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OF THE | NVENTI ON The present invention relates to an opti cal
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traverse or | oader nmechani sns of the opti
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Optical storage drives are devices that store and retrieve data by means of
light signal. The most well-known form of optical storage drive to date is
10  the Optical storage device Read-only-Memory (CD-ROM). The electricals
and optical pickup ability of optical storage drives has progressed rapidly
to produce faster, smaller and cheaper drives. Electronic features such as
constant angular velocity (CAV) technology is available, which allows
optical storage drives to rum approximately two to three times faster than

15 drives using constant linear velocity (CLV) technology.

For driving the optical storage system, two subsystems are used. A
traverse mechanism contains the -spindle motor subsystem and the sled-
axis for moving the optical pickup unit. The loader mechanism loads and
unloads the optical storage device into the traverse mechanism. The

20  mechanics of the drive mechanism has evolved at a siower pace than the
electronics and optics, preventing engineers from exploit fully the

advances in electronic and optical pickups.

The compact optical storage drive design has to take into account the

total area taken up by the traverse and loader mechanism, the optical



The conpact optical storage drive design has to take into account the |
total area taken up by the traverse and | oader nechanism the optical

2 pi ckup unit, and the space for placenment of the optical storage
unit. For reduci ng the noise level, yarious power transm ssion _
systens and gears have to be consideéfed, as different conbinations

give different ﬁi&Rhéeunit, and 1hRV&iate friplasiient of thid @?ticéleﬁfo\ﬁ ulitcIFors  CAV

and CLV play a ; I nportant fole in determ ning the speed of the

opti cal StoragFequiN thd Rdise 'ﬁvel,%%ustﬁﬁ&rﬁaﬁrﬁ@sméﬁfem ahé Years
I nportant. Presently, given the sane el ectrical feature (i.e. CAV or

CLV), the fast ﬁévé”tb"gé t%cﬁﬁgdér@dbea iog%gént combindtfrd Yiverriiférent |acisewhi |

the sl ower drives ten smal |'er qui eter due to differences
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used in the ar _ nsists of a set of interacting
wheel - shaped 9fghoREM 1ol 1A Hetdrifhihg the speed of the optical storage drive, the

power transmission system is also important. Presently, given the same

electrical feature (i.e. CAV or CLV), the faster drives tend to be bigger,
noisier and costlier while the slower drives tend to be smaller and quieter

due to differences in the power transmission system.

10 Two types of gears are commonly used in the art. A spur gear set
consists of a set of interacting wheel-shaped gear each having teeth
etched along the perimeter of the wheel shape. Spur gear sets tend to be
noisy, have backlash problem, and need at least two stages of belt or gear
sets fo achieve the desired gear ratio. Consequently, the gears take up a

15 ot of space, resulting in noisy, bulky optical storage drive.

A worm gear set also consists of wheel-shaped gears with teeth etched
along the périmetef. The gears are driven by an elongated pinion at one
side. A high gear ratio can bé achieved and backlash is not as
‘problematic in worm gears. However, the optical storage drives using

20 these gears are still very bulky due to the large space requirement of the
worm gear design. There is therefore the need to design a cheaper,
quieter and more compact optical storage drive which provides high

performance.



etched al ong the perineter of the wheel shape. Spur gear sets tend to be
noi sy, have backl ash problem and need at |east two stages of belt or gear
sets to achieve the desired gear ratio. Consequently, the gears take up a
15 lot of space, resulting in noisy, buI optical storage drive.

A worm gear set al so consists of wheel - ed gears with teeth etched

al ong the peri T S n by an elongated pinion at one
side. A high gégféqﬂ 5?: gﬁ% '@ﬁ”&\r’b&eand backl ash is not as

probl ematic in worm gears. However, the optical storage drives using 20
these gears arpistan bbjeet vf e bYeébtﬂ ihVeftivh H@rpﬂéwaéaéﬁfaétegﬁllééinﬁﬁi'a the
worm gear design. There is therefore the need to design a cheaper

qui et er and noggyeg.onpact optical storage drive which provides high
per f or mance. 3

It is another object of the present invention to provide quiet optical storage

5 drive.

It is an object of the present invention to provide a compact optical storage

drive.



OBJECT OF THE | NVENTI ON It is an object of the present invention to

provide a fast optical storage drive. I't is another object of the
present invention to provide quiet optical storage 5 drive. It is
an object of the present invention to provy de a conpact optical storage
drive. 4 SUMVARY OF
THE | NVENTI ON SUMMARY Ofc THESINVENTION i on is an optical storage drive
provided with a traverse nmechani sm coupled to a | oader nechani sm

T e 5% T B R o i, G G R
3;?{22? gf\éir;gter Ietemefﬁgh'sgrglﬁqupled 1> ' 1B88er oShaniam. CFhe thaverse ¢

mechanism is mounted to the interior of the loader mechanism, and allows

5  the optical pickup unit to read an optical storage device when the optical

storage device is loaded into the optical storage drive. The loader

mechanism includes a loader sled motor fixed onto a chassis, a tray for

holding an optical‘ storage device slidably attached to the chassis, and a

loader hypoid gear set having a loader hypoid pinion, a loader hypoid

10 gear and a loader rack bar. The attachment end of the loader hypoid

pinion is fixed onto the loader motor, and the loader rack bar is attached to

the tray. Rotational movement of the loader motor is translated into linear

movement via the loader hypoid gear set to cause the tray to slide forward

or backward. The traverse mechanism is coupled to the interior of the

15 chassis, and includes a frame, an optical pickup unit (OPU) slidably

connected to the frame, a turntable attached to the frame for tuming the

optical storage device on the tray, a spin motor for spinning the tdrntable,

a sled motor fixed onto the frame, and a OPU hypoid gear set. The OPU

hypoid gear set includes a OPU hypoid pinion fixed onto the sled motor, a

20  OPU hypoid gear fixed onto the frame, and a OPU rack bar attached to the

optical pickup unit. The OPU hypoid gear set transmits the rotational

movement of the sled motor into linear movement of the optical storage

unit, whereby the optical storage unit can move across the radius of an

optical storage device loaded onto the tray.

25



mechani smincludes a | oader sled notor fixed onto a chassis, a tray for

hol di ng an optical storage device slidably attached to the chassis, and a

| oader hypoi d gear set having a | oader hypoid pinion, a |oader hypoid 10

dear and a | oader rack bar. The attachnment_end of the | oader hypoid

pinion is fixed onto the | oader notor, andthe | oader rack bar is attached
Rot ati onal novenent of the |oader notor is translated

h .
}ﬁto Iinea'; © ER?EFHMHEPTIQNI QF | THE DRAVINGScar set to cause the

tray to slide forward or backward. The traverse nmechanismis coupl ed

to the interi oFigafe t1'9s &5perepacties vieWdof gcbgﬂﬁiﬁeﬁfgfaéa’i"a%gpﬁﬁ%bt

pi ckup unit (OPU) slidably connecte rame, a turn

attached to thpybpie® for turning the optical storage device on the
tray, a spin notor for spinning the turntable, a sled notor fixed
onto the frame_ and a OPU hypoid gear set. The OPU hypoi d gear set

i ncl udes a oDLFny:ﬁ)stpitﬁpcnmm@uemw of iacopticelistorage drive attachedwttng poi d
gear fixed _onto the frane, and a OPU rack bar attached to the

optical pi kuphypeid gearsetPU hypoi d gear set transnits the rotational
novenent of the sled notor into |linear novenent of the optical storage

Figure 3 is a top, front perspective view in a traverse mechanism of a

optical storage drive.

Figure 4 is a top, front perspective view of a loader mechanism of an

optical storage drive.

10 Figure 5 is a front perspective view of a hypoid gear set (5A) and a worm

gear set (5B).




unit, whereby the optical storage unit can nove across the radius of an
optical storage device |oaded onto the tray. 25

5 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a perspective
view of a hypoid gear set in the present i nventi on. Figure 2 is
a top perspective view of a opti cal storad@ drive attached to the 5

(7 aver se.mechaRESCBIPTON  OF FHE INGTIOR o Fve. """ "*Fgire 4 s a
top, front perspective view of a | oader mechani sm of an opti cal
storage drive.  The optical storage drive according to the present invention includes a
traverse mechanism and a loading mechanism. The loading mechanism
is provided with a loader gear set, which moves a tray forward for
5 receiving an optical storage device to be read, and brings the tray back
into the optical storage drive where the optical pickup unit reads the
optical storage device. The optical pickup unit is preferably situated below
the tray, and is controlled by a second OPU gear set. The optical storage
device may be a compact disc (CD), a d'igital versatile disc (DVD), or any

10 other optical storage device than may be read in an optical storage drive

of the type described here.

Gears are used in optical storage drives to transfer the power from the
sled motor to the optical pickup unit or the tray in the traverse or loader
mechanisms respectively. The conventional way is to use spur gears or

15 worm gears to achieve this function. Hypoid gears are a cross between
spiral bevel gears and worm gears. The axes of a pair of hypoid gears are
non-intersecting, and the distance between the axes is referred to as the
offset. The offset, combined with other characteristics gives the hypoid
gear system several advantages over the spur and worm gears, including

20 smooth and quiet running, and higher gear ratio for a given space.

The present invention provides a hypoid gear set, as shown in Figure
1. The hypoid gear set of the present invention includes three parts, the
wheel-shaped hypoid gear 20 and the hypoid pinion 22. The hypoid gear
includes a typical wheel-shaped hypoid gear with hypoid teeth 24

25 provided on the outer region of its upper surface 26, and a spur gear 28,



10 Figure 5 is a front perspective view of a hypoid gear set (5A) and a
wor m gear set (5B).

DESCRI PTI ON OF THE | NVENTI ON The optical storage drive according
to the present invention includes a 7traverse mechani sm and a | oadi ng
mechani sm The | oadi ng nmechani sm provi ded W|th a | oader gear set,

whi ch noves a gfr %&hél@'fwﬂidi‘nél@i' than théeWh'e\él-BHa }/béiﬂ' qdet! aékﬂa)déw ce to
be read, and brings the tray back into t | cal storage drive

where the opti halintddGk tRe EBhier'df M u?ﬁ@% surface ofotPnb' Kﬁfimé tk%h?gengeéﬂd: gf The

optical pickup unit 1s preferably si ed bel ow tray, and is

oo Chnpace” dhECRSSN BRI pentRy lffotie ee i piehypoid coff e, T
optical stor agéttéiﬁl\‘hérﬁ ér{H"QOW fiR8d 1654 sidd bR lduch! that Hé Pinidh! WBuld
S rotate upon the activation of the sled motor. Teeth 32 provided on the
pinion are engaged with the hypoid teeth 24, causing the hypoid gear to
tum. As the central spur gear is fixedly mounted as part of the hypoid gear,
the central spur gear will also rotate. Ideally, the hypoid gear is produced
by plastic injection molding, such that the spur Qear and the wheel-shaped
10 hypoid gear form one integral piece of hypoid gear. In order to translate

the rotatidnal movement into a linear movement, the rack bar is used to

engage the central spur gear, as shown in subsequent drawings.

Figure 2 shows an example of how the hypoid gear of the present
invenfion is used to drive an optical pickup unit. An elongated OPU rack

15 bar 34 is fixedly attached to the optical pick up unit 36. The side of the
OPU rack bar adjacent to the central spur gear is provided with a row of

teeth 35 which are engaged with the teeth of the central spur gea;r 40 of

the OPU hypoid gear. The attachment end 38 of the OPU hypoid pinion

37 is fixed into the sled motor 39. As the sled motor is activated, the

20 rotational movement in the OPU hypoid pinion is translated to a linear
movement of the optical pickup unit via the OPU hypoid gear and the OPU

rack bar. The preferred gear ratio of the hypoid pinion to the hypoid gear

in the traverse and loader mechanism is in a range between 6 : 1 and 10 :

1. The most preferred ratio is 10' : 1. The preferred diameter of the hypoid

25 gearis 24 to 27mm. This is in contrast to spur gears, which have lower

gear ratios in the range of 1:1 to 5:1. Worm gears can reach high gear



of the type described here. Gears are used in optical storage

drives to transfer the power fromthe sled notor to the optical

pi ckup unit or the tray in the traverse or | oader mechani sns
respectively. The conventional way is to e spur gears or 15 wormgears
to achieve this function. Hypoid gears aré’a cross between spiral

bevel gears angtio8raasilgabst ardBulkie?Ihah Hyperl gelfs Hi® W thé Pusition of the
non-i ntersecting, and he di stance betweén thé axes is referred to as the

of fset. The of hinRn as AHBYUBSEd \Weldw Ot her characteristics gives the hypoid
gear system several advantages over the spur and worm gears, including 20

The.pr esent i nveRI9WR Hbsaies Wenyeas qeashariem Giheisarentinksglion. It
1. The hypoi d gear set of the present invention includes three parts, the
wheel - shaped hi$ieibe yrdgrstepd that the: fellowing isandeseriptionofong, gmte t
i ncl udes a _typical wheel -shaped hypoid gear with hypoid teeth 24 25
provi ded of t hef the resendi twention,t andpjse ot unearte t@dimiktheasere afethis 28,
invention. A frame 56 with two shafts 58, couples the traverse mechanism
onto the chassis of the loading mechanism. Brackets 59 extending from
the optical pickup unit ére fitted around the shafts, and allows the optical
pickup unit to be slidably connected to the frame. Preferably, bushing is
10 provided within the brackets to allow quiet and precise sliding of the
optical pickup unit. A turntable 62 and its corresponding spin motor 6 4
are fixed onto the frame below the tray of the loading mechanism, and
functions to spin the optical storage device placed on the tray. The optical
pickub unit is also attached to the OPU rack bar 34 of a OPU hypoid gear
15 set. The OPU hypoid gear 42 and the sled motor 39 are fixed onto the
frame 56. When the sled motor rotates, the OPU hypoid gear set causes
the OPU to slide along the shafts 58 in a quiet, precise and co.ntrolled

manner.

Figure 4 illustrates how the present invention is used in the loader

20 mechanism of an optical storage drive. In this example, the loader hypoid
gear 68 and the loader motor 70 are fixed onto the chassis 72 of the
loader. The loader rack bar 73 is fixed onto the tray 74. As the loader
motor 70 is .activated, the rotational movement is translated to linear
movement of the tray 74 via the loader hypoid pinion, the loader hypoid

25 gear, and the loader rack bar. As a result, the tray can be driven forward or



7 of smaller dianeter than the wheel -shaped hypoid gear, coaxially
nmounted in the center of the upper surface of the hypoid gear. One end of
t he hypoi d pinion, pointing toward the edge of the hypoid gear (the
attachnent end 30) is fixed to a sled nntg{, such that the pinion would
rotate upon the activation of the sled notor. Teeth 32 provided on the

pinion are enmawtaeﬁétﬁnngeﬁltﬁetcﬁpédﬁo%f rotationnef thecloadee nfbtée Fhe O

turn. As the central spur gear is fixedly nounted as part of the hypoid

gear, Jﬁ@rﬂﬂ o th%RHvdi@é‘FnéﬂHahls% 6 ihﬁi 3péice 76 Vtthe! chadgishypoi d
gear is produce astlc |nject|on nol di ng, such that t he spur

gear and the whee| - shaped 1 poi d gear form one |nﬁwgg glece of
hypoi d gear. In oWty hﬁcﬁ?ﬁiﬂ%ﬂt&"@d des'gn»t%\éerydh@tﬁ'!ﬁtﬁp HERE sysied a
| i near novenent, the rack bar is used to gage the central spur
gear, as showrcambe predugashBased.amtfie. same wheel dlamgtﬂre he spages reguiesthnyl e
of how the hypoid gear of the present I nvention is used to drive an
optical pi 6ku;iomperateaﬂweeptas@at invepkionriasmaller than the space required for a
worm gear system. As an example, figure 5 shows a comparison between
a hypoid gear and a worm gear in term of space requirements. Based on
the same wheel dimension, the hypoid gear set, inctuding the hypoid gear
20 the hypoid pinion 22, and the sled motot 39, would have a length 48
10 and a height 50. When compared with the length 52 and height 54 of the
worm gear set, the dimension of the hypoid gear set is smaller. As a result,
one can safe space while maintaining high efficiency and low noise

levels.



15 bar 34 is fixedly attached to the optical pick up unit 36. The side of
t he OPU rack bar adjacent to the central spur gear is provided with
a row of teeth 35 which are engaged with the teeth of the central
spur gear 40 of the OPU hypoi d gear, The attachnent end 38 of the

OPU hypoi d pi ni on 37 is fixed into!Phe sled“m sl ed
nmotor is activ&LeAj #he 20 rotational novenent i mmmu‘m]'mﬁp' nion
is transl ated MSBnear movenent of the opficél Yidkup urit via
the OPU hypoid gear and the OPU rack bar. The preferred gear ratio
of the hypoi d |pClRimN to the hypoid gear In the traverse and | oader
mechanismis in a range between 6: 1 and 10: 1. The nost preferred
ratio is 1Q: 1, The preferred dianeter of .the hypoid 25 gear is 24 to
27rm Thislis In coﬁ'gPRE'Faiﬁoﬁﬂﬁg'g‘@aF%’,“pﬂﬂPSH have | ower gear

ratios in the range of 1:1 to 5:1. Woirm gears can reach high gear
8 2 a loader mechanism and a traverse mechanism, said loader mechanism

3  having
4  aloader motor fixed onto a chassis;

5 a tray slidably attached to said chassis for receiving an optical storage

6 device;

7 a loader hypoid gear set including a loader hypoid gear fixed onto said

8 chassis, having hypoid teeth on the upper surface and a spur gear
9 ‘with teeth mounted on the interior of the upper surface; a loader
10 _hypoid pinion having a teeth end and an attachment end, said
11 attachment end coupled to said loader motor, and said teeth end
12 engaged with said hypoid teeth of said hypoid gear; and a loader
13 rack bar having a row of teeth on one longitudinal side, and further
14 having a secﬁon of said row of teeth engaged with said teeth of said
15 spur gear, said _rack bar further fixed to said tray;

16 whereby the loader hypoid gear set transmits rotational movement

17 generated by said loader motor to linear movement causing said
18 tray to slid backward and forwards according to the direction of
19 rotation;

20 said traverse mechanism having

21 aframe coupled inside said chassis;



ratios easily, but are bul kier than hypoid gearmr‘m of the
pi ni on as di scussed bel ow. Figure 3 |I Hi w'mim verse
Mﬂ that the

mechani sm of the present invention. It
followng is a description of one enbodlngi of the "or &sent
I nvention, and is not neant to limt the ope of thIS I nvention. A
frame 56 20t h means fef$pindifg anpopticss stdragé devices saidanbans attached to saij o0 t he
chassis of the | oadi ng nechani sm Brackets 59 extending from t he
optical ppgkup unitfrgme; fitted around the shafts, and allows the optical

pi ckup unit to be slidably connected to the frane Preferably, bushing is

10 provjded vmth N _the brackets t aIIow uj an reci se sligding of the
opt i ol _pPku At oPtical,BRIsR: I shdatly korectieh o 3ib fane, & feasing ars.
are fixed Snto the frame bel ow the tray of t he | oadi ng nmechani sm and
functions2Po spin t%cg*gﬁ%g e devic®ye device placed on the tray. The

opti cal pi ckup unit is also attached to the OPU rack bar 34 of a OPU
hypoi d geag lésle'aerhotoThﬁer’bhﬂayswdﬁawrarﬂZ and the sled notor 39 are
fixed onto the- frane 56. Wien the sl ed motor rotates, the OPU hypoid

t
gear Set 55°°% opu hypoid gear set, including an OPU hypoid gear fixed onto said

28 frame, having hypoid teeth on the upper surface and a spur gear
29 with teeth mounted on the center of the upper surface; an OPU
30 hypoid pinion having a teeth end and an attachment end, said
31 attachment end coupled to said sled motor, and said teeth end
32 engaged with said hypoid teeth of said OPU hypoid gear; and an
33 OPU rack bar having a row of teeth on one longitudinal side, having

34 . a section of said row of teeth engaged with said teeth of said OPU
35 spur gear, said OPU rack bar further fixed to said optical pickup
36 unit,

37 whereby the OPU hypoid gear set transmits rotational movement
38 generated by said sled motor into linear movement causing said optical
39 pickup unit to slide along an axis across the radius of an optical storage

40 device positioned on said tray.



the OPU to slide along the shafts 58 in a quiet, —precise and controll ed
manner . Figure 4 illustrates how the ' ' Is used in
the | oader 20 mechani sm of an opti cal storadmm@m;m\rﬂmhmrexaml e,
the | oader hypoid gear 68 and the ader cOr L/Unare f4 xed onto the
chassis 72 of the | oader. The | oad rack bar 73 is fixed onto the
tray 74. As the | oader . motor 70 s activated, the.rotational

movenent i} tr2n& lgader mechapisay of an opticalsierage; driye ¢RBPISIAG 74 via t he

| oader hypoid pinion, the | oader hypoid 25 gear, and the | oader rack
bar. A5, 3 ses loadel ndibAixédBntea dnbugs forvard or

mtor. The . fram 56 0f Lhe Lrayerse meehanism iis inlo space 76 of
the chassi8. a tray slidably aitached 4o sidsheseiscar decoiing anepieal [FiRragRy
g?gpngfgr ?egaesgzggggﬁwi rggn be produced. Based on the sane wheel
5 aloader hypoid gear set including a loader hypoid gear fixed onto said
6 chassis, having hypoid teeth on the upper surface and a spur gear
7 with teeth mounted on the interior of the upper surface; a loader
8 hypoid pinion having a teeth end and an attachment end, said
9 attachment end coupled to said loader motor, and said teeth end
10 engaged with said hypoid teeth of said hypoid gear; and a loader
11 rack bar having a row of teeth on one longitudinal side, and further
12 having a section of said row of teeth engaged with said teeth of said
13 + spur gear, said rack bar further fixed to said tray;

14 whereby the loader hypoid gear set transmits rotational movement
15 generated by said loader motor to linear movement causing said
16 tray to slid backward and forwards according to the direction of

17 rotation.



5 to operate the present invention is smaller than the uired for

a wor m gear system As an exanple, figure 5 rsTyu ari son

bet ween a hypoid gear and a wormgear in ter @ nent s.
Based on t he same wheel dinension, th:g hypoi d Yeaa ing the
hypoi d gear 20 the hypoid pinion 22 nd the sled motor 3§ twoul d
have a length 4 10 and a hei ght 5 are wth the |length 52 and
hei ght 54 oi tﬁg An tra"%?l'ﬁ' 1R of a!"hQP? ME@ gye PARPAFING d gear set
is smaller. As a result, one can safe space while maintaining high
efficiency and g frameoi se | evel s. CLAI M5

10 I Caim 1 1. An optical storage drive conprising:

3 means for spinning an optical storage device, said means attached to said

4 frame;

5 an optical pickup unit slidably connected to said frame, for reading an

6 optical storage device;
7 a sled motor, fixed onto said frame; and

8 a OPU hypoid gear set, including an OPU hypoid gear fixed onto said

9 frame, having hypoid teeth on the upper sutface and a spur gear
10 with teeth mounted on the center of the upper surface; an OPU
11 hypoid pinion having a teeth end and an attachment end, said

- 12 attachment eﬁd coupled to said sled motor, and said teeth end
-15 \engaged with said hypoid teeth of said OPU hypoid gear; and an
14 OPU rack bar having a row of teeth on one longitudinal side, having
15 a section of said row of teeth engaged with said teeth of said OPU
16 spuf gear, said OPU rack bar further fixed to said optical pickup
17 unit; |

18 whereby the OPU hypoid gear set transmits rotational movement
19 generated by said sled motor into linear movement causing said
20 optical pickup unit to slide along an axis across the radius of an

21 optical storage device positioned on said tray.



2- a | oader rrechanl sm and a traverse mechani sm said | oader nechanism 3
having 4 I u ilu mmm“’l d onto a chassis; 5 a tray slidably
at.t ached to sai ei ving an optlcal st orage 6

devi ce; a | oader hyp0|d gear set inqludi ng a | oader hypoid gear fixed
onto said 8 chassi s, having hypoid teeth on the upper surface and

a spur gean 94 A %eaﬁs*ei‘ab&%ihdw&l&iﬁ% PiorizRHBRSIAT e getir rale ofRat

surface; a | oader hypoi d pi nion having a teeth end and an

attachnent sai L3 Qﬁﬂér

not or, and 2gal d tee{i‘)ﬁdgﬁbypmgznmlonalb engag('égﬂrgﬂﬁﬁﬁggélarle t'h??)?)'%ﬁetget of
sai d hyp0|@ gear; g Pl 13 rack bar having a row of teeth
on one Iongltudlnal SI e, and Turther 14 having a section of said
row of teeth engaged with said teeth of said 15 ur gear, said
rack bar furthbr fukegearcs@acsomlag to claims %mlﬂ/whﬁelnoﬁ'tﬁsgeaymﬁl@logear
set transmts rotational novenent generated by said | oader
motor to |i2hear novamdrioade:usyptgdpmlm ta said loader hypeig gear safialisot@ kdar d and
forwards according to the direction of 1 9 rotation;

1 6. gear set according to claims 1 or 3 wherein the gear ratio of said
2 OPU hypoid pinion to said OPU hypoid gear ratio is in the range of
3 10:1t06: 1.

1 7. A gear set according to claims 1, 3 or 6 wherein the gear ratio of

2 said OPU hypoid pinion to said OPU hypoid gear ratio is 10 : 1.

1 8. A gear set according to claims 1 or 2 wherein said loader hypoid

2 gear has a diameter between 24 to 27mm.

.1 9. A gear set according to claims 1 or 3 wherein said OPU hypoid

2 geaf has a diameter between 24 to 27mm.



20 said traverse nechanlsn1haV|ng 21 a frame coupl ed inside said
chassi s; 11 22 means for
spi nning an optical storage devi ce, sald nmeans attached to said 23
frame; 24 an optical pickup unit slidabjg connected to said frame, for

reading an 25 optical storage device; 26 a sled nmotor, fixed
onto said frane; and 27 a OPU hypoiaBSTRAQGTt. | ncluding an OPU hypoid
gear fixed onto said 28 frane havi ng hypoid teeth on the upper
surface and a spur gear ith teeth _nmounted on the center of the
upper surface; an OPU SOCOMPAch&RH%HSIQM RBRIVEt h end and an
attachnent end, said 31 attachnment end coupled to said sled notor,

and sai d teeth engn optical storage drive provided with a traverse mechanism coupled
to a loader mechanism. The traverse mechanism is mounted to the interior
5 of the loader mechan_iém, and allows the -optical pickup unit to read an
optical storage device when the optical storage device is loaded into the
optical storage drive. The loader mechanism includes a loader sled motor
and a loader hypoid gear set having a loader hypoid pinion, a loader
hypoid gear and a loader rack bar. Rotational movement of the loader
10 motor is translated into linear movement via the Ibader hypoid gear set to
cause the tray to slide forward or backward. The traverse mechanism
contains an OPU hypoid gear set. The OPU hypoid gear set includes a
OPU hypoid pinion fixed onto the sled motor, a OPU hypoid gear fixed
onto the frame, and a OPU rack bar attached to the optical pickup unit. The
15 OPU hypoid gear set transmits the rotational movement of the sled motor
into linear movement of the optical storage unit, whereby the optical
storage unit can mbve across the radius of an optical storage device

loaded onto the tray.

20 FIGURE 3



32 engaged with said hypoid teeth of said OPU hypoi d gear; and an 3

3 OPU rack bar having a row of :teeth on one |ongitudinal side, having
34 a section of said row of teeth engaged with said teeth of said
OPU 35 spur gear, said OPU rack R further fixed to said optica
pickup 3 6 unit, 3 7 whereby the OPU hypoid gear set transmts

rotational novenent 38 generated by said sled notor into |inear novenent
causing said optical 39 pi ckup unit to slide along an axis across the
radi us of an optical storage 40 devi ce positioned on said tray.

1 2. A loader nechanismof an optical storage drive conprising: 2 a

| oader notor fixed onto a chassis; 3 a tray slidably attached to said
~chassis for receiving an optical storage

FIG. 1



4 device; 5 a |oader hypoid gear set including a | oader hypoid

gear fixed onto said 6 chassi s, having hypoid teeth on the upper
surface and a spur gear 7 with teeth nounted on the interior of
the upper surface; a |oader 8 hypoi d pi nion having a teeth end and
an attachnment end, said 9 att a@jgent end coupled to said | oader
notor, and said teeth end 10 engaged with said hypoid teeth of said
hypoi d gear; and a | oader 11 ' rack bar having a row of teeth on one
| ongi tudi nal side, and further 12 havi ng a section of said row of

teeth engaged with said teeth of sa spur gear, said rack bar
further fixed to said tray; 14 hypoi d gear set
transmits rotational novenent generqted by said | oader notor to
| i near novenent causing said tray tp slid backward and forwards
according to the direction of

FIG. 2



13 1 3. An traverse nmechani smof an optical storage drive conprising:

2 a frane; 3 means for spinning an optical storage device, said neans
attached to said 4 frame; 5 an optical pickup unit slidably
connected to said frane, for reading an 6 opti cal storage device;
7 a sled nmotor, fixed onto said frane;348d 8 a OPU hypoi d gear set,

I ncl udi ng an OPU hypoi d gear fixed onto said 9 frame, having
hypoi d teeth on the upper surface and a spur gear 10 with teeth
mounted on the center of the upper surface; an OPU 11 hypoi d

pi nion having a teeth end and an attachnent end, said 12
attachment end coupled to said sled notor, and said teeth end 13

engaged with said f_sa Py . ar; and an 14
OPU rack bar havf ' ' i de, having
56
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15 a section of said row of teeth engaged with said teeth of said

OPU 16 spur gear, said OPU rack bar further fixed to said optical
pickup 1 7 unit; 18 whereby the OPU hypoid gear set transmts
rotational novenment 19 generated by said sled notor into |inear
novenent causing said 20 opti c4fBpi ckup unit to slide along an
axis across the radius of an 21 optical storage device positioned
on said tray. C L M S

14 1 4. A gear set according to clains 1 or 2 wherein the gear ratio of
said 2 | oader hypoid pinion to said | oader hypoid gear ratio is in
the range 3 of 10:1to6:1. 1 5. A gear set according to clains
1, 2 or 4 wherein the gear ratio of 2 - said | oader hypoid pinion to

sai d | oader hypoid gear ratio is 10: 1.

FIG. 4



1 6. gear set according to clains 1 or 3 wherein the gear ratio of said

2 OPU hypoid pinion to said OPU hypoid gear ratio is in the range
of 3 10: 1to6:1. 1 7. A gear set according to clains 1, 3 or 6
wherein the gear ratio of 2 said OPU hypoid pinion to said OPU
hypoid gear ratio is 10: 1. 1 8. ABHRr set according to clainms 1 or 2
wherein said | oader hypoid 2 gearhas g-diangter between 24 to
27mm 1 9. A gear set according to clfains 1"@r 3 whdrein said OPU
hypoid 2 gear has a di aneter_betjween 24 to 27mn
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