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The present invention relates generally to the field of optical storage
drives, and particularly o an optical pickup mechanism for optical storage
drives using dual-sided optical storage discs.

10
BACKGROUND OF THE INVENTION

Optical storage drives such as CD-ROM and DVD drives are well

known in the art. An important element in such drives is the optical pickup

15 unit (OPU). Typically, the OPU comprises laser light emitting diode, light
detector, optical lens, and a voice coil. The voice coil is used to position the
lens for proper focusing and tracking during a read/write operation. To be
able to access different data tracks in an optical storage device, e.g., CD-
ROM, the entire OPU has to move radially to the storage device on a linear

20 sliding rail system. The OPU and the mechanism for positioning the OPU
shall collectively be referred to as an optical pickup mechanism.

Some optical storage discs, e.g. laser discs and DVDs, héve data
stored on both sides. Therefore, some opticat storage drives are equipped
to access data from both sides of the disc. Currently, there are basically

25 three different designs for accessing data from dual-sided discs. One way is
to use a U-shape sliding rail system where a single OPU can move to either

side of the disc. The second method is to employ two OPUs, one for each



25 three different designs for accessing data from dual -si ded discs. One
waysis to use a U-shape sliding rail systemwhere a single OPU can nove to
either side of the disc. The second nethod is to enploy two OPUs, one for
each 2 side of the disc. The third way is to manually flip the disc so
the side to be accessed is facing the OPU. All of these designs suffer from
a nunber of shortcom ngs. First and foRenost, all of the designs described
above use a confi%uration where the 5 entire OPU noves on a |inear sliding

rail syst emsige ehibedlisa. hTke dhird way is damanuadlyilip thedise shihecside te bePU noves
on a linear sliding rail s%;t em has been used successfully for nmany years,
it has its laceessad dmfacingthei@BVarly in light of the current shorter data
access time requirement. The OPU is a relatively bul ky device which slows
down t he novenentAllsf theése designe sulfer fremhamumber af shodaemingsnt Figst ande ti ne
it takes to nove fromone track to a different track is increased. Although
att enpt s havfercinest, atbofcthe aldsignsedescribed alibiel usey acfonfiguration whereptiteyi ng
nore powerful notors, this has led to increased vibration, particularly in
t he voi cd cantireiQRYU mevemin aulimegrt slidirg rail system. Although this current
configuration where the entire OPU moves on a linear sliding rail system
has been used successfully for many years, it has its limitations, particularly
in light of the current shorter data access time requirement. The OPU is a
relatively bulky device which slows down the movement of the entire
10  mechanism, and consequently, the time it takes to move from one track to a
different track is increased. Although attempts have been made to increase
the mobility of the OPU by applying more powerful motors, this has led to
increased vibration, particularly in the voice coil which is most susceptible.
Hence, the time saved from increased acceleration is offset by the time it
15 takes to stabilize the unit before the accessed data can be read or written.
In addition, there are problems which are specific to each of the
designs mentioned above. For the first design using a U-shaped rail, the
system suffers from complexity and bulkiness, and hence takes up
excessive amount of space and material. For the second design which uses
20 the two OPUs, the main problem is cost, as OPU is an expensive component
in an optical storage drive. For the third design, the main shortcoming is the
inconvenience to the user who has to manualily flip the disc.
To have a reliable and superior optical pickup mechanism which can
read/write both sides of an optical storage disc, it must be capablie of high

25 acceleration without incurring vibrational problems. Moreover, it should be

simple in design, convenient to the user, and inexpensive to manufacture.



Hence, the tinme saved fromincreased acceleration is offset by the tinme it
15 .takes to stabilize the unit before the accessed data can be read or
witten. In addition, there are problens which are specific to each of the
desi gns nentioned above. For the first design using a U-shaped rail, the
syst'em suffers from conpl exity and bul ki ness, and hence takes up excessive
anount of space and material. For the s@cond design which uses 20 the two
OPUs, the main problemis cost, as OPU is an expensive component in an
optical st or Sircaisustea rrechartism wouldl goeatlygshortemetheedata sesess dimengf the t he

I nconveni ence to the user who has to manually flip the disc. To have a

rel i abl e andcarrpet opticabstorage drives,usavestirnardnshcast iin marudacterdogwand debot h
sides of an optical storage disc, it nust be capable of high 25

accel erati on attrddtivet td tieairerichaiseishrintis ceasy fo okhensuchMane optical ipickgipoul d be
sinmple in design, convenient to the user, and inexpensive to nmanufacture.

3 Since such nrectamiem iviouldvbel Kgldy eesirablerand esefube data access time of the
current optical storage drives, save tinme and cost in nmanufacturing, and be

attractivg to the end users, it is easy to why such an optical pickup

OBJECTS OF THE INVENTION

It is therefore an object of the present invention to provide optical

pickup mechanism which can access data tracks on both sides of a dual-
10 sided optical storage disc.

It is another object of the invention to provide an optical pickup
mechanism which would mechanically facilitate a fast data track access in a
optical storage drive.

It is another object of the present invention to provide a multi-head

15 optical pickup mechanism which would minimize induced vibration during
high acceleration.

It is yet another object of the present invention to provide a multi-
head optical pickup mechanism which is simple in design, relatively
inexpensive to manufacture, and is convenient.

20
SUMMARY OF THE INVENTION

The present invention basically comprises an optical pickup unit
(OPU) connected to an optical pipe. A baffle is provided which surrounds
25 the OPU and a cover is provided which is placed on top of the baffle. To be

able to controllably rotate the optical pipe, a first gear is attached to the



mechani sm woul d be highly desirable and useful. 5 OBJECTS OF THE | NVENTI ON
It i=s therefore an object of the present invention to provide optical
pi ckup nechani sm whi ch can access data tracks on-both sides of a dual- 10
sided optical storage disc. It is another object of the invention to
provi de an optical pickup nmechani smwhich would nmechanically facilitate a
fast data track access in a optical stotage drive. It is another obj ect of
the present invention to provide a multi-head 15 optical pickup mechanism
whi ch woul d RiP§ nfhefitshggaeis meshed ivith asecond igegh whideisceennesied fa ai s yet
anot her object of the present invention to provide a nulti- head optical
pi ckup mechafmaar. vdiledtpe sheuldppisferablycke grader ef light\andydunable oratena too
manuf acture, and is convenient. 20 SUMVARY OF THE | NVENTI ON The present
i nventi on baseduge s evarpll mamentrofdnartiaal pi ckup unit (OPU) connected to an
optical pipe. A baffle is provided which surrounds 25 the OPU and a cover
i s provided whi chThe qptiealepipercamgrisels a hep hefiéwetub@chasing a top channel
5 and a bottom tube having a bottom channel, and a main body having a main
channel. The top and bottom channels terminate to a lens element. The top
tube is bent at an angle in two places (here at 90 degrees) though it can be
bent at fewer or more places or at a different angle depending on how one
wants to direct the light beam. At each of the bent corners, a reflective mirror
10 is placed to direct the light to the respective lens element. For the bottom
tube, a reflective mirror is placed at the bend near the lens element, and
another mirror is placed at the bottom/main channel junction to direct the
light to the lens element.
The mirror at the junction is a special semi-transparent mirror which
15 allows some light to go through while reflecting the rest. Hence, the light
which enters the opening of the main channel is both reflected into the top
channel and the bottom channel. Similarly, a light beam which is reflected
back through the bottom lens element is reflected off the mirrors and is
directed towards the opening. A light ray which enters through the top lens
20 element is reflected off the reflective mirrors, but is allowed to go through the
semi-transparent mirror at the junction to eventually reach the opening at
the main channel.
The OPU is a standard item currently available. The eye of the OPU
for emanating and receiving light beams is placed directly under the

25 opening such that any light emanating from the OPU is directed to the lens



able to controllably rotate the optical pipe, a first gear is attached to
the - 4 pipe. The first gear is nmeshed wth a second gear which is
connected to a notor. The pipe should preferably be nade of Iight and
durable material to reduce its overall nonment of inertia. The optical pipe
conprises a top hollow tube having a top channel 5 and a bottom tube

havi ng a bottom channel, and a main body having a main channel. The top and
bottom channels termnate to a lens elenment. The top tube is bent at an
angle in tw eleawd, ik any lightofkfldceddaxk intooihgHens etemebieishdirdcted baeker or
nore places or at a different angl e dependi ng on how one wants to direct
the Iight beamthétopacéyeof the bent corners, a reflective mrror 10 is
placed to direct the light to the respective |lens elenent. For the bottom

tube, a reflectiveTheé opticali pipelcanemtat frdwly vnthengasarst Aad [thosmeloen®hé, and
another mrror is placed at the bott omf mai n channel junction to direct the

light to the prigent!dplieat p:ch&p mdohﬁﬁlsﬁi shogld Weetposition@da i P@s | Gptical
sem -transparent mrror which allows sonme light to go through while

reflecting t hgof 45 drivé8Géh thak ﬁn|d;ﬂBéI storage disc can be placed in between the

two lens elements of the optical pipe. To be able to access all the tracks on

an optical storage disc from either side, the pipe should be situated adjacent

to the storage device such that the two lens elements of the pipe cut across

every track of the optical storagé disc when the pipe is rotated. By

10 combining the spinning action of the storage disc and the rotational

movement of the optical pipe, any segment of data from the storage device

can be uniquely accessed.

BRIEF DESCRIPTION OF THE DRAWINGS
15
FIG. 1 is a perspective diagram illustrating the present off-axis optical

pickup mechanism for dual-sided optical storage discs.

FIG. 2 is a perspective diagram illustrating individual elements

20 comprising the present off-axis optical pickup mechanism.

FIG. 3 is a cross-sectional view of the optical pipe of the present off-

axis optical pickup mechanism.



whi ch enters the opening of the main channel is both reflected into the top
channel and the bottom channel. Simlarly, a light beamwhich is reflected
back through the bottomlens elenent is reflected off the mirrors and is
directed towards the opening. A light ray which enters through the top |ens
20 elenent is reflected off the reflective mrrors, but is allowed to go

t hrough the sem -transparent mrror at ®he junction to eventually reach the
opening at the main channel. The OPU is a standard item currentl

avai |l abl e. The eydFliGi 4tina paspedivecdiageam rof camalti-bead wpﬁwlln}igﬁtaté@éﬁd is

pl aced directly under the 25 opening such that any |ight emanating from
the OPU is difoemptidal storage ideves thatScan @ceammadate amuyltipley lopticalf stocagel back
into the lens elenment is directed back to the OPU eye. The optical pipe can
rotate freel ydistsat bicegears and the notor. The present optical pickup
mechani sm shoul d be positioned in an optical 5 storage drive such that an
optical storage disc can be placed in between the two |l ens elenents of the
optical pipe. To be able to access all the tracks on

5 DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates the preferred embodiment of the present optical
pickup mechanism 1. As can better seen in FIG. 2, the present invention
basically comprises an optical pickup unit (OPU) 2 connected to an optical

10 pipe 4. A baffle 6 is provided which surrounds the OPU and a cover 8 is
provided which is placed on top of the baffle 6. The baffle 6 and the cover 8
merely provides some structural support and protects the OPU from dust
and damage, and thus are not necessarily integral to the function of the
mechanism 1. To be able to controllably rotate the optical pipe 4, a first

16 gear 10 is attached to the pipe 4. The first gear 10 is meshed with the
second gear 12 which is connected to the motor 14. The pipe 4 should
preferably be made of light and durable material to reduce its overall
moment of inertia.

In referring to FIG. 3, the optical pipe 4 comprises a top hollow tube

20 18 having a top channe! 17 and a bottom tube 28 having a bottom channel
27, and a main body 36 having a main channel 35. The top tube 18 is bent
at an angle in two places (here at 90 degrees), 18a and 18b, though it can
be bent at fewer or more places or at a different angle depending on how
one wants to direct the light beam. The bottom tube 28 is bent at 28a. At

25 each of the bent comers 18a and 18b of the top tube 18, a reflective mirror,

20a and 20b, is placed to direct the light to the lens element 22. For the



an optical storage disc fromeither side, the pipe should be situated

adj acent to the storage device such that the two | ens el enents of the pipe
cut across every track of the optical storage disc when the pipe is
rotated. By 10 conbining the spinning action of the storage disc and the
rotati onal novenent of the optical pipe, any segnent of data fromthe

st orage device can be uni quely accessed.7 BRI EF DESCRI PTI ON OF THE DRAW NGS
15 FIG 1 is a perspective diagramillustrating the present off-axis
optical pi ckupotbemhtubes28f ar refleefives mirrdr 30bi isaplasedratgthedbend .28d,Gand i s a
perspective diagramillustrating individual elenents 20 conprising the

present of f - aamstheptmigat 30acisuplaced A the bottbirfinalh channer pmstioec28tonal vi ew
of the optical pipe of the present off- axis optical pickup nechani sm 6

FIG 4 is a pdiregiané light tdithgiens element82t i - head optical pipe adapted for
optical storage drives that can accommpdate nultiple optical storage

The mirror 30a is a special semi-transparent mirror which allows

5 some light to go through while reflecting the rest. Hence, the light which
enters the opening 24 is both reflected into the top channel 27 and the
bottom channel 17. Similarly, a light beam which is reflected back through
the lens 32 is reflected off the mirrors 30b and 30a and is directed towards
the opening 24; a light ray which enters through the lens 22 is reflected off

10 the mirrors 20b and 20a, but is allowed to go through the mirror 30a to
eventually reach the opening 24.

The OPU 2 is a standard item currently available. The eye 16 of the
OPU 2 for emanating and receiving light beams is placed directly under the
opening 24 such that any light emanating from the OPU 2 is directed to the

15 lens element 22 and 32, and any light reflected back into the lens element
22 and 32 is directed back to the OPU eye 16.

The optical pipe 4 can rotate freely via the gears 10 and 12 and the
motor 14, Other means for controllably rotating the optical pipe 4 are clearly
available. The present optical pickup mechanism should be positioned in

20 an optical storage drive such that an optical storage disc can be placed in
between the lens element 22 and 32 of the optical pipe 4. To be able to
access all the tracks on an optical storage disc from either side, the pipe 4
should be situated adjacent to the storage disc 26, as shown in FIG. 1, such
that the lens elements 22 and 32 of the pipe 4 cut across every track of the

25 optical storage disc 26 when the pipe 4 is rotated. By combining the

spinning action of the storage disc 26 and the rotational movement of the



discs at once. 5 DETAILED DESCRI PTION OF THE I NVENTION FIG 1 illustrates
the .preferred enbodi ment of the present optical pickup mechanism1. As can
better seen in FIG 2, the present invention basically conprises an optical
pi ckup unit (OPU) 2 connected to an optical 10 pipe 4. A baffle 6 is
provi ded which surrounds the OPU and a cover 8 is provided which is placed
on top of the baffle 6. The baffle 6 an8l the cover 8 nerely provides sone
structural support and protects the OPU from dust and danage, and thus are
not necessar opticalipipe#ainy segment ofrdata flonvthe steragecdauicss fan betdnigelvl e to
controllably rotate the optical pipe 4, a first 15 gear 10 is attached to
the pipe 4. BHeeedsedst gear 10 is nmeshed with the second gear 12 which is
connected to the notor 14. The pipe 4 should preferably be rmade of |ight
and durabl e nat er iThie ddvantapescofiths presentimiechanisnt over thegireviqus [desigitser ri ng
to FIG 3, the optical pipe 4 conprises a top holl ow tube 20 18 having a
top channel hfe aighya Ib@ﬁrbolmlr,uhe présém mexhanisovis abie th sedie e, timedtaa nai n
body 36 having a main channel 35. The top tube 18 is bent at an angle in

two places (heesssih ritlv damrtesskbechusde tindpticd bipd Acaghbe aicceleraied it  at
fewer or nmore places or at a different angle depending on how one wants to
direct the |idH rdt83lie 1618 18NheMbhLGTAnEial Urilikettheprélious design where
the entire optical pickup unit had to move, here, only the pipe 4, and not the
optical pickup unit, moves. This configuration, moreover, eliminates the
vibrational problem associated with the previous design because the
10 element which is most susceptible to induced vibration, the OPU, remains
stationary. Finally, the present design is much simpler and relatively
inexpensive to manufacture because it does not require a complex rail
system, but it simply rotates on a single axis.
Although here the preferred embodiment showed the optical pipe 4
15  with a single head comprising the top 18 and bottom tube 28, it is possible
and sometimes desirable to have a multi-head optical pipe 40 as shown in
FIG. 4. Here, the optical pipe 40 has three head units, though more or less
are clearly possible. The physical and functional structure of each of the
head units would be identical to that described for the single-head optical
20 pipe described above except that all of the mirrors placed in the main body
42 would be semi-transparent except the one placed at the top end 44. The
optical pickup mechanism having a multi-head optical pipe as shown in FIG.
4 is useful for optical storage drives which can accommodate muitiple
storage discs at once.
25 The present invention may be embodied in other specific forms

without departing from the spirit or essential characteristics thereof. The



25 each of the bent conmers 18a and 18b of the top tube 18, a reflective
mrrer, 20a and 20b, is placed to direct the light to the lens el enent 22.
For the 7 bottomtube 28, a reflective mrror 30b is placed at the bend
28a, and another mrror 30a is placed at the bottom nmain channel junction
28b to direct the light to the lens elenent 32. The mirror 30a is a speci al
sem -transparent mrror which allows 5 Sone |light to go through while
reflecting the rest. Hence, the light which enters the opening 24 is both
refl ected i ntpresastly sfisdlesechembodiments: ate, bibereleres Harbreicongidegedriinaally, a

| i ght beamwhich is reflected back through the lens 32 is reflected off the
mrrors 30b arespecis amillusiative and awt restrctive, theesegpenohthezinvention diaing ay

whi ch enters through the lens 22 is reflected off 10 the mrrors 20b and
20a, but is andivatet by the appendgth daimsnand ell changes vehiemtaomhe withiradhet he
opening 24. The OPU 2 is a standard itemcurrently avail able. The eye 16 of
the OPU 2 formeanimgt and rndjer ©f edquivalendyglif theadaims greadiesrefbrecdd | ye under
t he opening 24 such that any light emanating fromthe OPU 2 is directed to
t he 5 embraced therein.



15 lens elenent 22 and 32, and any light reflected back into the |ens

el eent 22 and 32 is directed back to the OPU eye 16. The optical pipe 4
can rotate freely via the gears 10 and 12 and the notor 14. Qher neans for
controllably rotating the optical pipe 4 are clearly available. The present
optical pickup mechani sm should be positioned in 20 an optical storage
drive such that an optical storage discgcan be placed in between the |Iens
el enent 22 and 32 of the optical pipe 4. To be able to access all the
tracks on anGIpAIM& storage disc fromeither side, the pipe 4 should be
situated adjacent to the storage disc 26, as shown in FIG 1, such that the
lens el ements 22 and 32 of the pipe 4 cut across every track of the 25
optical storage disc 26 when the pipe 4 is rotated. By conbining the

spi nni ng act ypa Clini:he storage disc 26 and the rotational novenent of the

8 optical pipe 4, any segnent of data fromthe storage device can be

uni quely accessed The advantages of the present nmechani smover the previous
designs are nmany. Particularly, the present mechanismis able to reduce the

time to ¢ 4, An off-axis optical pickup mechanism for an optical storage drive,
2 said mechanism particularly adapted for accessing data tracks of a dual-
sided optical storage discs, said mechanism comprising:
an optical pickup unit, said optical pickup unit having an eye for
emanating and receiving a light beam;
an optical pipe having a top, bottom, and a main channel for directing
the light beam, said top and bottom channel having a lens element at one

end and connected to said main channel at another end, said main channel

© oo N o o & W

having an opening at an end, a semi-transparent reflecting means for
10 directing some of the light beam to said bottom channel and allowing some
11 to pass through said main channel, at least one reflecting means for
12  directing a light beam towards said lens element of said top channel and
13  bottom channel, said optical pipe rotatably positioned over said optical
14  pickup unit such that said opening can receive the light beam from said eye
15  of the optical pickup unit; and
16 a mechanism for controllably rotating and positioning said optical
17  pipe such that said lens elements can be placed in position to access said
18 data tracks of said optical storage discs.

1 2. The off-axis optical pickup mechanism as recfted in Claim 1 further

2 comprising a baffle and cover for said optical pickup unit.

1 3. The off-axis optical pickup mechanism as recited in Claim 1 wherein

2 said mechanism for controllably rotating and positioning said optical pipe

el




5 access a new data track because the optical pipe 4 can be accelerated at
a hi.gh rate due to its |low nonent of inertia. Unlike the previous design
where the entire optical pickup unit had to nove, here, only the pipe 4,
and not the optical pickup unit, noves. This configuration, noreover,
elinmnates the vibrational problem associated with the previous design
because the 10 el ement which is nost stikcepti bl e to induced vibration, the
OPU, remains stationary. Finally, the present design is mich sinpler and
rel ativel g i rcomprises\acfisb gaanattachad to said apdieal; pipaocasesend geghimeshed onpl ex
rail system but it sinply rotates on a single axis. Although here the

pr ef er r ed 4emiwith szidtfirstrgeasdanche rogtor atiachsdde said secand gear. si ngl e head
conprising the top 18 and bottomtube 28, it is possible and sometines

desi rabl e1t o have Fhewfftaxis eptical jpickupl mechanisro asgesitehin Claimiiavhareiter e,

the optical pipe 40 has three head units, though nore or |less are clearly
possi bl e. 2Thesaidhysflettihg arshristisa mirrarl  structure of each of the head units
woul d be identical to that described for the single-head optical 20 pipe
descri bed{aboge exprpbfi-akistoptical pitkiheneshanisns asl reciteld imCldim travhersiuy 42
woul d be sem -transparent except the one placed at the top end 44. The
optical phckugideshifrapsparent Adiedting hidangded sephi-tearispargnt naisroshown in FI G
4 is useful for optical storage drives which can accombdate nultiple

storage diyscsgat OGRulti-headed off-axis optical pickup mechanism for a multi-disc
2  optical storage drive, said mechanism particularly adapted for accessing
data tracks of a dual-sided opiical storage discs, said mechanism
comprising:
an optical pickup unit, said optical pickup unit having an eye for
emanating and receiving a light beam;
an optical pipe having plurality of head units, each head unit

comprising a top, bottom, and a main channet for directing the light beam,

oo oo N o O @~ W

said top and bottom channel having a lens element at one end and
10 connected to said main channel at another end, said main channel having
11 an opening at an end, a semi-transparent reflecting means located at the
12 junction of main channel and top and bottom channels, a reflecting means
13  for directing a light beam towards said lens element of said top channel and
14 bottom channel, said optical pipe rotatably positioned over said optical
15  pickup unit such that said opening can receive the light beam from said eye
16  of the optical pickup unit; and

17 a mechanism for controllably rotating and positioning said optical
18  pipe such that said lens elements can be placed in position to access said

19  data tracks of said optical storage discs.
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25 The present invention may be enbodied in other specific forns

W t hout departing fromthe spirit or essential characteristics thereof. The
9 presently disclosed enbodi nents are, therefore, to be considered in all
respects as illustrative and not restrictive, the scope of the invention
bei ng i ndicated by the appended clainms and all changes which conme wthin

t he nmeani ng and range of equival ency of {he clains are, therefore, to be 5
enbraced therein. 10 CLAIMs W Claim 1 1. An of f-axis optical pickup
mechani sm1f or7.an ofiteé offtaxis opticgd pickiupeme2hasisind aswebited imClaim i6cfurthery
adapted for accessing data tracks of a dual- 3 sided optical storage

di scs, said nesrhprisingiaciaffle iandrapver for said optical pickup unit.

1 8 The off-axis optical pickup mechanism as recited in Claim 6 wherein

2 said mechanism for controllably rotating and positioning said optical pipe
3 comprises a first gear attached to said optical pipe, a second gear meshed
4  with said first gear, and a motor attached to said second gear.

1 9 The off-axis optical pickup mechanism as recited in Claim 6 wherein

2 said reflecting means is a mirror.

1 10. The off-axis optical pickup mechanism as recited in Claim 6 wherein
2 said semi-transparent reflecting means is a semi-transparent mirror.

1 11. The off-axis optical pickup mechanism as recited in Claim 6 wherein
2 said semi-transparent means at an upper end of said main channel is

3 replaced with a completely reflective mirror.

A



4 an optical pickup unit, said optical pickup unit having an eye for
5 emanating and receiving a |light beam 6 an optical pipe having a
top, bottom and a nmain channel for directing 7 the light beam said top
and bottom channel having a |l ens el enent 4@t one 8 end and connected to
sai d mai n channel at another end, said main channel 9 having an opening at
an end, a sem -transparent reflecti ngﬁ.?%é r 10 directing sone of the

| i ght beamto said bottom channel an g some 11 to pass through
said main channel, at |east one reflecting neans for 12 directing a |ight
beam towards said | ens el ement of said top channel and 13 bottom channel,

said optical pipe rotatably gositioned overlé id j 4 pickup unit
such that said openin QER-AXIS QPTIGAL i%% ‘%ﬁﬁi@éﬂﬁ&gye 15 of the
optical pickup unit; FQR RUAL-SIDER QRHLAL ly rotating

and positioning said optical 17 pipe such that said | ens el enments can be
pl aced in position to access, sai

Gioce. 1 o ArcobexEaptcapieom MecBRNSTHIS i Sies opuet wifes BRGE D, 1

3" "The ofopmiisesciT pBteal BieRIEUNG (QKED SaNEete do ABoRabPiRan B GREPdSn 2

sald mChar;)irg\WdLg rwh(%t?hnts&r?(l)tljr?éjsl %erglt’%taimn a%geep igsgré\iriggcii r\}v%iéha}sdplggétii 8ﬁltoBi Pe
of the baffle. To be able to controllably rotate the optical pipe, a first gear is
attached to the pipe. The first gear is meshed with the second gear which is
connected to the motor. The optical pipe comprises a top hollow tube having a top
channel and a bottom tube having a bottom channel, and a main body having a
main channel. Each channel terminates to a lens element. The optical pickup
mechanism should be positioned in an optical storage drive such that an optical

storage disc can be placed in between the two lens element of the optical pipe.

FIG.2



3 conprises a first gear attached to said optical pipe, a second gear
nmeshed 4 with said first gear, and a notor attached to said second gear. 1

4, The off-axis optical pickup nechanismas recited in Claim1l wherein 2
said reflecting nmeans is a mrror. 1 5. The of f-axis optical pickup

mechanismas recited in Caiml wherein 2 said sem-transparent reflecting
means is a sem -transparent mrir. 1 6. A mul ti-headed off-axis optical

pi ckup nechanismfor a multi-disc 2 optical storage drive, said mechani sm
* particularly adapted for accessing 3 data tracks of a dual -sided optical

storage discs, said nechanism4 conprising: 5 an optical pickup
unit, said optical pickup unit having an eye for 6 emanating and receiving
a light beam 7 an optical pipe havigg plurality of head units, each

head unit 8 conprising a top, bot &€dm and mai n channel for directing the
light beam 9 said top and bottom™Thannel having a lens el ement at one end
and 10 connected to said main chann®& at angther end, said main channel
having 11 an opening at an endg a i - sparent rghl ecting neans

| ocated at the 12 junction of mgin nd top and bottom channels, a

reflecting nmeans
«
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13 for directing a |light beamtowards said | ens el ement of said top
channel and 14 bottom channel, said optical pipe rotatably positioned over
said optical 15 pickup unit such that said openi.ng can receive the |light
beam from said eye 16 of the optical pickup unit; and 17 a
mechrani sm for controllably rotating a2A3p05|t|on|ng said optical 18 pipe
such that said lens elenents can be placed in position to access said 19

data tracks of said optical storage discs. 12 1 7. The off-axis
optical pickup nmechanismas recited in laim6 further 2 conprising a
baffl e and cover for said optical pickup unit. 1 8. The of f-axis optical

pi ckup nechanismas recited in Claim6 wherein 2 said nechanismfor

controllably rotating and positioning said optical pipe 3 conprises a
first gear attached to said optical pipe, a second gear neshed 4 wth
said first gear, and a notor attached to said second gear. 1 9. The
of f-axis optical pickup mechani sm as Eéglt in Caim6 wherein 2 said

reflecting neans is a mrror. 1 10 f- axls optical pickup nechani sm
as recited in Caimé6 mhereln
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2 said sem-transparent reflecting neans is a sem-transparent mrror. 1
11. The off-axis optical pickup nechanismas recited in Claim6 wherein 2
sai d sem -transparent neans at an upper end of said main channel is 3
replaced with a conpletely reflective mrror.
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