izigﬁé . oy A2 0D G
2 SUMVARY OF THE FNVENTI ON Act 8t di ng T4 %nez
aspect. of the invention there is provided an optical data stor@§d¥is OOﬁﬁj
cartridge conprising: a base nmenber having a substantially cylindrical
interior poshscas-of®r receiving a hubl ess pptical disk through a disk
openi ng and having a base nenber aperture for providing access for
el ectromagnetic radiation to.a first” planar surface of the disk; alid

menber for covering the di SETSHRIDAGE STIRBAGE GARTHIEE H&FENg a |id aperture
for providing access for electromagnetic radiation to a second pl anar :

surface of the dirﬁkgprésgﬁdin@eme{-eﬂw@tﬂ%ﬂ ol R EORRLES %fiskh@axle%%?ges
menber; a hinge device for attaching the I'd nenber to the base nenber; a
retract abl e*BASE SHEND SFPLIPAEP UG FAEFI 899 e Heore specifically to a

cartridge which allows the removal of optical disks from the cartridge.

Optical data storage systems, such as optical disk drives, use
laser beams to record and read déta to and from optical data storage
disks. The coptical disks -are typically packaged in a cartridge in order
to protect the disk and allow easy insertion and removal from the disk

drive.

Examples of optical disk cartridges include U.S. Patent 5,073,889,
issued December 17, }991;.U.S. Patent 4,945,530, issued July 31, 1990;
U.S. Patent 4,908,817, issued March 13, 1990; European Patent Application
463575, published January 2, 1992; Canadian Patent Application 2,002,481,
published May 11, 1990: Japanese Patent Application 03-185689, published
august 13, 1991; Japanese Patent Application 02-187973, published July
24, 1990; Japanese Patent Application 02-121174, published May 9, 1980;
an? Japanese PatentlAppiication 62—47893, published March 2, 1987.

: There are a number of different types of optical disks. Compact
disks (CD) or compaét disk read only memory (CD-ROM) contain information

~encoded as permanent embedded pits or marks in the disks. These disks
may not be written upén by the user. They are typically 120 millimetres

in diameter and do not have an integral hub at the centre.

Writable disks include write once read many (wORM) and magneto-
optical (MO). These disks allow the user to both record and read data to
and from the disk. ﬁhesé disks'ﬁre typically 130 millimetres in diameter
and have a central, integral hub. Due to the differences in types of
optical disks, it has not been possible for one drive to accommodate all
types of disks. Instead, each has its owﬁ unique cartridge which may
only be used in an optical drive specifically designed for use with that
cartridge. This places limitations on the users ability to use a variety
of disks. Also, the.requirement that each optical disk have its own

unique cartridge adds to the cost of the optical storage system.

What is needed is an inexpensive optical disk cartridge system
which will receive va:ious types of optical disks and allow them to be

played in a single optical disk drive.

P
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base nmenber aperture mount ed on a bottom side of the base

retractable |id shutThisSh the lid aperture noupTHIS SHEEThHAS BEEN
menber, the lid shutte i top side of the cartrifge OFREPEAGEDt e
bott om si dgaefgi higsbas utter,hinge attached o ttett+d
shutter for connecting the Iid shutter to the base nmenber shutter, the
shutter hinge allowing.the |id shutter to nove with the lid when the lid is
open; and a rot3cEBAHYLERR: PER? YD iifitead 1o PaCSIfeBackn of fixfd PFRRTRenber
whi ch faC6$>rbh9ddsnhﬁI’da;ﬁ:l’:.caDQ{aTtb.O&cﬁ'Eg& herbeige NEdHRR L s iddCa Nt A9 nenbed
Terber Dol M 00 aLed APRLLS ! B8 LIRS, ARSLLY e ie digkatall e hub
menber for enga |ng ess opt i cal ﬁg o @Ahot her
aspect of tRESinw ERTPRH hﬁﬁerrgeapsoaﬁnew dreabeacn feptm@alldm &cc%ﬂSOFagfé"e inner
ca;ﬁt) ri d%e Ehakedn, cgﬁaﬁ ltﬁzhﬂgtheaBpiﬂﬁalcliC@dskldiné}( bEafJnl’okrd@QEr%ﬁm?d shhgr a base
menber havi L,Su ant] i.ndrical intecior portion Leceiving a
hubl ess optlp‘ i 2{1{ T h hro " bsf? “Op& NG hEd Pl Hoer °

openi ng ano‘%av?unrfaﬁeb A& Fe
aperture fGPaW?ﬁ/ﬁéﬁnﬁl?&éc'éS§eF®¥V€ el %ﬁzﬁtr@hﬁgﬂe\mr@ P%ld:ih&t PRfTiced disk.r st
pl anar surface of the disk, a |lid nmenber for covering

According to a second aspect of the invention, there is provided an
optical data storage system comprising: an optical disk cartridge
according to the ‘first aspect of the invention; a means for receiving the
optical disk cartridge; a rotation means for engaging the hub and
rétating the disk; a radiation Eransmission means for transmitting a beam
of radiation to the disk; a radiation reception means for receiving a
radiation beam from the disk and generating a data signal responsive

thereto.

In a preferred embodiment, the pfesent invention comprises a
cartridge having a housing member which has a substantially cylindrical
inner chamber sized to receive an optical diék. An adjustment ring may

~be inserted into the inner chamber to allow different sized disks to be
used. The housing member further includes a hinge mounted 1lid which
allows disks to be inserted and removed from the inner chamber. The
cartridge further includes a rotatable hub attached tc a side of the
inner chamber. The hub is sized to receive the optical disks. .The
cartridge also includes a spindle aperture to allbw a spindle to engage
and rotate the hub. Optical apertures are also provided to allow optical

communication between the drive and the disk.
The cartridge is inserted into an optical disk drive. The disk
drive is able to record and/or read data to and from the different types

of disks which may be interchanged within the cartridge.

Embodiments of the invention will now be described by way of

example only, with reference to the accompanying drawings in which:

Fig. 1 is a top, exploded view.of a cartridge of the present

invention;

Fig. 2 is a bottom, exploded view of the cartridge of Fig. 1;
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t he di sk opening, the |id menber nounted om a top side of the base nmenber,
the lid nenber having a lid aperture for providing access for

el ectromagnetic radiation to a second planar surface of the disk, a hinge
devi ce for ahbazhiomg the |id menber to they;base nmenber, a retractabl e base
menber shutter nounted -on a bottom side of the base

2a menber for covering the base nenmber aperture, a retractable |id
shutter nounted &A%t He 3| # FWekbd of ofhec 69 iAget he |id aperture, the Iid
shutter being on a top side of the <cartridge opposite the bottom side of

the base renber, zagshuiLer hiuge ALLACSY, (8. LDEJ O shutter for

connecting the I|d shutter ase nenber the shutter hinge

Fig. 5 is a side view.of the cartridge;.

Fig. 6 is a front view of the cartridge;

Fig. 7 is a back view of the cartridge;

Fig. 8 is a top view of the open cartridge;

Fig. 9 is a cross sectional view of the cartridge;

Fig. 10 is a cross sectional view of the cartridge when loaded onto

a spindle;

Fig. 11 is a top view of an alternative embodiment of the

cartridge;
Fig. ;2 is a cross sectional view of the cartridge of Fig. 11;

Fig. 13 is a top view of an alternative embodiment of the

cartridge;

Fig. 14 is a top view of an alternative embodiment of the

cartridge;

Fig. 15 is a cross sectional view of a single sided optical disk of

the present inventioﬁ;

Fig. 16 is a cross sectional view of an alternative embodiment of a

single sided disk;

Fig. 17 is a cross sectional view of a double sided disk of the

Present invention;

Fig. 18 is a cross sectional view of an alternative embodiment of a

double sided disk of the present invention:;

R
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allowing the lid shutter to nove with the Isid when the lid is open, and a
rotatable hub nenber nounted to a surface of the Iid nmenber which faces
the interior portion of the base nenber, the rotatable hub nmenber being

| ocat ed opposAst-83tHS base nenber aperturead the rotatable hub nmenber for
engagi ng the hubl ess optical disk; a device for receiving the optical disk

cartridge; a rotaftion,device for e agi ng the hub_and .rotatj I sk,
an el ectromagnet i cYa ?ajfsl gnpflfsfr?g%_g\éegiv(l)%” gv‘fh(?ec ]g‘:rntél gnagnrﬁ ??i%%élgaged}%kof
el ect r omagnedtiyer aflithei oresestt Invedrs®: and an el ectromagnetic radiation

reception device for receiving an electromagnetic radiation beamfromthe

di sk and generati a Eata “signal . responsiv her et.0. . )

DESCRI PTI ON COF THEPRE AHREC ERBRD e o S CrA R of B39 194 e

i nvention will now be described by way of exanple only, with :
Fig. 21 is a top view of an optical sensor of Fig. 20; and

Fig. 22 is a circuit diagram of a portion of the system of Fig. 20.

Figs. 1 and 2 show a top and bottom, exploded view, respectively,
- of an optical disk cartridge of the present invention and is designated
" by the general reference number 10. A base member 12 has an inner
chamber 14 which is substantially cylindrical in shape. Chamber 14 is
sized to receive a large diaméter optical disk. A plurality of ridges 16
run along the floor.of chamber 14 and are used to suppbrt the optical
disk. The floor of chamber 14 also has an aperture 20 which is used to
provide access for a spindle to drive the optical disk and for optical
communication with a laser of a disk drive. Base 12 has a ledge portion
30 which is sized to receive a nose member 52. Nose member 32 is
attached to bgse_lz by means of a plurality of screws 34.
i i
A 1id member 40 is sized to covér the base member-12 and nose 32
énd'enclose inner chamber 14. Lid 40 has a pair of hinge menmbers 42.
Nose 32 has a pair of slots 44 which are sized to receive hinge members
42. A pair of shaft pins 46 each pass through nose member 32 and are
received by one of the hinge members 42. The pins are pressure fitted or
glued in place. Lid 40 is thereby hinge mounted to nose 32 and may be
opened and closed. Nose 32 has a groove 48 which provides clearance for
the back edge of 1id 40 when 1id 40 is opened.

Lid 40 has a circular central hub aperture 50. Hub aperture 50 is
positioned such that its centre point is along the central axis of the
cylindrical chamber 14 when the 1lid 40 is closed. Aperture SO will then
be positioned over aperture 20. Hub aperture 50 receives a hub rgtaining
fing 52. Ring 52 receives a hub member 54. A retaining plate 56
overlies retaining ring 52 and the two elements are attached to lid 40 by
a plurélity of screws 58. Alternatively, a cement may be used to attach

ring 52 and plate S56.

Base 12 has a flange 60 along its top surface which is sized to

receive 1id 40 when 1id 40 is in a closed position. Lid 40 has a tab

el
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reference to the acconpanyi ng draw ngs in Wwhich: Fig. 1 is a top,

expl oded view of a cartridge of the present invention; Fig. 2 is-a
bottom expl oded view of the cartridge of Fig. 1, SA9- 93- 045

3 Fi §29-33i-84a top view of the cartrgdge; Fig. 4is a bottom
view of the cartridge; Fi g. 5 Is a side view of the cartridge;

member 62 which is received by a gap 64 in flange 60. Tab 62 has a
finger hole for opening 1id 40.

Lid 40 has a pair of latching hook members 70 which are received in
slots 72 of base 12. The hooks 70 latch to a pair of biased button
members 74. Hooks 70 are released by pressing buttons 74 inward toward

one ‘another. The lid 40 may then be opened.

Aperture 20 is covered by a shutter 100. Shutter 100 is attached
to a slide member 102 by a plurality of screws 104. Slide 102 has &

- flange 106 and a flange 108. Nose 32 has a slot 110 which receives
flange 108. Base 12 has a slot 112 which receives flange 106. Slide 102
is sandwiched between members 12 and 32 aﬁd siides along slots 110 and
112. slide 102 has a notch 114. Notch 114 provides an interface for a
shutter device in an optical disk drive system which is used to open the

shutter 100 when cartridge 10 is placed in the disk drive.

_ Nose 32 has a spring slot 120 ané base 12 has a spring slot 122.
Slots 120 and 122 contain a. spring 124. A first end of spring 124 is
attached to a post 126 of nose 32 and a second end of sprlng 124 is
attached to slide member 102. Sprlng 124 prov1des a bias to keep shutter

100 in a closed position.

An end tab 130 of shutter 100 is bent to a lower elevation and is
received in a retaining well 132 of base 12. A retaining strip 134 is
glued over well 132 and traps tab 130 in place. Base 12 has a first
counter sunk portion 140 to receive plate 134 and a second counter sunk
portion 142 which accommodates the sliding shutter 100. Nose 32 has a
counter sunk portion 146 to also accommodate the sliding shutter 100.

In a preferred embodiment, base 12, nose 32, lid 40 and slide 102
are all made of a resilient'plastic such as polycarbonate. Ring 52, hub
54, plate 56, shutter 100 and plate 134 are all preferably made of

stainless steel.

Fig. 3 shows a top view of cartridge 10 with 1id 40 in a closed

position.

Fig. 4 is a bottom view of cartridge 10 and shows shutter 100 in a

closed position. Button 74 is connected to base 12 by a thin spring
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Fig. 6 is a front view.of the cartridge; =~ Fig. 7 is a back view of
the cartridge; Fig. 8 is a top view of the open cartridge;
Fig. 9 is a cross sectional view of the cartridge; Fig. 10 is a
cross secti enalosdoaw of the cartridge whengl oaded onto a spindle;
Fig. 11 is a top view of an alternative enbodi nent of the cartridge;
Fig. 12 i's a cross sectional view of "the cartri dlge of Fi

13 is a top™FFReY IP0arPiy &F FAePhe Expdintaetn? - of

member 150. :
Fig. 5 is a side view of cartridge 10 with 1id 40 in an open

position.

Fig. 11;
cto[]f.e7%£ngf:l?%éﬁ: notch 154

1

Fig. 6 shows a front view of cartridge 10 with 1id 40 in a closed

position.

Fig. 7 shows a back view of cartridge 10 with both 1lid 40 and

shutter 100 in a closed position. It can be seen that slide 102 is

trapped between nose 32 and base 12 and slides within a space 160 which

is formed by slots 110 and 112.

Fig. 8 shows a toﬁ'view of cartridge 10 with 1id 40 removed. A

hubless optical disk 180 is placed within chamber 14 and rests on ridges

16. Disk 180 has a diameter of approximately 130 millimetres in a

preferred embodiment and is a magneto-optical type of disk. Chamber 14

él

has a diameter sized to receive disk 180 without binding. 1In a preferred

embodiment, chamber 14 has a diameter of approximately 134 millimetres.

Disk 180 has a central circular apefture 182. Aperture 182 has a

diameter of approximately 15 millimetres in a preferred embodiment.

Fig. 9 shows a cross sectional view of cartridge 10 as taken along

line 9 of Fig. 3. Lid 40 has a counter sunk portion 200 which receives

ring 52 and retaining plate 56. Ring 52 has an inner diameter wall 202

and a flange 204. Hub 54 has an outer flange 206 and an outer wall 208.

The outer diameter of flange 206 is greater than the inner diameter of

flange 204 and less than the inner diameter of wall 202. The diameter of

wall 208 is less than the inner diameter of flange 204.

Hub 54 has a central cylindrical portion 210 which has an outer

diameter sized to receive aperture 182 of disk 180. Portion 210 has a

bevelled edge 212 which is at an angle from the vertical in the range of

10-45 degrees and preferably approximately 15 degrees. The bevelled edge

212 helps portion 210 engage aperture 182 when 1lid 40 is closed.

Additionally, hub 54 is sized such that it has lateral linear movement

relative to ring 52 in order to further help portion 210 engage aperture

182. In a prefefréd embodiment, thisslimited linear movement is in the

range of 1-2 millimetres.

e



Fig. 14 is a top view of an alternative enbodi nent of the cartridge;

Fig. 15 is a cross sectional view of a single sided optical disk of the
present invention; .Fig. 16 is a cross sectional - view of an

al ternati vesaendndiszgent of a single sided disk; Fig. 17 is a cross
sectional view of a double sided disk of the present invention;

Fig. 18 is a cross sectional view of an alternative enbodi nent of a double
si ded di sk of tﬁglbpﬁésl'm aj hrAdRY| efptre portion 220. This hollow portion is

used to adjust the weight of hub 54. Weight members such as lead or

' plastic slugs may be cemented into portion 220 to adjust the weight as
appropriate. In a preferred embodiment, the weight of hub 54 is such
that the combined weight of hubless disk 180 and hub 54 is equal to or
between the weight of a single sided hubbed International Standards
Organization (ISO) standard 130 millimetre optical disk and the weight of
a double sided hubbed ISO standard opticél disk of the largest size which
cartridge 10 may accommodate. In the preferred embodiment this size is

130 millimetres in diameter.

Fig. 10 shows a cross sectional view of cartridge 10 when it is
loaded into a disk drive. When cartridge 10 is placed in a disk drive, a
cartridge loading device drops the cartridge 10 onto pads 230. At the

~ same time, a shutter device opens shutter 100 such that a spindle clamp
232 passes through aperture 20. Spindle clamp 232 has a top surface 234
for engaging disk 180. Clamp'232 also has a magnet 236 which engages hub
portion 210. Hub 54 has a central aperture 240 which receives a central
pointed pin 242 of clamp 232., Hub 54 has an outer ridge 250 which
engages Qisk 180. The magnetic force be;ween magnet 2?6 and hub 54 traps
disk 180 between ridge 250 and surface 234. As the cartridge 10 is
loaded downward onto pads 230, disk 180 is lifted clear of the ridges 16
and is ffee to rotate. Also, hub 54 is sized such that it is able to
move in a vertical linear direction relative to ring 52 such that hub 54
is lifted off of ring 52. and is also free to rotate. In a preferred
embodiment, the vertical movement allowed is in the range 1-2

millimetres.

Fig. 11 shows a top view of cartridge 10 with 1id 40 removed. An
éééptor ring 300 is ipserted into chamber 14. The outer diameter of ring
300 is sized to gently press fit within éhamber 14. The inner diameter
of ring 300 is sized to receiwve an optical disk 310 without binding. In
a preferred embodiment, disk 310 is a 126 millimetre diameter compact
disk. Disk 310 has a central circular aperture 312 which is also sizea
to receive hub 54 and is approximately 15 millimetres in diameter in the

preferred embodiment.

Fig. 12 shows a cross sectional view of cartridge 10 with adapter
ring 300 and disk 310. )

e



SA9- 93- 045 4 >  Fig. 19 is a perspective view
of the cartridge and an optical disk drive of the present invention;

Fig. 20 is a schematic diagram of the systemof Fig. 19; Fig. 21 is
a top view ofaan3eps cal sensor of Fig. 20g and Fig. 22 is a
circuit diagramof a portion of the systemof Fig. 20. Figs. 1 and
2 show a top and p tt%nS expl oded vjew, respectively, of an optical disk

cartridge of the prisdht™IoHYehtPBI g2t S1bwerghye éﬂ'bﬁ"}“‘teﬁé @pafartridge
ref erence nuvrfbéhe Ifrespnhdogentsvbesndl 2s s igumtedney thhagdneral drafdireticd S

substanti al |r)£mﬁ¥4: | v i Cﬂembﬂtss Q@p@artrmed which %ve%EzglqnltlQr r&cghgrﬁenq?l & g¢e

di aneter opti ‘g‘? 5 d rali t%/ 16 run al ong | oor
chanber 14 a‘h at 80"‘?" §W38F tbPie (?ﬁt“f‘?:é‘l“mﬁ‘r‘rsk C%‘fig‘bdrwof-sé’ﬂ&\%@?
14 al so has tencaperidgeel R @ivhitbh éscepsish timtprovidenagoasapémura s mdke to

drive the opidenadadliassko and &@r. Oi%éz%él:e 410 is positioned in 1id 40 directly

over aperture 20’ of base 12’. Aperture 410 provides better access for a
bias magnet in an optical drive. The bias magnet is used with magneto-

optical disks.

fig. 14 shows a top view of an alternative embodiment of the
cartridge of the present ihvention and is designated by the general
reference number 500. Elements of cartridge 500 which are similar to
elements of cartridge 10 are designated by a prime number. Cartridge 500
contains a bias magnet aperture similar to aperture 410 of cartridge 400.
This aperture is covered by a shutter 510. Shutter 510 is attached to
shutter 100’ by a flexible hinge 512 which aliows shutter 510 to move
with 1id 40’ as lid 40’ is opened. Shutter 510 has a tab section 514
which is bent to a different elevation such that it is received by a well
516 of 1id 40’. The tab 514 then slides within the well 516. a cover
plate 520 is similar to plate 56 of cartrldge 10 with the addltlon of a
strip 522 which covers well 516. Lid 40’ has a counter sunk;portlon 530 -
which accommodates shutter 510. 1In operation, shutter 510 moves in

concert with shutter 100.

Fig. 15 shows a cross sectional view of a single sided optical disk

180. Disk 180 has a substrate 600 which is made of polycarbonate and is
approximately 1.2 millimetres thick. Substrate 600 has embedded spiral
track grooves as is known in the art. A dielectric layer 602 is
deposited onto substrate 600. Rewritable disks have a dielectric layer
602 which is deposited onto substrate 600. Dielectric layer 602 may be

- metallic nitrides and oxides and is 10 - 200 nm (100 - 2000 Angstroms)
thick. Layer 604 may be a thermal-magneto-optical layer such as terbium
iron cobalt 10 - 30 nm (100 - 300 Angstroms) thick. Another dielectric
layer 606 is deposited onto layer 604 and is approximately 10 - 200 nm
(100 -~ 2000 Angstfoms)_th;ck. Write Once Read Many or a WORM diék may
“have an active Iayer 604 such as bilayer composites containing tellurium
and selenium 10 - 200 nm (100 - 2000 Angstroms) thick. A reflector layer
608 on both rewritable and WORM disks made of a reflective material such
as aluminﬁm or aiuminum alloys is deposited onto layer 606 and is
approximately 30 - 150 nm (300 - 1500 Angstroms) thick. A hard
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comruni cation with a | aser of a disk drive.~Base 12 has a | edge portion 30
which is sized to receive a nose nenber 32. Nose nenber 32 is attached to
base 12 by neans of a plurality of screws 34. Alid nenber 40 is
sized to co¥gg_dihgadase nenber 12 and nose, 32 and encl ose inner chanber 14.
Lid 40 has a pair of hinge nenbers 42. Nose 32 has a pair of slots 44 which
are sized to receive hinge nenbers 42. A pair of shaft pins 46 each pass
t hr ough noskrefaebéye 3avan P iamdtyae vépiatd cmabdaedimeh & 1R arge 6k Msetbed 2. The
pins are praﬁﬁiﬁeecﬁiddeleﬂfexgkb@QnBrb@raQﬁe pbt bt Qui Bick Ny eliys hiit@esapunt ed

32 d d I ch
o ovi des ol EPSRER T SBIR ifkvesoe? b riMoa vadh 1 Aot goEetmelea -

Lid 40 has a circul ar central hub aperture 50. Hub aperture 50 is

posi tioned such Ebhat 1|st sn&war@rd},gl Qéctllgnaal QD&L: toh.ea qu;lgiélﬂagasdlg& ihﬁ o
en e

cylindrical g?g‘g en the égn
posi ti oned BY% ge’rst urcéD CPI'L}BO 5%‘?‘1 8Fed1§35 ré)c"éf‘ 9 Haﬁl?bs?‘%‘i%ﬁaﬁfnﬁs Phg
52. Ring 52p¢b@ermta RpAF oS THEErLY 51 2 Ailkmatresnghpikat es8Btowes |6§5€shas

retaining r g@&aSZtmlha%ﬁaweela%@eamaaéﬁ patd %Heﬁi Joqtéirﬂ p$0:8brBed data
plurality of scre 58. ternatlve]é a cene %fn e used to attach r|ng

52 and pl at 8 56 known 1n ER &8t 12 Anpgt CF?%IJ@%‘E‘B@S&I GLYIURLHS SiPPateed

wh|ck1| S Siom Bobstrate 650 to a thickness of approximately 30 - 150 nm (300 -
1500 Angstroms). A hard protective layer 654 and 656 made of ultraviolet
curable polymer is deposited to a thickness of 10 - 200 nm (100 - 2000
Angstrom) on layer 652 and upon the surface of substrate 654,

respectively.

Fig. 17 shows a cross sectional view of a double sided disk and is
designated by the general reference number 700. Disk 700 is made by
cementing two of disks 180 together with the protective layers 610 )
abutting one anothegr. Two single sided disks 310 may be similarly glued
together with 15yers 654 abutting to form the double sided hubless disks.

Fig. 18 shows a cross sectional view of an alternative embodiment

of a double sided disk and is designated by the general reference number
710. A disk 310 is attached to a second disk 310 by means of an outer

' annular ring 712 and an inner annular ring 714. Rings 712 and 714 may be
made of polycarbonate. Cement may be used to attach the members
together. An air space 716 is formed between the disks 310. The layers
654 of each of the disks 310 face the air space 716. Disks 180 may also
be used to form a double sided disk similar to disk 710 with layers 610

! abutting the air spa&e 716.

Fig. 19 shows a perspective view of cartridge 10 and a disk drive
1000 of the present invention. A slot 1010 is sized to receive cartridge
10.

Fig. 20 shows a schematic diagram of cartridge 10 and_system 1000.
When cartridge 10 is inserted into drive 1000, a loading device 1020
" loads cartridge 10 down. and onto pads 230 and spindle clamp 232 engages
hub 54. At the same time, a shutter device 1030 engages notch 114 of
shutter 100 and automaticaliy opens shutter 100. Loading device 1020 and
shutter device 1030 are weli known in the art. Spindle clamp 232 is

.
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receive lid 40 when lid 40 is in a closed position. Lid 40 has a tab

SA9- 93- 045 5 menber 62 which is received by a
gap 64 in flange 60. Tab 62 has a finger hole for opening Iid 40.

Lid 40 has gngngblogf |atching hook nenberg,70 which are received in slots
72 of base 12. The hooks 70 latch to a pair of biased button nenbers 74.
Hooks 70 are rel eased by pressing buttons 74 inward toward one anot her. The
lid 40 nmay attemhest topansmindle motor JAdé€r whick 2fraitss chisdr €80 .hyAm @iuiteébrhez60.

Shutter 1001129 24 trRGhEbdea Beﬁ;ld g@s)@ﬁ.@b.er ngg MY 03 Phdlad iihY 2 Ofaighens 104.

Slide 102 has a, flan 106 nge Nose 32 has a_s| ot 110 which
retei ves f Icgngetjlcﬁ'B g%tlve hddg L& g’ 2“?19{‘}' BRE et des B Piiy&aq0eRt

ase 1
Slide 102 1130 is located above disk 180 and is connected to a bias magnet driver.

1132.

A laser 1150 produces a polarized light beam 1152. Any type of
laser may be used; however, laser 1150 is preferably a gallium-aluminum-
arsenide laser diode which generates a light beam 1152 at approximately
780 nanometres in wavelenéth. Light beam 1152 is collimated by lens 1154
and circularized by a circularizer 1156. Circularizer 1156 is preferably

a prism.

Beam 1152 passes through a beamsplitter 1158 to a mirror 1170.
Mirror 1170 reflects beam 1152 toward a focusing lens 1172. Lens 1172
focuses beam 1152 onto disk 180. Lens 1172 is mounted in a lens holder
1174. Holder 1174 may be moved relative to disk 1180 by an actuator
motor_1176. Mirror 1170, lens 1172, holder 1174 and motor 1176 are
preferably located in the optical head 1120.

A 1ibht Seam 1180 is reflected from the disk 180, passes through
lens 1172 and is reflected by mirror 1170. A portion of light beam 1180
is then réflected by beamsplitter 1158 to a beamsplitter 1190.
Beamsplitter 1190 divides the beam 1180 into a data beam 1194 and a servo
beam 1196.

The data beam 1194 passes through a half wave plate 1200 to a
polarizing beamsplitter 1202. Beamsplitter 1202 divides beam 1194 into
two orthogonal polarization components. A first polari?ation component-
beam 1204 is focused by a lens 1206 to a data optical detector 1208. A
second polarization component 1210 is focused by lens 1212 to a data
optical detector 1214. A daté circuit 1216 is connected to detectors
1208 and 1214 and generates a data signal representative of the pattern

of marks recorded on disk 180.

Servo beam 1196 is focused by a lens 1220 onto a segmented optical
detector 1222, such as a spot sized measurihg detector a; is known in the
art. A focus error circuit 1224 is connected to detector 1222. A focus
servo 1228, as is known in the art, is connected to focus error signal
(FES) circuit 1224 and motor 1176. Servo 1228 controls motor 1176 to

adjust the position of lens 1172 as appropriate in order to maintain

:;é



i's ‘saridwi ched between nenbers 12 and 32 and slides along slots 110 and 112.
Slide 102 has a notch 114. Notch 114 provides an interface for a shutter
device in an optical disk drive systemwhich is used to open the shutter
100 when casR-pag®ssl0 is placed in the disk drive. Nose 32 has a
spring slot 120 and base 12 has a spring slot 122. Slots 120 and 122

contain a él’l ng A first end of spring 124 is attached to a post 126
of nose 32 ¥f¥c °°c‘,‘8nd g ofingprTaeg el CiFcritH@dCt B SPPERCESehber 102.
Spring 124 dnteekelesi232bi ds ttackkend shbitdearo 1032 nax is| osed positd ent, is

An end tab J&Qeeéeéw t £dcxiRY ér%oP knép (Res PWRLEIEY 844 %dami;&zs 1i9£ei ved
In a retaini ng we 132 of base retaining strip 134 I ed over

vel | 132 afftPa Ztﬁﬁus_ﬁ?om??rpflé%% t°B%f§‘é‘siztbr‘?a§°%1“FI°Ps‘Tf E‘Sﬁ‘ﬁ Os@hk
porti on 1l4Cppgopxicdieve Pllaser H3dvend232,sesoix koountiar tiselrkt pby tdobnedtkd to
whi ch accompdat £50t.he sliding shutter 100. Nose 32 has a counter sunk
portion 146 to al so accommobdate the sliding shutter 100. In a
preferred enmbodi nent, base 12, nose 32, lid 40 and slide 102 are all nade
of aresilient pAasiskcdzsiuehcmrpbiqmazhnnaé eis Rhogh 58, theubrbd, ispabeechéd

shutter 10 0coa QQd FBI%R/Q&Q‘S’B %v@k?l 1aL$n&¥o’i‘f f“cfra 9&%0@395’2 é) fa.ng t 16533 l, e§;§1n%tlg q\otoﬁ:

1116, laser driver 1232 and magnet driver 1132.

Fig. 21 shows a top view of detector 1222. Detector 1222 is
divided into six sections 1222A, B, C, D, E and F.

Fig. 22 shows a circuit diagram of the TES ci;cuit 1230, the FES
-ecircuit 1224 and the data circuit 1216. FES circuit 1224 comprises a
plurality of amplifiers 1300, 1302, 1304, 1306, 1308, 1310 connected to
detector:sections.1222A, B, E, F, C and D, respectively. A sum@ing
amplifier 1320 is connected to amplifiers 1300-1306 and a summing
amplifie; 1322 is connected to amplifier 1308 and 1310. A differqntial
amplifier 1324 is connected to summing amplifiers 1320 and 1322 and
generates the FES. '

TES circuit 1230 comprises a pair of summing amplifiers 1330 and
1332, and a differential amplifier 1334. Amplifier 1330 is connected to
amplifiers 1302, 1306 and 1310; and the amplifier 1332 is connected to-
amplifiers 1300, 1304 and 1308. Differential amplifier 1334 is connected
to aﬁplifiers 1330 and 1332 and-generates a TES.

Data circuit 1216 has a plurality of amplifiers 1340 and 1342
connected to detectors 1208 and 1214, ;eépectively. A differential
amplifier and a summing amplifier 1352 are connected to amplifiers 1340
and 1342. Differential amplifier 1350 generates a data signal for a
polarization sensitive optical disk such as a magneto-optical disk, and
summing amplifier 1352 generates a data signal for a reflectivity’
detecting disk such as a WORM, CD 6r CD-ROM disk. An electric switch
1354 is connected to controller 1240. Controller 1240 selects the type °
of data signal depending upon the type of disk which has been inserted
into the drive. The information as to the type of disk may be provided

to the controller by the user, or alternatively the controller may be
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Fig. 3 shows a top view of cartridge 10 with lid 40 in a closed position.
Fig. 4 is a bottomview of cartridge 10 and shows shutter 100 in a cl osed
position. Button 74 is connected to base 12 by a thin spring
SA9- 93- 045 5a9-93-045 6 ngﬂper 150 which is flanked by )
slots 152. Hook 70 engages a notch 154 in nenber 150. Fig. 5is a

side view of cartridge 10 with Iid 40 in an open position.
programmed to select between the positions of switch 1354 until a

successful read of the disk has taken place.

The advantages of the present invention may now be fully
understood. Cartridge 10 and disk drive 1000 provide a way to use
different types of optical disks in a single system. Cartridge 10 with
adapter ring 300 and hub 54 are able to receive various types of hubless
optical disks such as CD, CD-ROM, WORM and magneto-optic. The disks may
be single or double sided. Cartridge 10 is then received by drive 1000.
Drive 1000 is able to operate with any of these different types of disks.

A further advantage to the user of the present invention is that
only one optical cartridge is needed. Various hubless optical disks may
be exchanged with a single cartridge of the present invention for use in
the disk drive. This eliminates the cost of providing a cartridge for
each optical disk. When not in use, the optical disks may be stored in

inexpensive paper sleeves.

Although the preferred embodiment has been shown using specific
sizes of optical dlSkS, it should be understood that the cartridge of the
present invention may be used with other sized disks. For example,
smaller disks such as 3.5 inch and 2 inch diameter disks may be used.

The adapter ring 300 may be_sized to accommodate these different sized
disks.

While the preferred embodiments of the present invention have been
illustrated in detail, it should be apparent that modifications and
adaptations to those embodiments may occur to one skilled in the art
without departing from the scope of the present invention as set forth in

the following clalmsa

li-ifl‘:



Fig. 6 shows a front vi of cartridge 10~with lid 40 in ‘,.u gymels
Fig. 7 shows a back vi ﬁlu rml mﬂﬂummg with both Iid 4d &g Sh irﬁ'g‘fg Btﬂ\i
in a closed position. t slide 102 is trappedR BREAIED nos
32 and basega ganglh sl i des Wlt in"a space 160 which is fornmed by slots 110
and 112. Fig. 8 shows a top view of cartridge 10 with lid 40
renoved. A hubl ess optical disk 180 ts placed within chanber 14 and res

on ridges 16. Disk 180 has a di aneter ofcLapgs oxi mately 130 Wys|ShéehkddsBeeh Replacad
preferred enbodi nent and is a magneto-optical type of disk.
a di aneter flzed to rece ve di sk 180 wit hout bi ndin In a
embodi ment , T chanfroPEA hhSa52 o SOTRIR (a5 - 150Fr SRPRET Ry 134 mil || netres.

Di sk 180 has a central ci rcuI ar aperture 182. Aperture 182 has a di aneter

of approxi mat el y, Lﬁ:u@lhé}'n@ﬁ:ﬁ@%alvgn@ ar ﬁ&&r%nﬁgp%‘j.'zggr\;c receive a Eﬁtﬁesg
shows a Cross sect | onal *ﬁ,g‘ﬁ cartridge 10 as taken along Line 9 of Fig.

3. Lid 40 hE2EAtiter "RUMM B PEIPSOBR YIRS ! PREEINGReReRgESD PARYIding
retai ni ng piategsSee tReniprs2 baesnben, | suehrtidic arhet ept valll 202 man tbea rbhavge
204. Hub 54¢has.RD QuberHdnBBPE 2286 and an outer wall 208. The outer

di ameter of flange 206 is greater than the inner dianeter of

U

a rotatable hub member mounted to a surface of the inner chamber

and sized to receive a central aperture of the optical disk.

2. A cartridge as claimed in claim 1, wherein the opening member is a
hinge mounted 1lid.
- 3. A cartridge as claimed in claim 1 or claim 2, wherein the opening
member has a locking means for locking the opening member in a closed

position.

a. A car?ridge as claimed in any preceding claim, wherein the housing
i

member further includes a spindle aperture for providing access to a

" spindle to the inner chamber .

S. A cartridge as claimed in any previous c¢laim, wherein the housing
member further comprises a first disk access aperture for providing

access to the disk in the inner chamber.

6. A cartridge as claimed in claim S, further comprising a first
shutter means for covering the first disk access aperture.
7. A cartridge as claimed in claim 5, further comprising a second disk

access apexrture for providing access to the disk in the inner chamber.

8. A cartridge as claimed in claim 7, further comprising a shutter

means for covering the second disk access aperture.

9. A cartridge as claimed in any previocus claim, wherein the mass of -
the hub is such that the mass of the hub and the hubless optical disk is
in the range between the mass of an ISO standard single sided hubbed
optical disk and an ISO standard double sided hubbed optical disk.

e
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The dianeter—of-

flange 204 and | es di amet®er of wall 202
wal | 208 is |less tﬂm mm Iwmnﬁmmeter of flange 204.

a central cylindrical portion 210=which has an outer di

THIS SHEETHJAS BEEN:
et e REPLAGED t o

recei ve aperdjsrg;1fig of disk 180. Portion 210 has a bevettededge—2r2 W

Is at an angle fromthe vertical in the range of 10-45 degrees and

preferably approximately 15 degrees. -The bevell ed edge 212 hel ps portion
210 engage afert Ufree t8Ptniidgn 49 @14 Dnadsicclaos atkeviddi ilaival Wierdinb tbd hud is

S

ch

si zed such tiahtéd deasila @idlcekl N2 MMRERN L& Ve 10 ring 52 in order
to further help portion 210 engage aperture 182. In a preferred enbodi nent,

this limted linear novenent is in the range of 1-2 mll

SA9- 93-045 11. A cartridge as claimed Zn any previkbui S4ihasvharbil lthw mentise

portion 220.pohitsa hel LOWWAEHItRB LSial linear movement.

i metres.

12. A cartridge as claimed in any previous claim, wherein the hub has a

bevelled edge for receiving the disk.

13. ' A cartridge as claimed in claim 12, wherein the angle of the

bevelled edge is in the range of 10-45 degrees.

14. A cartridge as claimed in any previous claim, wherein the hub is

sized to receive an optical disk having a central aperture of

approximately 15 millimetres in diameter.

15. A cartridge as claimed in any previous claim, wherein the inner

chamber has a substantially cylindrical shape.

i6. A cartridge as claimed in claim 15, further comprising a removable
]
annular member having an outer diameter sized to fit within the diameter

of the inner chamber and having an inner diameter sized to receive a

hubless optical disk.

17. A cartridge as claimed in any previous claim, wherein the hubless

optical disk is a WORM disk.

18. A cartridge as claimed in any previous claim, wherein the hubless

optical disk is a magneto-optical disk.

1

19. An optical data storage system comprising:

an optical disk cartridge as claimed in any previous claim;

a means for receiving the optical disk cartridge;

a rotation means for engaging the hub and rotating the disk;

a radiation transmission means for transmitting a beam of radiation

to the disk:

"'e'
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used to adjust the ’MHH l”(l"mm”m Wi ght menbers such as |ead or pl astic
sl ugs may be cenent 20 to adjust the wei te.
In a preferred enbodi nent ' t Re Wweight of hub 54 is such {5 8H TCdASIBEEN .
- wei ght of hulskhesss-digsk 180 and hub 54 is equal to or betfween REELAGEmNt oOf

a single sided hubbed International Standards O ganization (I
130 mllinmetre opti cal di sk and the wei ght of a doubl e sided hubbed | SO

standard optical & SRS iPAeracaplyast mearae fuhireBe SR & 49Q; 10; (fgi fron ch
accommodat e. disk tahd gerefracinf scahdisaBN ngponsue }_‘s 130 M1 'n ¢
di aneter. Fig. 10 shows a cross sectional® VPEtFST cartrldge 10 when

it is loaded into a disk drive. When cartridge 710 is placed in a disk
drive, a cartridge |oading device drops the cartridge 10 onto pads 230. At
the sane time, a shutter device opens shutter 100 such that a spindle clanp
232 passes through aperture 20. Spindle clanp 232 has a top surface 234 for
engagi ng di sk 180. d anp 232 al so has a magnet 236 whi ch engages hub
portion 210. Hub 54 has a central aperture 240 which receives a central

poi nted pin 242 of clanp 232. Hub 54 has an outer ridge 250 whi ch engages
di sk 180. The nmagnetic force between magnet 236 and hub 54 traps di sk 180
bet ween ridge 250 and surface 234. As the cartridge 10 is | oaded downward
onto _pads 230, disk 180 is |ifted clear of the ridges 16 and is free to
rotate. Also, hub 54 is sized such that it is able to nove in a vertica

| inear direction relative to ring 52 such that hub 54 is |ifted off of ring
52 and is also free to rotate. In a preferred enbodi nent, the verti cal
novenent allowed is in the range 1-2

s Sheet Has Been Reﬂlaced
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mllinmetres. Fig. 11 shows a top view of cartridge 10 with lid 40
renoved. An adaptor ring 300 is inserted into,chanber 14. The outer :
dianeter of ring 300 is sized to gently press fit within T [
i nner di anetasr9nfoasi ng 300 is sized to regeive an opticar@@%éél Stﬁggﬂt
binding. In a preferred enbodi nent, disk 310 is a 120 mlline Yenhet e
conpact disk. Disk 310 has a central” circul ar aperture 312 which is al so
sized to receive hub 54 and is approxi AE®PGT15 nillinmetres in dianeter in
the preferred enbodi nent. Fig. 12 shows a cross sectional view of

cartridge 10 with adapter ¢3rigasAra"ShdRhSK ciklrIpor sysTenSA 9~ 93- 045
5 _

A cartridge receives a variety of optical disks. The cartridge has
a hinged lid for easy insertion and removal of the disks. A rotatable
hub is mounted within the cartridge to receive the disks. An adaptor
ring may be inserted into the cartridge to allow the cartridge to receive
disks of different diameters. The cartridge is inserted into an optical
drive which is able to operate with a variety of disks which may be

inserted into the cartridge.

-
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Fig. 13 shows a top view an alternative enbodi mrent of the cartridge of the
present invention and is designated by the general reference nunber 400.

El ements of cartridge 400 which were simlar to elenents of cartridge 10
are designated by a prime nunber. Cartridge 400 is simlar to cartridge 10
with the exception that a.bias magnet aperture 410 has been added to lid
40'. Aperture 410 is positioned in Iid 40 /directly over aperture 20' of
base 12'. Aperture 410 provides better access for a bias magnet in an

optical drive. The bias magnet is used with nmagneto- optical i sks.

Fig. 14 shows a top view of an alternative enbodi nent of gkhe C i dge of
the present invention and is dedfgnat ed by the general renterenceenwrber
500. Elenents .of cartridge 500 wai dh Qe sinilar to ofements artridge

10 are designated by a pr7“- Cantridge H)0 contains a
aperture simlar to aperture 410 3 i

‘ gt
f Saytyidgg 40Q. This ture_i § co 8ed
by a shutter 510. Shutter 510 is at\acheg t o 100’ a flexible
. as

hinge 512 which allows shutter 510 t\Q ] AN d 40" is
\ i 4&35\ to a different
20 40' . The tab 514
'z(gilar to plate 56
' vers well 516. Lid
shutter 510. In

el evation such that it is receiy@d hy 8
then slides within the well 516.(&\@

of cartridge 10 with the ad§ition @ 3
40' has a counter sunk porti,on 0 twhi
operation, shutter 510 nov iq\féﬁ

122 -

e 1. 54




FVg.‘lS shows a cross sectional view of a $ingle sided optical disk 180.
Di sk 180 has a substrate 600 which is nmade of pol ycarbonate and is
approximately 1.2 mllinmetres thick. Substrate 600 has enbedded spiral

track grooves as is known in the art.
onto substrate 600 .

A dielectric layer 602 is deposited
Rewitabl e disks have a dielectric |ayer 602 which is

deposited onto substrate 600. Dielectric 2ppr 602 may be netallic nitrides
and oxides and is 10 - 200 nm (100 - 2000 Angstrons) thick. Layer 604 may

be a thernal - magnetp
(100 - 300 Angstrons
| ayer 604 and is app
Wite Once Read Many
bi | ayer conposites co
2000 Angstrons) gphi ck
- disks made of a re
deposited onto | ayer

Angstrons) thick. A h

o gi.%

optjgcal Iayers uch as terbiumiron fbalt 0 - 30 nm
t hy ck. Anothe? diqregrrﬁb | ayer 609\ is d&posited onto
| heeteby—10 200 - nm- (100 - 2000 nms) thick.
WORM di sk nmay have an active Qh, 04 such as
aining telluriumand selenium 10 - 2 nm (100 -
A-r#fl ector |ayer 608 on both rewit V\ORM
ive faterial such as al um num or al ufi um al l oys is
06 and i s approximtely §§ - 150 nm ( 1500
rd 5 i
62 100
58
12 146
74/\@)“! ) 25 =
72 60 L——Q 34
| | 10/ |
FIG. 3
74 72 70 152 150
) ] //// —
154 152 112/
R
62 _130 10
™~
a1 102
Evm
154 152 12
- ~, -
74 72 70 152 130 10/

FIG. 4 |
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SA9- 93- 045 9 protective layer of ultra violet
curabl e polymer 610 and 612 is then deposited over |ayer 608 and over the
bottom surface of substrate 600 respectively to a thickness of 10 - 200 nm
(100 - 2000 Angstromns). . Fig. 16 shows a cross sectional view of a
single sided disk 310. Disk 310 is a CD or CD-ROM type of disk. D sk 300
has a substrate 650 of pol ycarbonate apgr/opg mately 1.2 mllinetres thick
Substrate 650 has spiral tracking grooves and enbedded pits which contain
prerecorded data as is known in the art. A reflector |ayer 652 of al um num
is deposited onto substrate 650 to a thickness of approximately 30 - 150 nm
(300 - 1500 Angstrons)ean A hard protective | ayer 654 and 656 nmade of
ultravi ol et curable po? er is d stited to a thickness of 10 - 200 nm (100
- 2000 Angstron) on |ayer>¥ ? upon the surface of substrate 654,
respectively. Fi g a cross sectional view of a double
sided disk and is desig general reference nunber 700. Di sk 700

is made by cenmenting t 2. together with the protective |ayers
610 abutting one another. Two sbfg }’}\%;2 di sks 310 may be simlarly glued
TR

together wth layers 654 abutting

79 46
7N )
T 12 L o—1L 3

A
10 FIG. 5
40\ (sz :
74\/ _ 12, — \_)4
1'0/
FIG. 6
32 114 102 100 102 160
/A A A
_ ' A L
Y
2 104 1 .

10

FIG. 7



Fig. 18 shows a cross sectional view of an™alternative enbodi ment of a
doubl e sided disk and is designated by the general reference nunber 710. A
disk 310 is attached to a second di sk 310 by neans of an outer annular ring
712 and an inner annular ring 714. Rings 712 and 714 may be nmade of
pol ycar bonate. Cenent may be used to attach the nmenbers together. An air
space 716 is fornmed between the disks 31%. Ipe | ayers 654 of each of the
di sks 310 face the air space 716. Di sks é& may al so be used to forma
doubl e si ded di sk si:-m'lal 8to disk 710 with | aye 610 ibutting the air

I 8. ve

space 716. shows a perspecti /T ew of,—~cartridge 10 and a
di sk drive 10Q@ t A esenpt—ipvention. A Q n10(i S Lzed to receive
cartridge 10. \ ws a schemati c di agtf gf chrtridge 10 and
system 1000. \Wen cgrtridge! FRserted~at o di2 ve _‘Lgﬂgza’"l'?aMng
devi ce 1020 Ioads.ca'tﬁ%dge ] 9 $0_and| spi ndl e cl anp
232 engages hgl o4~ 2\ /5 I me, '8 '"QQ@OQD gpgaggs not ch
114 of shutter 100 aphd au tically opens shuttex\100. Lophd| ng déVice 1020
and shutter device 1p30 Afe wel | known iqg;he art. \§pi ndljej cj amp 232 is
64
- N— +—100
12777 146
__ G .
74 )L‘I ' QD =
| N L/
72 150 60 34
! + 10
PG 8
60 40 | 52 200 58 202 206 56 220 54 58
_( . ) J { |
) [‘ 1 { —
\ \
J N\
12 180 16 204 208 16 212 210
A

FIG. 9
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$A9- 93- 045 10 attached to a spindle nmotor 1116
whi ch rotates disk 180. An optical head 1120 is positioned bel ow di sk 180.
Head 1120 is noved in a radial direction relative to disk 180 by a linear
notor 1122. A bias magnet 1130 is |ocated above disk 180 and is connected
to a bias magnet driver 1132. A | aser 1150 produces a polarized

| i ght beam 1152. Any type of |aser may be used; however, |aser 1150 is
preferably a galliumal um num ar seni de Sl/adker di ode whi ch generates a |ight
beam 1152 at approximately 780 nanonetres in wavel ength. Light beam 1152 is
collimated by |l ens 1154 and circularized by a circularizer 1156.
Circularizer 1156 is preferably a prism . Beam 1152 passes through a
beansplitter 1158 to a mrror 1170. Mrror 1170 reflects beam 1152 toward a

focusing lens 1172. Lens 1172

14
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focuses beam 1152 onto disk 180. Lens 1172 is nounted in a | ens hol der

1174. Hol der 1174 may be noved relative to disk 1180 by an actuator -notor
1176. Mrror 1170, lens 1172, holder 1174 and notor 1176 are preferably

| ocated in the optical head 1120. A light beam 1180 is reflected
fromthe disk 180, passes through lens 1172 and is reflected by mirror

1170. A portion of light beam 1180 i’s t 8q&[eflected by beansplitter 1158
to a beansplitter 1190. Beansplitter vides the beam 1180 into a data
beam 1194 and a servo beam 1196. The data beam 1194 passes through
a half wave plate 12$0 to a polarizing beansplitter 1202. Beansplitter 1202

di vi des beam 1194 igto two orthogonal polarization conponents. A first
pol ari zati on conpon @2p6 Tp a data
optical detector 12 A second pol arization conponent 121p |s focused by

~lens 1212 to a data ptlggl detector 1214. A data circuit {{{2[l6 i s connected
to detectors 1208 a and generates a data signal repfepentative of
the pattern of mark${recorded on di sk 180. Servo heam 1196 is
focused by a Iens 12P0 onto a segmented opti cal tector 1P2P, such as a
spot sized neasuring| detector as known t he A fipcps error
circuit 1224 is co cted to de ect@ﬁ 1222. \A fuuuo | ¢
180
~
12'\./
&31 [ —
£ 1 [0 @
A
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5ervo 1228, as is known in the art, is conmnected to focus error signal
(FES) circuit 1224 and notor 1176. Servo 1228 controls notor 1176 to:

adj ust the position of |lens 1172 as appropriate in order to naintain

SA9- 93- 045 11 proper focus. A tracking error
signal circuit 1230 is connected to a detector 1222. A track and seek servo
1232, as is known in the art, is connectef i@ tracking error signal (TES)
circuit 1230 and notor 1122. Servo 1232 caﬂ s notor 1122 to adjust the
position of head 1120 as appropriate. A |aser driver 1232, as is known in
the art is connected to | aser 1150. A di sk drive controller 1240,
as is known in the art, is connected to and provides overall control for
servos 1228 and 1232, sping%f notor 1116, Ias?ézdriver 1232 and nagnet

driver 1132.
| )
604
609—" |
600—1 8
612
180 7
FIG. 15
32 .
65 )
657— /
650—
656—
FIG. 16
180.__|
180
200”7
FIG. 17
0 716 714
Y )
[ [
‘12 { X
\
, 7
310

710

FIG. 18



[

Fig. 21 shows a top view of detector 1222.-Detector 1222 is divided into
six sections 1222A, B, C, D, E and F. Fig. 22 shows a circuit
diagram of the TES circuit 1230, the FES circuit 1224 and the data circuit
1216. FES circuit 1224 conprises a plurality of anplifiers 1300, 1302,

1304, 1306, 1308, 1310 connected to detector sections 1222A, B, E, F, C and
D, respectively. A summng anplifier-1320,is connected to anplifiers

1300- 1306 -and a sunm ng anplifier 1322 i 8§/%nnected to anplifier 1308 and
1310. A differential anplifier 1324 is connected to summing anplifiers 1320
and 1322 and generates the FES. TES circuit 1230 conprises a pair
of summing anplifiers 1330 and 1332, and a differential anplifier 1334.
Amplifier 1330 is connected to anplifiers 1302, 1306 and 1310; and the
anplifier 1332 is connected to anplifiers 1300, 1304 and. 1308. Differential
anplifier 1334 is connected to anplifiers 1330 and 1332 and generates a
TES. Data circuit 1216 has a plurality of anplifiers 1340 and 1342
connected to detectors 1208 and 1214, respectively. A differential

1000




anplifier and a summing anplifier 1352 aré connected to anplifiers 1340 and
1342. Differential anplifier 1350 generates a data signal for a

pol ari zation sensitive optical disk such as a magneto-optical disk, and
summi ng anplifier 1352 generates a data signal for a reflectivity detecting
di sk such as a WORM CD or CD-ROM disk. An electric switch 1354 is
connected to controller 1240. Controller 1240 selects the type of data

si gnal dependi ng upon the type of disk wifth has been iqg%ted into the

drive. The inforpyggLlon as to the type of disk may be pr oyl ded to the

controller by the UWM, r Fnatively the FOTRTGELRET y be

13 Al iv[pgé\myge A!mraoptical dat a
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hubl ess optical disk through a di sk openimg and having a, base nenber
aperture for providing access for electromagnetic radiation to a first

pl anar surface of the disk; a lid menber for covering the disk
opening, the lid nmenber having a lid aperture for providing access for

el ectromagnetic radi ation to a second planar surface of the disk, the lid
menber nounted on a top side of the ﬁg%ﬁ 5enber; a hinge device for
attaching the |id nmenber to the base d ; a retractabl e base
menber shutter for covering the Qgse menber aperture nmounted on a bottom
side of the bas mber; a rénractable lid shutter for covering the
lid aperture noUtitted on fie lid nndbef,\ t1hgp |Ep shutter being on a top
side of the cartri\dge opposite theAbegit s| de pf the base nenber; a
shutter hinge atta dt of htff t f?TlﬁOZ:onnecting the lid shutter to
t he base nenber shutter F

: _ frRge—apwing the |id shutter to
nove with the_ |lid when t @
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Iid‘ié open; and a rotatabl e hub nember nounted to” éﬁmms
| +d menber which faces the interior portion of the base o 4 -

rot at abl e hub nmenber being | ocated opposite the base nempe] aperture, th
rot atabl e hub nenber for engaging the h!tl | ess optical disk.i 215 APRE§9%E

cartridge of claim1, wherein the conbi ned mass of the hub genber and the
hubl ess optical disk is in the range between the mass of &n TSSO standard
single sided hubbed optical disk and an | SO standard doubl e sided hubbed

optical disk.. 3. The cartridge of claim1l, wherein the rotatable hub .
menber has a bevel ed OHFECABDAFAGSTORAGE CARTRIDGIHSYSTEM of t he hubl ess -
optical disk. 4. The cartridge of claim3, wherein the angle of the

bevel edABSTRAGTI n the range of 10[err]-45[err]

A cartridge (10) receives a variety of optical disks (180, 310). The cartridge (10) has a hinged
lid (40) for easy insertion and removal of the disks. A rotatable hub (54) is mounted within
the cartridge (10) to receive the disks. An adaptor ring may be inserted into the cartridge (10)
to allow the cartridge (10) to receive disks of different diameters. The cartridge (10) is
inserted into an optical drive which is able to operate with a variety of disks (180, 310) which
may be inserted into the cartridge (10).

Fig. 1

wwfoou(



14 5. The cartridge of claim1, wherein the hub is sized to rece| ve_an -
optical disk having a central aperture of approximtely 15— SHE,E'[
6. The cartridge of claim1l, wherein the hubl ess opti cal : 4 .

di sk. 7. The cartridge of claiml, wherel n the hubl ess opt} cal d| sk¢§ '
CD-ROM di sk. 8. The cartridge of cIa|m1 wherein the huble s’b@tﬁ 9
disk is a WORM di sk. 9. The cartridge of claiml, V\/nerel he hubl ess
optical disk is a magneto- opkiARMARY P,gﬂmfﬂb datla

cartridge system conpri sing: s ans(glgt'l}}#g artridge

base menber having a substantially cylindrical interior portion for
receiving a hubl ess optical disk through a disk opening and having a base

nmenber apert ur dccordig @/ b Bspesrcofte ihwntioh ehdre Asrpesadddcan aptical dem stérage

cartridge comprising: a base member having a substantially cylindrical interior portion
for receiving a hubless optical disk through a disk opening and having a base member
aperture for providing. access for electromagnetic radiation to a first planar surface of the
disk; a lid member for covering the disk opening, the lid member having a lid aperture
for providing access for electromagnetic radiation to a second planar surface of the disk,
the lid member mounted on a top side of the base member; a hinge device for attaching
the lid member to the base member; a retractable base member shutter for covei'ing the
base member aperture mounted on a bottom side of the base member; a retractable lid
shutter for covering the lid aperture mounted on the lid member, the lid shutter being on
a top side of the cartridge opposite the bottom side of the base member; a shutter hinge -
attached to the lid shutter for connecting the lid shutter to the base member shutter, the
shutter hinge allowing the lid shﬁtter to move with the lid when the lid is open; and a
rotatable hub member mounted to a surface of the lid member which faces the interior
portion of the base member, the rotatable hub member being located opposite the base

member aperture, the rotatable hub member for engaging the hubless optical disk.

According to anothef aspect of the invention there is provided an optical data
storage cartridge system comprising: an optical disk cartridge comprising a base
member having a substantially cylindrical interior portion for receiving a hubless optical
disk through a disk opening and having a base member aperture for providing access for
electromagnetic radiation to a first planar surface of the disk, a lid member for covering
the diék opening, the lid member mounted on a top side of the base member, the lid
member having a lid aperture for providing access for electromagnetic radiation to a
second planar surface of the disk, a hinge device for attaching the lid member to the base

member, a retractable base member shutter mounted on a bottom side of the base
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a first planar surface of the disk, a lid nmenber for coveni the—ar sk 11

opening, the Iid nenber nounted on a top side of the basd 1
menber having a lid aperture for providing access for electrgﬂgdﬁg§hﬁﬂ
radi ation to a second planar surface of f[he disk, a hingq device-for

attaching the lid member to the base menfer, a retractabl d base nenber

shutter nounted on a bottom side of the base nenber for cdverrmg—the Dase

nmenber apemt«:wbef ot doRbFiAE iRbbRe Iméinlfeh ahéBire "R YEttRBbRN1A RRuttdr dnSEIRE bn iy

covering the 1lid aperture, the lid shutter being on a top side of the

cartridge nppRahber forecdveting thé ilide apepturé,hthe blid shueesibissing anshubdp atdenoh gige
attached to the lid shutter for connecting the lid shutter to the base

nmenber shutdrtridgetdppositeutht dotthinngide af the \basegmernber, achettert hinge sttached e thei lidh
the lid when the lid is open, and a rotatable hub menber nounted to a
surface of shutte for ¢onnsetiog thbi lish shuttesstot the base anemberpshuttenn thef shutier thinge
menber, the rotatable hub nenber heing | ocated oppgsite the base nenber
aperture, aliawingithe sig) shuteihto mene withythe %UB@‘F the f‘Elés RpEN. e 3 potatable hybsy -

member mounted to a surface of the lid member which faces the interior portion of the
base member, the rotatable hub member being located opposite the base member
aperture, the rotatable hub member for engaging tﬁe hubless opticai disk; a device for
receiving the optical disk cartridge; a rotation devicé for engaging the hub and rotating
the disk; an electromagnetic radiation transmission device for transmitting a beam of
electromagnetic radiation to the disk; and an electromagnetic radiation reception device
for receiving an electromagnetic radiation beam from the disk and generating a data

signal responsive thereto.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will now be described by way of example only, with
reference to the accompanying drawings in which:
Fig. 1 is a top, exploded view of a cartridge of the present invention;

Fig. 2 is a bottom, exploded view of the cartridge of Fig. 1;



4 devi ce forMopt i cal disk cartridge;

a rotation device

radi ation tr for transmttlngabeamof
radiation to the 13

15 an el ect romagnet [ & I"B.dl ation reception device for
el ectromagnetic radiation beam from t he di sk and generati
responsi ve thereto. 11. The system of CEAZIMS 10, wherein t

for engagi ng Eﬁ@ and rot ating the disk; - an el e

RERCRP R

o
rdceivi AYGART7? | }

of the hub nmenber and the hubless optical disk is in the
mass of anll SOAs eptical data isiegage cartiidge-comprsingopt i cal di sk

ng a data si gnal§
he~comried Tass
range bet vk -

and an ISO

st andard doubl e sided hubbed, optical disk.

a base member having a substantially cylindrical interior portion for recelvmg a
hubless optical disk through a disk opening and having a, base member aperture for
providing access for electromagnetic radiation to a first planar surface of the disk;

a lid member for covering the disk opening, the lid member having a lid aperture
for providing access for electromagnetic radiation to a second planar surface of the disk,
the lid member mounted on a top side of the base member;

a hinge device for attaching the lid member to the base member;

a retractable base member shutter for covering the base member aperture mounted
on a bottom side of the base member;

a retractable lid shutter for covering the lid aperture mounted on the lid member,
the lid shutter being on a top side of the cartridge opposite the bottom side of the base
member; '

a shutter hinge attached to the lid shutter for connecting the lid shutter to the base
member shutter, the shutter hinge allowing the lid shutter to move with the lid when the
lid is open; and |

a rotatable hub member mounted to a surface of the lid member which faces the
interior portion of the base member, the rotatable hub member being located opposite the
base member aperture, the rotatable hub member for engaging the hubless optical disk.

2.  The cartridge of claim 1, wherein the combined mass of the hub member and the
hubless optical disk is in the range between the mass of an ISO standard single sided
hubbed optical disk and an ISO standard double sided hubbed optical disk. |

3. The cartridge of claim 1, wherein the rotatable hub member has a beveled edge for
engaging a central aperture of the hubless optical disk.

4. The cartridge of claim 3, wherein the angle of the beveled edge is in the range of

10°-45°.

\
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12. The system\m’m‘m——v&he%ei n the rotatable hub nenbef

edge for eng erture of the hubl ess optica
system of cl al m'm H’ﬂ Hi& angl e of the bevel ed edge i
of 10[err]- 45[err ystem of ghaim 10, wherein t
to receive an optical disk haV|ng a central aperture of ap

mmin dianeter.. 15. The system of claim 10, wherein the hu

REPLACEMENT SHEET]
as—a~bevelred
ofl hdg
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hel.hub i.s—si-zed-
roxi mately 15

bt-ess opt rCat

disk is a dTI‘hk cartfidge dhelaimy 4| wimersin tHediuin it Gizedviereseive i @ptiodll disks hawing cal

dlsklsaCDRO\/Idlsk 17. The system of claim 16, wherein

t he hubl ess

optical di 8lcentgalapeytme-of approximgtelyThe may in diametercl ai m 10, wherein the

hubl ess op%ical disk is a nagneto optica

The cartridge of claim 1, wherein the hulc)llesskoptlcal disk is a CD disk.
7.  The cartridge of claim 1, wherein the hubless optical disk is a CD-ROM disk.
8.  The cartridge of claim 1, wherein the hubless optical disk is a WORM disk.
9. The cartridge of claim 1, wherein the hubless optical disk is a magneto-optical
disk.
10. An optical data storage cartridge system comprising:

an optical disk cartridge comprising a base member having a substantially
cylindrical interior portion for receiving a hubless optical disk through a disk opening
and having a base member aperture for providing access for electromagnetic radiation to
a first planar surface of the disk, a lid member for covering the disk opening, the lid
member mounted on a top side of the base member, the lid member having a lid aperture
for providing access for electromagnetic radiation to a second planar surface of the disk,
a hinge device for attaching the lid member to the base member, a retractable base
member shutter mounted on a bottom side of the base member for covering the base
member aperture, a retracfable lid shutter mounted on the lid member for covering the
lid aperture, the lid shutter being on a top side of the cartridge opposite the bottom side
of the base member, a shutter hinge attached to the lid shutter for connecting the lid
shutter to the base membe_r shutter, the shutter hinge allowing the lid shutter to move
with the lid when the lid is open, and a rotatable hub member mounted to a surface of
the 1id member which faces the interior portion of the base member, the rotatable hub
member being located opposite the base member aperture, the rotatable hub member for
engaging the hubless opticai disk;

a device for receiving the optical disk cartridge;

a rotation device for engaging the hub and rotating the disk;

an electromagnetic radiation transmission device for transmitting a beam of

electromagnetic radiation to the disk; and
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an electromagnetic radiation reception device for receiving an electromagnetic

radiation beam from the disk and generating a data signal responsive thereto.

11.

The system of claim 10, wherein the combined mass of the hub member and the

hubless optical disk is in the range between the mass of an ISO standard single sided
hubbed optical disk and an ISO standard double sided hubbed optical disk.

12.

The system of claim 10, wherein the rotatable hub. member has a beveled edge for

engaging a central aperture of the hubless optical disk.

13.- The system of claim 12, wherein the angle of the beveled edge is in the range of
10°-45°,
14. The system of claim 10, wherein the hub is sized to receive an optical disk having

a central aperture of approximately 15 mm in diameter.

15.
16.
17.
18.

The system of claim 10, wherein the hubless optical disk is a CD disk.
The system of claim 10, wherein the hubless optical disk is a CD-ROM disk.
The system of claim 16, wherein the hubless optical disk is a WORM disk.

The system of claim 10, wherein the hubless optical disk is a magneto-optical disk.




