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5 FIELD OF THE INVENTION

This invention relates the field of optical disc drives, and particularly

to a sub-chassis lifting mechanism for optical disc drives.
10 BACKGROUND OF THE INVENTION

Optical disc drives and disc loading mechanism are generally well
known to those skilled in the art. There are two major movements during
the loading of an optical disc into an optical disc drive. The first is the

15 sliding movement of the loader tray into the drive. The second is the

| movement by which the optical reader is placed in position to read the disc.
The second moven;ent is often accomplished by pivbting up the tray, here
referred to as the sub-chassis, which supports the optical reader from an
lowered position to a raised position. Currently, a number of different

20 mechanism is used to raise and lower the sub-chassis. Many use gears or
more complex devices for facilitating the movement and the timing of the
movement of the sub-chassis.

In the recent years, many improvements have been made to the
loading mechanism in general and to the sub-chassis lifting mechanism to

25 make the optical disc drive system more stable, reliable, less complex,
cheaper, etc. Some of these improvements are detailed in, among others,
US Patents #5,381,393 and #5,416,763. Despite the many improvements,

the loading mechanism of the most current optical disc drives still employ
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high quantities, it is highly desirable to have a mechanism which uses the

least number of 'components possible, and which is adapted for easy
assembly. Hence, it would be desirable to have a sub-chassis raising
10  mechanism which further reduces the complexity, which is versatile, and

which is highly adaptable for high-volume manufacturing.
OBJECT OF THE INVENTION

15 It is therefore the object of the present invention to provide a sub-
chassis raising mechanism for an optical disc drive which reduces the
complexity associated with the previous systems, and which can be more

easily produced in a mass manufacturing setting.
20 SUMMARY OF THE INVENTION

The present invention is a sub-chassis lifting mechanism for an
optical disc drive.” The present lifting mechanism is generally adapted for
pivoting type sub-chassis which rotates around a fixed axis and has 1-

25 degree of freedom. The preferred embodiment of the lifting mechanism
includes an upper arm and a lower arm, both of which protrude out
perpendicularly from a cylindrical main body and which extend out

substantially in opposite directions from each other. The upper arm has a
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out from the side of the cylindrical body. On the face of the wing segment is
slanted slit which is angled in relation to the axis of the cylindrical 'body.
5 The slanted slit has an upper end and a lower end, each having a rounded
cavity. This unique shape and features described, allow the lifter to

efficiently raise and lower the sub-chassis.

BRIEF DESCRIPTION OF THE DRAWINGS
10

FIG. 1 is a perspective diagram illustrating the overall configuration of

the present invention.

FIG. 2A is a plan view of the bottom side of the loader tray with the

15 gear bar in its first position.

FIG. 2B is a plan view of the bottom side of the loader tray with the

gear bar in its second position.

20 FIG. 2C is a perspective view of the bottom side of the loader tray with

the gear bar removed.

FIG. 3 is a plan view of the chassis as the gear bar approaches the
full in-position.
25

FIG. 4A is a perspective diagram of the isolated gear bar.
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FIG. 5 is an isolated plan view illustrating the relationship between

5 the gear bar and the lifter when the gear bar is in the second position.

FIG. 6 is an isolated plan view illustrating the relationship between

the gear bar and the lifter before the gear bar is in the full in-position.

10 FIG. 7 is a perspective view of an optical disc drive with the tray

loader in its fully out-position.

FIG. 8A is a perspective view of an optical disc drive and an optical
disc with the tray loader in its fully in-position.
15
FIG. 8B is a perspective view of an optical disc drive and an optical

disc with the tray loader in its fully out-position.

FIG. 9A is a perspective view of the loading mechanism with the gear

20 bar in its fully out-position.

FIG. 9B is a perspective view of the loading mechanism with the gear

bar in its second position.

25 FIG. 10A and 10B are perspective diagrams showing the two views of

the lifter.

FIG. 10C is a side view of the lifter of FIG. 10A and FIG. 10B.



The present invention is a sub-chassis lifting mechanismfor an

optical disc drive. The present |ifting mechanismis generally adapted for
pi voting type sub-chassis which rotates around a fixed axis and has 1- 25
degree of freedom The preferred enbodi nrerg of the |lifting nmechani sm

i ncludes an upper armand a lower arm both of which protrude out
perpendicularly froma cylindrical main body and whi ch extend out

substantially in opposite directions fromeach other. The upper arm has a
3 . .
FIG. 11 is an exploded view of the sub-chassis illustrating how the

nipple on the sub-chassis engages with the slanted slit in the lifter.
5 FIG. 12 is an exploded view of the chassis with the flexible ramp.

FIG. 13 is a perspective diagram of the lifter in FIG. 10A without a

lower arm.

10 FIG. 14 is a perspective diagram of an altemative embodiment for the

sub-chassis lifting mechanism
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The present invention is a sub-chassis lifting mechanism for an

optical disc drive. The present lifting mechanism is generally adapted for

~ 5 pivoting type sub-chassis which rotates around a fixed axis and has 1-

degree of freedom. FIG. 10A, 10B, and 10C illustrate the preferred

embodiment of the lifting mechanism, or lifter for short. The lifter 30 includes

an upper arm 31 and a lower arm 32, both of which protrude out

perpendicularly from a cylindrical main body 33 and which extend out

10 substantially in opposite directions from each other. The upper arm 31 has

a finger 31a and a rounded cavity 31b at the end of the arm 31. The

cylindrical body 33 has a hole 33a which extends through the length of the

body and a wing segment 34 which extends out from the side of the

cylindrical body 33. On the face of the wing segment 34 is slanted slit 35

15  which is angled in relation to the axis of the cylindrical body 33. The slanted

slit 35 has an upper end 35a and a lower end 35b, each having a rounded
cavity. |

To properly engage the sub-chassis in the lowering and raising

movements, the sub-chassis should have a extending member, or a nipple

20 65, as shown in FIG. 11, which is slidably fitted into the slanted slit 35. In

addition, the hole 33a of the lifter 30 should be rotatably fitted onto a pole,

or attached in some other manner, such that the lifter 30 can freely rotate.

The structural relationship between the lifter 30 and the sub-chassis 60 is

such that a clockwise movement (when looking down from above) of the

25 lifter 30 would cause the nipple 65 to slide along the slanted slit 35 until the

nipple reaches the upper end 35a of the slanted slit 35, where the nipple 65

is fitted snugly in the rounded cavity of the upper end 35a. This movement

just described would, hence, raise the entire sub-chassis 60 as it pivots



FIG 2Ais a plan view of the bottomside of the |oader tray with the 15

gear bar inits first position. FIG 2B is a plan view of the
bottom side of the |oader tray with the gear bar in its second

posj tion. 20 FIG 2C is a perspecyive view of the bottom side of
the | oader tray with t he gear bar renoved. FIG 3is a

plan view of the chassis as the gear bar approaches the
i n-posi tion. upward. Conversely, a counterclockwise rotational movement of the lifter

30 would cause the nipple 65 to slide down along the slanted 35 until the
nipple 65 reaches the lower end 35b, and the sub-chassis 60 would pivot
downward. |

5 When the sub-chassis 60 is fully raised and the nipple is in the
rounded cavity at the upper end 35a, the sub-chassis 60 is locked into
position. This is because the nipple rests on a relatively flat, rather than a
slanted, bottom in the cavity, and so any force exerted by the nipple in the
downwardly direction (the only direction possible since the sub-chassis has

10 only 1-degree of freedom) will exert the force only in a direction
perpendicular to the plane of rotation of the lifter 30. Hence, the lifter 30
does not rotate and preventing the sub-chassis 60 from returning to the
lowered position. This feature is important as it prevents the sub-chassis
from inadvertently pivoting downward .

15 Because the lifter 30 has this self-locking feature, there is a need for
a manual releasing mechanism for disengaging the sub-chassis from this
locked position in the event that there is a problem with the motor or other
parts of the mechanism. This releasing mechanism is provided for by the
lower arm 32 of the lifter 30. As shown in FIG. 9B and 10B, when the lifter

20 30 is in the locked position, the angled end 32a of the lower arm 32,
becomes disposed inside the opening 3. A small hole (not shown) is
provided on the outside of the chassis 5 such that a small pin can have
access to the angled end 32a. To manually release the sub-chassis from
the locked position, one needs to push the angled end 32a through the

25 small opening. Although this manual release feature is highly desirable, it
is not essential to the function of the overall loading mechanism, and hence
can be eliminated if so desired. A lifter without the lower arm is illustrated

in FIG. 13,
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The rotational movement of the lifter 30 can be facilitated by having
the upper arm 31 engage with another movihg mechanism. While this
moving mechanism can come in many forms, a linear bar is particularly
suited to be used in conjunction with the present invention. The following
figures and description illustrate a preferred way of using the present
invention in an optical disc loading mechanism. However, one of ordinary
skilled in the art should understand that it is possible to utilize the present
invention in manners different that the precise description contained herein.

FIG. 1 illustrates an optical disc drive with a loading mechanism
utilizing the present lifting mechanism. The optical disc drive is shown here
with a standard optical reader 70 with a spindle turn table 72. The loading
mechanism generally includes the chassis 5, loader tray 10, linear gear bar
20, lifter 30, motor 40, gear train 50, sub-chassis 60. To better illustrate the
components of the present invention, the loader tray 10, which is usually
attached to the linear gear bar 20, and the gear bar 20 itself, have been
removed from their normal configuration such that the features of the
loading mechanism may be viewed more easily.

In the normal configuration, as shown in FIG. 7, the loader tray 10
and the chassis 5 are slidably mated such that the tray 10 can slide along
the chassis 5 with relative ease, and the gear bar 20 comes between the
loader tray 10 and the chassis. To facilitate this mating scheme, the loader
tray has a pair of channels 11, as better shown in FIG. 2A. These channels
11 are mated with thin guide strips 6 and 6a disposed on the chassis 5 as
can be seen in FIG. 1 and FIG. 3. Each of the channels 11 terminates to a
closed end 11b and has an unblocked opening 11a in the front.

Two extreme positions are possible for the loader tray 10 in relation
to the chassis 5: the fully in-position, FIG. 8A and the fully out-position, FIG.
8B. The fully out-position of FIG. 8B is the position where the tray 10 is in a



FIG 6 is an isolated plan view illustrating the relationship between

the gear bar and the lifter before the gear bar is in the full in-position.
10 FIG 7 is a perspective view of an optical disc drive with the
tray | oader in its fully out-positiomg FIG 8Ais a
"perspective view of an optical disc drive and an opti cal disc with
the tray loader in its fully in-position. 15 FIG 8B is a
per specti ve vipositidn avhesgtit maostddfsits bodyds aved euerlappingiwith the bady ofthen
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full t-
ully ou pos'prevent the tray 10 from actually disengaging from the chassis 5, a latch 7,

shown in FIGS. 1 and 3, is provided on the chassis to catch an extended

5 portion 12, shown in FIG. 1, of the tray 10. The fully in-position of FIG. 8A is
a position where the body of the loader tray 10 is fully overlapped with the
body of the chassis 5 and in position to aliow the turn table 72 of the optical |
reader 70 to engage the disc 80. In the full in-position, the closed ends 11b
of the channels 11, rest squarely against the guide strips 6a.

10 As shown in FIG. 2A and 2B, the gear bar 20 is attached to the
bottom side of the loader tray 10. Two extreme position are possible for the
gear bar 20 in relation to the loader tray 10: the first position and the
second position. When the loader tray 10 is in its fully out-position, the gear
bar 20 must be in its first position. However, when the loader tray 10 is in its

16 fully in-position, the gear bar 20 is in the first position initially, and then
moves to the second position, without the loader tray 10 changing its
position. The first position is illustrated in FIG. 2A, and the second position
is illustrated in FIG. 2B. The importance of these two positions will become
apparent in the following description that illustrates the interaction among

20 the gear bar 20, lifter 30, gear train 50 and the sub-chassis 60. For now, it is
important to describe its structural relationship with the tray loader 10.

The structural details of the gear bar 20 are shown in Figs. 4A and
4B. The gear bar 20 has a long, rigid, linear body 21 with a thin panel 22
projecting out of the body 21. Along the length of the body 21 and adjacent

25 to the thin panel 22 are gear teeth 23 which are designed to interact with
other complementary set of gear teeth. At a back end 27 of the body 21 is a
slanted arm 24 protruding out from the same side as the gear teeth 23. The

slanted arm 24 has a cylindrical tip 24a which protrudes out perpendicularly
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to the slanted arm 24. On the opposite side of the gear teeth 23 are two
spaced-apart pegs 25 having an head 25a and a thinner neck portion 25b
(the head 25a and neck 25b are better illustrated in FIG. 5). In between the
pegs 25 is a flexible claw 26 having an sloping head 26a and a lateral fin
26b.

Now referring to Figs. 2A, 2B, and 2C, the gear bar 20 is slidably
attached to a two thin panels, 13a and 13b, which are separated by a gap
13c, with the back end 17 of the gear bar 20 near the front end 2 of the
loader tray 10. The two thin panels 13a and 13b each has an empty cavity
with a rounded portion 14a and a elongated portion 14b. The rounded
portion 14a is big enough to let the head 25a of the peg 25 fully through
while the elongated portion 14b is narrow enough to prevent the head 25a
from letting through but wide enough to accommodate the neck portion 25b
of the peg 25. As such, the neck portion 25b of the peg 25 can slide along
the elongated portion 14b of the thin panels 13a and 13b restricted only by
the length of the cavity. Therefore, the entire gear bar 20 can slide along
the thin panels 13a and 13b.

When the gear bar 20 is in the first position, as illustrated in FIG. 2A,
the pegs 25 are at the elongated portion 14b of the cavity at an end
opposite to the rounded portion 14a. In this position, the flexible claw 26 is
in the gap 13c and positioned such that the lateral fin 26b is flush against a
triangular stop 15. The triangular stop 15 essentially prevents the gear bar
20 from sliding along the thin panels 13a and 13b, and thus completely
restricts the movement of the gear bar 20 relative to the loader tray 10. This
blockage, however, can be moved if the flexible claw 26 is bent inward
towards the gear body 21 such that the lateral fin 26b is no longer engaged

against the triangular stop 15.



5 FIG 11 is an expl oded view of the sub-chassis

I llustrating how t he ni ppl e on the sub-chassis engages with the
slanted slit in the lifter. 5 FIG 12 is an expl oded view of the
chassis with the flexible ranmp. 11 FIG 13 is a perspective
diagramof the lifter in FIG 10A wi t hout a | ower arm 10

FIG 14 is a perspective diagramof an alternative enbodi ment for
sub-chassi s |iftingVhesrBaigaar bar 20 is in the second position, as illustrated |n FIG

2B, the pegs 25 are at the rounded portion 14a of the cavity. In this position,
the flexible claw 26 is substantially overlapped with the thin panel 13b such
that the panel 13b is between the flexible claw 26 and the gear body 21,

5 and the lateral fin 26b is flush against a rectangular stop 16. The
rectangular stop 16 prevents the gear bar 20 from sliding forward, though
the gear back may still slide backward towards the first position.

Now that the structural relationship between the gear bar 20 and the
loader tray 10 has been established, the structure of the rest of the

10 mechanism and its relationship with the gear bar 20 shall be described.
FIG. 9A illustrates the loading mechanism (with the loader tray removed
from the view) in the fully out-position. In this position, the sub-chassis is 60
is in the lowered position such that the optical reading device 70 is
sufficiently away from the path of the loader tray 10 (not shown in this

15 figure) which needs to be slide into place. The sub-chassis 60, which
supports the optical reading device 70, pivots along a fixed axis 62, and
hence has only 1 degree of freedom. This limitation in the movement of the
sub-chassis is important because it is resistant to excessive vibrational
movement during an optical reading process, and hence facilitates overall

20 stability of the overall system.

The raising and lowering of the sub-chassis 60 is accomplished by
the lifter 30. Referring to FIGS. 9A, 10A, 10B, and 10C, the lifter 30 is
mounted on a pole 4 which is fixed to the chassis 5. The hole 33a of the
lifter 30 is fitted onto the pole 4 such that it is reasonable snug, but still loose

25 enough for the lifter to rotate freely. The slanted slit 35 faces the sub-
chassis 60 with the nipple 65 (shown in FIG. 11) of the chassis 60 inside the
slanted slit 35. Both the lower and upper arms, 32 and 31 respectively, are

slanted in relation to the plane defining the front side 8 of the chassis 5.
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I nvention is a sub-chassis Lifting nmechanismfor an optical disc
drive. The present lifting nmechanismis generally adapted for 5 pivoting
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of the lifting mechanism or lifter for short. The lifter 30 jngludes
an upper arm 31 andtilhrefewing tariG DA, tlae keath 23near tBP&aFE(Pé‘ of the gear

bar 20 are engaged with the teeth of the gear train 50. The gear train 50
consists of a pair of cog wheels, a small wheel 51 and a large wheel 52,
which are mated to rotate simultaneously. A motor 40 has a rotor 41 with

5 teeth which are mated with the teeth of the smal.l cog wheel 51. Hence, the
rotation of the motor rotor 41 (only visible in FIG. 1) causes the gear bar 20
to move linearly along the length its teeth 23. The configuration of the cog
wheels and the motor is a well known in the art, and it should be understood
that a number of variations are possible.

10 To initiate the movement of the tray loader 10 from the full out-
position to the full in-position, the motor 40 is actuated to turn the cog
wheels 51 and 52 which in turn move the gear bar 20. During this
movement, the gear bar 20 is immovably fixed to the tray loader 10 as was
shown in FIG. 2A and explained in detail above. Therefore, the tray loader

15 10 is forced to move in along with the gear bar 20. During the movement of
the gear bar 20 from the full out-position to full in-position, the sub-chassis
60 remains stationary as nothing engages the lifter 30 to raise the sub-
chassis 60. Indeed, it is very important that the sub-chassis 60 is not
inadvertently raised during this movement because otherwise, the spindle

20 turntable 72 of the optical reader 70 may block the path of the incoming tray
loader 10 which will result in a jam.

To ensure that such an undesirable result does not occur, the gear
bar 20 is provided with the thin panel 22 which prevents the lifter from
turning during certain periods. FIG. 6 is an illustration of the relationship

25 between the thin panel 22 and the lifter 30. Note that during this movement,
the finger 31a of the lifter 30 is flush against the thin panel 22, and has no
room to turn in a clockwise direction. Once the thin panel 22 is moved out of

position however, such as in the full-in position, the thin panel 22 is no
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24a has just made contact with the cavity 31b. In this position, the tray
loader 10 is fully overlapped with the chassis and can no longer move in
any further as the end stops 11b of the channels 11, shown in FIG. 2A, are
10  blocked by the guide strips 6a, shown in FIG. 1. In this position, the gear bar
20, which was initially prevented from sliding along the tray loader 10, is
released from this fixed first position. As can be seen in FIG. 3, the
releasing block 9 of thé chassis 5 climbs over the sloping head 26a of the
flexible claw 26 and causes the claw 26 to bend inward. This movement
15 cohsequently causes the lateral fin 26b of the claw 26, shown in FIG. 4B,
which was being blocked by the triangular block 15 of the tray loader 10,
shown in FIG. 2A, to be unimpeded by the block 15. Now the gear bar 20 is
ready to go into its second position.
The motor 40 continually turns the gear train 50 after the release of
20 the gear bar 20 from the tray loader 10. So the gear bar 20 continually
moves in while the tray loader 10 is stationary. During the gear bar's
movement from the first position to the second position, the cylindrical tip
24a of the gear bar 20 is fully engaged inside the cavity 31b of the lifter's
upper arm 31, as illustrated in FIG. 5. So as the gear bar 20 moves into its
25 second position, it tums the lifter 30 in a clockwise direction, causing the
sub-chassis to be raised to place the spindle turn table 72 of the optical

reader 70 in position to clamp the optical disc 80. Once the gear bar 20

finally reaches its second position, shown in FIGS. 2B (showing gear bar's
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lifter 30 woul d cause the nipple 65 to slide along the slanted slit 35
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In this second position, a message is sent to the motor 40 to stop the
movement by a sensor attached to the chassis and located right below the
gear bar 20. As shown in FIG. 12, the sensor is a flexible ramp 45 which
protrudes out above the bottom surface of the chassis 5. When the flexible
ramp 45 is not engaged by the gear bar 20, it is in its raised position, the
position shown in FIG. 12. When the gear bar is in place, but not in the
second position, the raised surface 28, shown in FIG. 4A, presses down
against the flexible ramp 45. The downward depression causes a message
to be sent to the motor 40 to start the movement. When the gear bar 20
reaches the second position, however, the raised surface 28 no longer
presses against the flexible ramp 45. Instead, the ramp 45 is allowed to be
in its raised position as the hollowed portion 28a now engages the ramp.
The movement of the ramp upward sends the message to the motor 40 that
the movement is no longer necessary.

To move the loader tray 10 back out to the full out-position, the motor
40 reverses direction. The gear bar 20, which is in the second position, now
slides along the loader tray 10 in the opposite direction until it is in the first
position. This first movement causes the sub-chassis to be lowered as the
cylindrical tip 24a of the gear bar 20, which is still engaged in the cavity,
31b, tums the lifter 30 in a counter-clockwise direction. Once in the first
position, the sub-chassis 60 has completely lowered and the cylindrical tip
24a of the gear bar 20 is disengaged from the rounded cavity 31a of the
lifter 30. The gear bar 20 is prevented from sliding any further relative to the
loader tray 10 as the gear bar 20 is blocked by the front side 2 of the loader
tray 10, as shown in FIG. 2A. Now the gear bar 20 and the loader tray 10

just descri bed woul d, hence, raise the

SSI S



5 When the sub-chassis 60 is fully raised and the nipple is in the
rounded cavity at the upper end 35a, the sub-chassis 60 is |l ocked into
position. This is because the nipple rests on a relatively flat, rather
than a sl anted, bottomin the cavityjsand so any force exerted by the

nipple in the

downwardly direction (the only direction possible

since the sub-chassis has 10 onl 1- degree of freedo ill exert the
force only in @edorerd g move togetl%/gr pgﬁgﬁem%tpfﬂé? ‘E?fg'r%\amﬁéotﬁte%o eRr

the lifter 30.
t he sub-chassi

naichl Bg IS dodnrirey 1 oy 008Tor i e TS Badani 6 5 e

feature is i t ant .1t prevents the sub-chassis from
V0 SBmeishl,

i nadvertently pi'v

ward . 15 Because the lifter 30 has th
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in the | ocked

10

position, the angled end 32a of the | ower arm 32,
the lifting mechanism during the assembly stage in the manufacturing

process. Furthermore, present invention offers flexibility as many variations
are possible for the upper arm 31 to engage another mechanism to facilitate
the rotational movement. In the simplest form, it is possible to have a lifter

design as illustrated in FIG. 14 where the lifter 90 has only an extended

‘'member 92. Of course, though not shown, a lower arm of the type shown in

15

20

25

FIG. 10A can easily be attached to the lifter 90 if the manual release feature
is desired.

The present invention has been described in detail herein in accord
with certain preferred embodiments thereof. The present invention included
some components which do not have standard terms in the industry.
Hence, to fully and clearly describe the details of the invention, certain
descriptive names were given to the various components. Some examples
are rounded cavity, slanted slit, etc. It should be understood by those skilled
in the art that these descriptive terms were given as a way of easily
identifying the components in the description, and do not necessarily limit
the invention to the particular description. For instance, the rounded cavity
in the upper arm of the lifter need not be exactly round. Other shapes would
sufficiently serve the purpose, so long as they performs the function of
catching a moving mechanism to rotate the lifter. Similarly, other
components of the present invention having similar descriptive names may

be replaced with other components which do not have the identical



beconmes di sposed inside the opening 3. A small hole (not shown) is

provi ded on the outside of the chassis 5 such that a small pin can have
access to the angled end 32a. To manual ly rel ease the sub-chassis from

t he.l ocked position, one needs to push thei@ngled end 32a through the 25
smal | opening. Although this manual rel ease feature is highly desirable, it
is not essential to the functlon OL t he era | oadi n cha sm and
hence carfaseriptivaifaatuses litad,hageain erg‘ qu’f many, qﬁ ‘EFF@ HopRRrear m

is |IIustrated

5 oRsibIPy, APFIGH ds-dntendied, b, the appendgd clains to Sover @lk o

by having such modifications and changes as falling within the true spirit and scope of

the present invention.



t he upper arm 31 engage wi th anot her noving nmechanism Wile this

novi ng mechani smcan cone in many fornms, a linear bar is particularly
suited to be used in conjunction with the present invention. The follow ng
5 figures and description illustrate a pi#ferred way of using the present
I nvention in an optical disc |oading nechanism However, one of ordinary
skilled in th&mhghoul d understand that it is possible to utilize the

pr esent ' on in manners different that the precise description

cont ai ned herein. FIG 1l illustrates an optical disc drive with
a | oading nmechanism 10 wutilizing the present |ifting nechanism The
optical disc drive is shown here with a standard optical reader 70
with a spindle turn table 72. The | oadi ng mechani sm general |y

i ncl udes the \wRoSgiim: 5. | oader tray 10, linear gear bar 20, lifter 30,
notor 40, gear train 50, sub-chassis 60. To better illustrate the

conponent § of{.t he RNEGSE MechémORr 4 BablchREsis i aX ofticaldis diivelsadl | Y
2 sub-chassis having a nipple extending out, said lifting mechanism

comprising:

a main body;

an arm extending out of said main body, said arm being adapted for
engaging with a moving mechanism to create a rotational movement of said
main body; and

a slit disposed on said main body, said slit adapted for engaging said

nipple on the sub-chassis;

O © O N OO O A~ W

whereby, said rotational movement of the main body causes said
11 nipple to slide along said slit to move said sub-chassis from a lowered
12  position to a raised position and vice versa.
1 2 The lifting mechanism recited in claim 1 wherein said slit is disposed
2 at an angle relative to said main body. |
1 3 The lifting mechanism recited in claim 1 wherein said main body has
2 a wing portion.
1 4 The lifting mechanism recited in claim 3 wherein said slit is disposed
2 on said wing portion.
1 6. The lifting mechanism recited in claim 2 further comprising a rounded
2 cavity at an end of said slanted slit.
1 6. The lifting mechanism recited in claim 5 wherein said rounded cavity
2 has a flat bottom.
1 7. The lifting mechanism recited in claim 6 further comprising a second

2 arm adapted for releasing said lifting mechanism from a locked position.



15 attached to the |linear gear bar 20, and the gear bar 20 itself, have

been renmoved fromtheir normal configuration such that the features of
t he | oadi ng mechani sm nmay be viewed nore easily. In the
normal configuration, as shown in FIG 7, 18e loader tray 10 and the

chassis 5 are slidably mated such that the tray 10 can slide along 20 the

chassis 5 wth rel agi ve: Lhe ry har 0, t
| oader tra;‘/\’1 1@ 'andatmée/q'pﬁﬁg?%%£$a'é%qﬁdap‘ecl%sqnﬂﬁ?ﬁ%ﬁsﬁﬁk&#ﬁ?@ a
| oader t ir of channels 11, as better shown in FIG 2A
These chan%e!ékﬁﬁy%@%fqggg mated with thin guide strips 6 and 6a di sposed
on the chagsi 9.5 asthe liftigReRaRReT réditdd fa chimf fither domprigihgPh firlkfor
channels 11 terminates toa 25 <closed end 1 1 b and has an unblTocke
openi ng 112a iattachedfto®aid arm. Two extrenme positions are possible
for the |oader tray 10 in relation to the chassis 5: the fully
i n-positioh, AOG Skhelifinghmethanignordcitedsintélaim 1Hugher com@ising lachdlelihy
out-position of FIG 8B is the position where the tray 10 is in a

2 said main body adapted for enabling said rotational movement of said main

3 body.



9 position where it nost of its body is not overlapping with the
body of the chassis 5. In this position an optical disc 80 can be
| oaded onto the tray. To prevent the tray 10 fromactually

di sengaging fromthe chassis 5, a | t§$‘T ' shown in FIGS. 1 and 3, is
provi ded on the chassis to catch anﬁex eﬁ&e%-r 5 portion 12, shown in FIG

1, of the tray 10. The fully in-position of FIG 8A is a position
where the body of the |oader tray 10 is fully overlapped with the

optrcal o eader %‘#ﬂ%ﬁ%ﬁﬁfgﬁgg CHANSA, 7 Dosi i on.
the closed ends 11 b C I § q st squarely agai nst the

gui de strips 6a. 10 As shown in FIG 2A and 2B, the gear bar 20 is
attached to the

A sub-chassis lifting mechanism for an optical disc drive is generally
adapted for pivoting type sub-chassis which rotates around a fixed axis and has 1-
degree of freedom. Thé lifting mechanism includes an upper arm and a lower
arm, both of which protrude out perpendicularly from a cylindrical main body and
which extend out substantially in opposite directions from each other. The upper
arm has a rounded cavity at its end. The cylindrical body has a hole which
extends through the length of the body and a wing segment which extends out
from the side of the cylindrical body. On the face of the wing segment is slanted
slit which is angled in relatidn to the axis of the cylindrical body. The slanted slit

has an upper end and a lower end, each having a rounded cavity.

FIG. 3A



bottom side of the |loader tray 10. Two extreme position are possible for
t.he " gear bar 20 in relation to the |oader tray 10: the first
position and the second position. Wien the |loader tray 10 is inits
fully out-position, the gear bar 20 nust be in its first position.
However, "when the | oader tray 10 is in rﬁg 15 fully in-position, the gear
bar 20 is in the first position initia] y, and then noves to the
second position, without the | oader tray 10 changing its posi tion.
The first positionis illustrated in FIG 2A, and the second position
is illustrated in FIG 2B. The inportance of these two positions wll
becone apparent in the follow ng description that illustrates the
i nteraction anong 20 the gear bar 20, lifter 30, gear train 50 and the
sub-chassis 60. For now, it is i nportant to describe its structural
relationship with the tray | oader 10. JZ_ The structural details of
the gear bar 20 are shown in Figs. an 4B. The gear bar 20 has a
long, rigid, linear body 21 with ?‘ii.hhpanel 22 proj ecting out of
the body 21. Along the | ength of f"‘u@:r 1 and adjacent 25 to the thin
panel 22 are gear teeth 23 which are desy O interact with ot her
- - ¥. of the body 21 is a




slanted arm 24 protruding out fromthe sanme side as the gear teeth 23. The
slanted arm 24 has a cylindrical tip 24a which protrudes out

per pendi cul arly 10
to the slanted arm 24. On the opposite side of the gear teeth 23 are two
spaced-apart pegs 25 having an head 25a a thinner neck portion 25b
(the head 25a and neck 25b are better illustrated in FIG 5). In between
t he pegs 25 is a flexible claw 26 having an sl oping head 26a and a
|ateral fin 5 26b. Now referring to Figs. 2A, 2B, and 2C, the
gear bar 20 is slidably attached to a two thin panels, 13a and 13b,
whi ch are separated by a gap
Ha 2.
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13c, with the back end 17 of the gear bar 20 near the . front end 2 of the

| oader tray 10. The two thin panels 13a and 13b each has an enpty cavity 10
with a rounded portion 14a and a el ongated portion 14b. The rounded _
portion 14a is big enough to |let the head 25a of the peg 25 fully through
while the el ongated portion 14b is narrggqapough to prevent the head 25a
fromletting through but w de enough to acconmpdate the neck portion 25b

of the peg 25. As such, the neck portion 25b of the peg 25 can slide al ong
15 the elongated portion 14b of the thin panels 13a and 13b restricted

only by the length of the cavity. Therefore, the entire gear bar 20
can slide al ong the thin panels 13a and 13b. When t he gear
bar 20 is in the first position, as illustrated in FIG 2A, t he pegs
25 are at the elongated portion 14b of the cavity at an end 20 opposite to
t he rounded portion 14a. In this position, the flexibl@a claw 26 is in
the gap 13c and positioned such that the lateral fi é@% is flush against a
triangul ar stop 15. The triangular sjop 15 essenti& |y prevents the gear
bar 20 fromsliding along the t&i M panels 13a and 13b, and thus
conpl etely restricts the nnvenent?%f t he gear r 20 relative to the
| oader tray 10. This T T T
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25 bl ockage, however, can be noved if the flexible claw 26 is bent inward
towards the gear body 21 such that the lateral fin 26b is no | onger engaged

agai nst the triangular stop 15. When the gear bar 20
is in the second position, as illustrated in FIG . 2B, the pegs 25 are
at the rounded portion 1 4a of the cavig (?r1this posi ti on, ' t he
flexible claw 26 is substantially overl za d with the thin panel 13b such

that the panel 13b is between the flexible claw 26 and the gear body 21, 5
and the lateral fin 26b is flush against a rectangular stop 16. The
rectangul ar stop 16 prevents the gear bar 20 fromsliding forward, though

o¢ Ol




the gear back may still slide backward towards the first position

Now that the structural relationship between the gear bar 20 and the

| oader. tray 10 has been established, the structure of the rest of the 10
mechani smand its relationship with the gear bar 20 shall be described.

FIG 9A illustrates the |oading mechanggqg(w th the |oader tray renoved
fromthe view in the fully out-position. In this position, the sub-chassis
is 60 is in the | owered position such that the optical reading device
70 is sufficiently away fromthe path of the |oader tray 10 (not
shown in this 15 figure) which needs to be slide into place. The
sub-chassis 60, which supports the optical reading device 70, pivots
along a fixed axis 62, and - hence has only 1 degree of freedom This
limtation in the novenent of the sub-chassis is inportant because it
IS resistant to excessive vibrational nmovenent during an opti cal

readi ng process, .and hence facilitates overall—20—st-ability—ef—tha overal

system Irh i's
acconplished b t and
10C, the lifteehy i b
chassi s 5. Theggn e B3
such that it i

25—

fter 30. RrRerterring to FIGS. 9A, 10A
ounted on a pole 4 which is fixed {o
| he lifter 30 is fitted onto t 4
snug, but still | oose
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25 enough for the lifter to rotate freely. The slanted slit 35 faces the
sub- chassis 60 with the nipple 65 (shown in FIG 11) of the chassis
60 inside the slanted slit 35. Both the | ower and upper arns, 32 and
31 respectively, are slanted in relation to the plane defining the
front side 8 of the chassis 5. 6/19

12 Still referring to FIG 9A, the teeth 23 near the back end
27 of the gear bar 20 are engaged with the teeth of the gear train 50.
The gear train 50 consists of a pair of cog wheels, a small wheel 51
and a | arge wheel 52, which are mated to.rotate sinultaneously. A
notor 40 has a rotor 41 with 5 teeth which are mated with the teeth of
the small cog wheel 51. Hence, the

V¥ Old




rotation of the notor rotor 41 (only visible in FIG 1) causes the gear bar
20 - to nove linearly along the length its teeth 23. The configuration
of the cog wheel s and the notor is a well known in the art, and it
shoul d be understood that a nunber of variations are possible. 10

To initiate the novenent of the tray |oggdqmg 10 fromthe full out-

position to the full in-position, the notor 40 is actuated to turn the cog
wheel s 51 and 52 which in turn nove the gear bar 20. During this

novenent, the gear bar 20 is imovably fixed to the tray | oader 10 as was
shown in FIG 2A and explained in detail above. Therefore, the tray | oader
15 10 is forced to nove in along with the gear bar 20. During the novenent

of the gear bar 20 fromthe full out-position to full in-position, the
sub-chassi s 60 remai ns stationary as nothing engages the lifter 30 to
rai se the sub- chassis 60. Indeed, it is very inportant that the
sub-chassis 60 is not i nadvertently raised during this novenent
because otherwi se, the spgndle 20 turntable 72 of the optical reader 70
may bl ock the path of the {ncomng tray | oader 10 which will result in
a jam To ensureé~hat such an undesirable result does not

occur, the gear bar 20 gAY ovided with the thin panel 22 which
prevents the lifter :gr' 1/ A
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turning during certain periods. FIG 6 is an illustration of the
relati onship 25 between the thin panel 22 and the lifter 30. Note that

during this novenent, the finger 31 a of the lifter 30 is flush

agai nst the thin panel 22, and has no roomto turn in a clockw se
direction. Once the thin panel 22 is ut of posi ti on however,
such as in the full-in position; the thin panel 22 is no

13 | onger engaged with the |ifter 30, and hence, it is free to turn
in a clockw se di rection. As the gear bar 20 and the tray
| oader 10 approach the full in- position, shown in FIG 3 (tray | oader

not shown), the cylindrical tip 24a of 5 the slanted arm 24 nears the
rounded cavity 31 b of the lifter's upper arm 31.
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When the gear bar 20 first reaches.the fully in-position, the cylindrical
tip 24a has just nade contact with the cavity 31b. In this position,
the tray | oader 10 is fully overlapped with the chassis and can no

| onger nove in any further as the end stops 11 b of the channels 11,
shown in FIG 2A, are 10 blocked by thgugde strips 6a, shown in FIG 1.
In this position, the gear bar 20, which was initially prevented from
sliding along the tray | oader 10, is rel eased fromthis fixed first
position. As can be seen in FIG 3, the rel easing block 9 of the
chassis 5 clinbs over the sloping head 26a of the ~ flexible claw 26 and
causes the claw 26 to bend inward. This novenent 15 consequently causes
the lateral fin 26b of the claw 26, shown in FIG 4B, whi ch was bei ng
bl ocked by the triangular block 15 of the tray |oader 10, shown in
FIG 2A, to be uninpeded by the.block 15. Now the gear bar 20 is r eady
to go into its second position.\\ The notor 40 continually turns
the gear train 50 after the rdljgage of 20 the gear bar 20 fromthe tray

| oader 10. So the gear bar 20 |é&bn{j nual ly noves in while the tray

| oader 10 is stationary. Duringithe gear bar's
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novenent fromthe first position to the second position, the cylindrical

tip- 24a of the gear bar 20 is fully engaged inside the cavity 31 b of
the lifter's upper arm 31, as illustrated in FIG 5. So as the gear
bar 20 noves into its 25 second position, it turns the lifter 30 in a

cl ockwi se direction, causing the sY@/qigrssis to be raised to place the
spindle turn table 72 of the optical reader 70 in position to clanp
the optical disc 80. Once the gear bar 20 finally reaches its second
position, shown in FIGS. 2B (showi ng gear bar's

14 ~position in relation to the tray | oader) and 9B (show ng gear

bar's position in

L 9Old




relation to the chassis), it is prevented fromnoving any further by the.
rectangul ar stop 16 which engages against the lateral fin 26b.

In this second position, a nessage is sent to the notor 40 to stop the 5
movenent by a sensor attached to the chassis and | ocated right below the
gear bar 20. As shown in FIG 12, the qeypp9 is a flexible ranp 45 which
protrudes out above the bottom surface of the chassis 5. Wen the flexible
ranp 45 is not engaged by the gear bar 20, it is in its raised position,

t he position shown in FIG 12. \Wen the gear bar is in place, but not
in the 10 second position, the raised surface 28, shown in FIG A4A,
presses down agai nst the flexible ranp 45. The downward depression
causes a nessage to be sent to the notor 40 to start the novenent.
When the gear bar 20 reaches the second position, however, the raised
surface 28 no | onger presses against the flexible ranp 45. Instead,
the ranp 45 is allowed to be 15 in its raised position as the hol |l owed
portion 28a now engages the ranp. The novenent of the ranp upward
sends the nessage to the notor 40 that .t he novenent is no | onger

necessary. To nove t-:4—ffkvftreg'10 back out to the ful
di regtion. The gear bar 20, which

out - position, the notor
is in the second position,

V8 Ol



20 slides along the |loader tray 10 in the opposite direction until it is.
in-the first position. This first novenent causes the sub-chassis to
be | owered as the cylindrical tip 24a of the gear bar 20, which is
still engaged in the cavity, 31b, turns the lifter 30 in a

count er-cl ockwi'se direction. Cncei|1tr¥?/1 st position, the
sub-chassis 60 has conpletely lowered and the cylindrical tip 25 24a of
the gear bar 20 is disengaged fromthe rounded cavity 3la of the

lifter 30. The gear bar 20 is prevented fromsliding any further relative

to the | oader tray 10 as the gear bar 20 is blocked by the front side
2 of the | oader tray 10, as shown in FIG 2A. Now the gear bar 20 and
the | oader tray 10 15

48 'oOld




are forced to nove together. As the notor 40 continually rotates, the gear
bar 20 and the | oader tray 10 nove together until the tray loader 10 is in
t he full out-position. The present invention has an
advant age over the current lifting 5 nechanismin that it can be rotat-ed
W t hout the use of circular gears. 13/19nce, in addition to avoiding

ext raneous conponents, it is easier to align the lifting nechani sm
during the assenbly stage in the manufacturing process. Furthernore,
present invention offers flexibility as many variations are possible
for the upper arm 31 to engage anot her mechanismto facilitate 10 the
rotational novenent. In the sinplest form it is possible to have a lifter
design as illustrated in FIG 14 where the lifter 90 has only an extended
menber 92. O course, though not shown, a |ower armof the type shown in
FIG 10A can easily & attached to the lifter 90 if the manual release
feature i s de 3q>®. 15 The present invention has been descri bed
in detail herein in uaxﬁrd with certain preferred enbodi nents thereof.

The present inventi 3-;*% uded sonme conponents which do not have
standard ternms in the”/gNNstry. Hence, to fully and clearly describe
the details of the i{nver N\, cert\dn
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descriptive nanes were given to the various conponents. Sone exanples 20
are rounded cavity, slanted slit, etc. It should be understood by those

skilled in the art that these descriptive terns were given as a way of
easily i dentifying the conponents in the description, and do not
necessarily limt the invention tb4Ih® particul ar description. For

I nstance, the rounded cavity in the upper armof the |ifter need not
be exactly round. Qther shapes would 25 sufficiently serve the purpose, so
| ong as they perforns the function of catching a noving nechanismto
rotate the lifter. Simlarly, other conmponents of the present

I nvention having simlar descriptive nanes my be replaced with other
conmponent s which do not have the identical

16
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descriptive features |listed herein. Therefore, many such nodifications are
possi ble. Accordingly, it is intended by the appended clains to cover all
such nodi fications and changes as falling within the true spirit and scope
of the present invention. .

17 CLAI M5 ' 15/19

FIG. 10B



W Caim 1 1. A lifting nmechanismfor a sub-chassis in an optical disc
drive, said 2 sub-chassis having a nipple extending out, said lifting
mechanism 3 conprising: 4 a main body; 5 an arm

ext endi ng out of said main body, said armbeing adapted for 6 engaging
with a nmoving nmechanismto create a rotpgyeeal novenent of said 7 main
body; and 8 a slit disposed on said main body, said slit adapted
for engaging said 9 ni ppl e on the sub-chassis; 10 wher eby, said
rotational novenent of the main body causes said 11 nipple to slide
along said slit to nove said sub-chassis froma |lowered 12 position to a

rai sed position and vice versa. 1 2. The lifting mechanismrecited in
claiml1 wherein said slit is disposed 2 at an angle relative to said main
body. 1 3. The lifting mechanismrecited in claiml wherein said nain

body has 2 a wing portion.

ad

FIG. 10C



1 4. The lifting nmechanismrecited in claim3 wherein said slit is

disposed 2 on said wng portion. 1 5. The lifting mechanismrecited in
claim?2 further conprising a rounded 2 cavity at an end of said slanted
slit. 1 6. The lifting mechanismrecited in claim5 wherein said rounded-

caVity 2 has a flat bottom 1 7. {{¢qigfting mechanismrecited in
claim®6 further conprising a second 2 arm adapted for releasing said
lifting mechanismfroma | ocked position.

18 1 8. The lifting mechanismrecited in claim1l wherein said armhas a
2 cavity at an end.
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1 9. The lifting mechanismrecited in claiml further conprising a
finger 2 attached to said arm 1 10. The lifting nechanismrecited in
claim1l1 further conprising a hole in 2 said main body adapted for enabling

said rotational novenent of said main 3 bod%.al
19
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FIG. 14



