot is a
curved surface, and the curved surface is inwardly retraced.

10. The tray driving device according to claim 8, wherein
an outer surface at the radial direction of the guiding spotis a
curved surface, and the curved surface is outwardly pro-
truded.



