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medium or a plurality of types of storage media.

Because of the multiplicity of optlons for data storage medla data often needs
to be transferred from one recording or playback device designed for use with one type
of storage medium to another device designed for use with a different type of storage
medium. In order to avoid data duplication, adapters have been developed to allow use

* of different types of storage media within a single device.

One example of such an adapter is the phonograph adapter, which allows a
single phonograph player to recover information from phonograph records designed to
be played at 33 1/3 revolutions per minute, and from phonograph records designed to
be played at 45 revolutions per-minute, as well as other rotational speeds.

Another example is a permanent hub adapter used in testing laboratories for
adapting a Compact Disc - Read Only Memory (CD-ROM) disc for use with a magneto-
optical (MO) spindie. That hub adapter consists of iwo magnetizable rings and several
screws. The CD-ROM disc is placed between the magnetizable rings, and the rings are
screwed _togeth_ér through the CD-ROM disc. This hub adapter essehtially drilled holes
through the CD-ROM disc. Therefore, the adapter was permanently mouriteq to the
disc, and the disc could thereafter not be played in a CD-ROM player.

A further example is a hub adapter designed for commercial or consumer use.
The hub adapter consists of a plastic housing, a magnetizable ring, and a connector.
The magnetizable ring is mounted within the plastic housing such that the-ring may spin
relative to the housing. ‘The connector consists of a plurality of plastic tabs extending
from the housing in the direction éway from the ring.. Each plastic tab has a foot at the
end remote from the ring. The hub adapter is designed such that two adapters will fit
together with the CD-ROM disc in between. The feet of one adapter snap into a recess
in the other adapter, creating a permanent connection. Again, the adapter is not
removable, and the CD-ROM disc can no Ionger be played in a CD-ROM player.

" Furthermore, this des19n allows slippage of the CD ROM disc relative to the adapter
during rotation.

There are several options for storage media for computer or other data. Among '
these options are Compact Disc - Read Only Memory (CD-ROM) discs-and magneto-
optical (MO) discs. Each of these choices presents certain advantages and disadvan-
tages compared to the other.
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Figure 4 is a bottomview of ‘a first embodi ment of a hub adapter.

Figure 5 is a view taken along line 5-5 of Figure 3. - Figure 6 is a
top view of a second enbodi nent of a hub adapter. Figure 7 is a -
. bottom vi ew of .a second enbodi nrent of a hub adapt er-. Figure 8 is a
view taken along line 8-8 of Figure 6. Figure 9 is a top view of a
third enbodi nrent of a hub adapter. Figure 10 i.s a bottomview of a
third enbodi nent of a hub adapter. Figure 11 is a view taken al ong
line 11-11 of Figure 9. - Figure 12 is a top view of a fourth
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Figure 1 is a view of one embodiment of a cartridge.

_Figu're 2 is a view of one embodiment of a cartridge with the cover removed:

Figure 3 is a top view of a first embodiment of a hub adapter.

Figure4is a bottom' view of a first embodiment of a hub adapter.
~ Figure 5 is a view taken along line 5--5 of Figure 3.

Figure 6 is a top view of a second embodiment of a hub adapter

Figure 7 is a bottom view-of a second embodiment of a hub adapter.

Figure 8 is a view taken along line 88 of Figure 6. |

Figure 9-is a top view of a third embodiment of a hub adapter.

Figure 10 is a bottom view of a third embodiment of a hub adapter.

Figure 11 is a view taken along line 11—-11 of Figure 9.

Figure 12 is a top view of a fourth embodiment of a hub adapter.

Figure‘13 is a bottom view of a fourth embodiment of a hub adapter.

Figure 14 is a view taken along line 1414 of Figure 12.

The invention prowdes for adapting a storage medium for use in a multistandard
drive mechanism having a carfridge,- an openable cover on the cartridge for insertion
and removal of a storage medium, and a door access assembly on the cartridge for
providing access to the -storagé medium by an information recovery apparatus of a drive
mechanism. ' _ ' .

According to the invention, a cartridge and hub adapter allow playback of a
storage medium in a drive mechanism or jukebox designed for playback of a different
storage medium, or piayback of multiple types of storage media. In the case of adapting
a CD-ROM for playback in an MO drive mechanism, the cartridge conforms to the 1SO
standards.for the factors listed above, and the hub adapter adapts a CD-ROM disc to
a spindle in'an MO disc drive.



3 " . \Wherever possible in the followi ng description, elenents which are
the same in different figures are represented by. the same reference

nuner al . Referring to exenplary Figure 1, there is shown one

enbodi ment of a. cartridge 1, according to one aspect of the invention. The
shape and size of the cartridge 1 confornms to the standards established by
the International Organization for Standard- ization (1SO for

magnet o-optical (MJ discs. The cartridge3l has-a cover 2 which opens to

et "oron " feieneeraehtiiy el dresblor Samas Wi oes samen
transparent different figures eretapresentedby the samé referepice dumierdlout  bei ng renoved
(hor Shouss e Selmpd oaEh Syt €385 055 ood oRBAGH SIS Aifege
shown) . The HoRncording & one asreetoftheinwantian) Theoshapesanstige of the cadridged age
medi um (not dnfots t@thePdtanddras BBlablishddEIPHR Iteriatinal Ofgdriition!TerStandbrd-he
drive mechar}lzg |or( ?@O)S%(r)vﬁlm ghe{orlo;gt%ealflaé? (:ﬁ)sfcsa nl’h'\éocadr{r%a/gee 1 has a cover 2 which
- opens to allow insertion and removal of a storage medium (not shown),- such as a
Compact Disc - Read Only Memory (CD-ROM) disc. The cover 2 may be transpérent
to allow the storage medium to be viewed without being removed from the cartridge 1.
The cartridge 1 also includes a door access assembly (not shown), which may comprise
afirstdoor 3 and a second door (not shown). The door access assembly (not shown)
- provides access to the storag'e' medium (not shown) by an information recovery
apparatus (not shown) of the drive mechanism (not shown). In the case of an MO drive
mechanism, such an information recovery apparatus (not shown) may comprise a
primary information recovery apparatus, such as an optical assembly, and a secondary '
information recovery apparatus, such as a magnetic bias coil. Depending on the
orientation of the cartridge 1 with respect to the drive mechanism (not shown), the first
door 3 may provide access to the storage medium (not shown) by the primary
information recovery apparatus and the second door (not shown) may provide access
to the storage medium (not shown) by the secondary information recovery apparatus,
or vice versa. . : ,
Thus, the door access assembly has a first door on a first side of the cartridge
for providing access to the storage medium by a selected one of a primary information
- recovery apparatus or a secondary information recovery apparatus of the drive
mechanism, and a second door on a second side of the cartridge for providing access |
to the storage medium by the one of the primary information recovery apparatus or the
secondary information recovery apparatus. of the drive mechanism not selected for
access by the first dobr, wherein the first side and the second side of the cartridge are
substantially parallel and are disposed with the storage medium located therebetween.
The cartridge 1 may also include an orientation sensor 4 on one edge of the
cartridge 1 for detecting the orientation of the cartridge with respect to the drive
mechanism. Because an MO disc bears information on both sides, it may-be inserted
into the drive mechanism with either side facing up. However, many types of storage
media such as CD-ROM discs bear information on only one side, and require that the
cartridge 1 be inserted into the drive mechanism right side up. When inserting the
cartridge 1 into a drive mechanism, the orientation sensor 4 engages a stop (not shown)
within the drive mechanism, thereby preventing upside-down insertion of the cartridge



mechani sm such an information recovery apparatus (not shown) ‘may conprise
a primary information recovery apparatus, such as-an optical assenbly, and
a secondary information recovery apparatus, such as a nmagnetic bias coil.
~Depending on the orientation of the cartridge 1 with respect to the.drive
" mechani sm (not shown), the first door 3 may provide access to the storage.
medi um (not shown) by the primary infornmation recovery apparatus and the

- second door (not shown) nmay provide accesg to the storage nedi um (not
shown) by the secondary information recovery apparatus, or vice versa.
Thus, the dddntodbe diee mesharisny. Rarsuse withr 3 stothgermediura biearieg inforawation anHeoth
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- secures the hub receiving body to the drive mechanism. The medium fastener is

connected to the medium réceiving body, and removably secures the storage medium
relative to the hub receiving body. '

Referring to exemplary Figures 3, 4, and 5, there are shown a top view, a bottom
view, and a cross-sectional view of a first embodiment of the hub adapter 6. The hub
adapter 6 compfis'es an annular hub receiving body 7 and an annular medium receiving
body 8. The annular medium receiving body 8 may be integral with the annular hub
receiving body 7, or may be fixedly mounted by any rigid connection known to one
skilled in the art. ' _

In the case of a hub adapter 6 to allow a CD-ROM disc to be played in an MO
drive mechanism, the annular hub receiving body 7 has an outer diameter according to
the ISO standard established for the. outer diameter of the hub of an MO disc. The
annular medium receiving body 8 has an outer diameter according to the ISO standard.
established for the diameter of the center hole of a CD-ROM disc. Both the annular hub
receiving body 7 and the annular medium receiving body 8 have an inner diameter
according to the I1SO standard established for the diameter of the center hole of an MO
disc. . : - .

The annular hub receiving body 7 includes a hub fastener 9. The hub fastener
9 may comprise an annular magnetizable ring. The dimensions of the hub fastener 9,
in the case of a hub adapter 6 to adapt a CD-ROM for playback in an MO drive
mechanism, are consistent with the ISO standard established for the magnetizable ring
in the hub of an MO disc. The annular medium receiving body 8 has a plurality of ball

 bearings 10, concentric with the annular medium receiving body 8, extending radially
~ outward from the outer annular surface of the annular medium receiving body 8. The



wrthr n the drive nmechani sm thereby preventr ng upsi de- down insertion of the
cartridge _ 4 1 into the
drive nmechanism For use with a storage nedi.um bearing information on both
sides, the orientation sensor 4 need not be present on the cartridge 1.
Referring to exenplary Figure 2, there is shown the cartridge 1 as shown in
exenplary Figure 1 with the cover 2 renoved. A CD-ROM disc 5 has been
inserted into the cartridge 1 through thegopen cover 2. The CD-ROM disc 5
has been fitted with a hub adapter (not shown), which adapts the hub of the
CD- ROM di sc ball beatihgs $@ianeibiased oatwartilydadially freohtiei cemter of the amdapadium

Fi 3
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fastener. The thnsterage medium. In this embodiment, these ball bearings 10.are the medium
fastener. | . .

In operation, a storage medium (not shown) is placed concentrically with the
annular medium receiving body 8, with an information bearing side of the storage
medium toward the annular hub receiving body 7. The ball bearings 10 allow the
-storage medium to be held in place between the ball bearings 10 and the upper surface
11 of the annular hub receiving body 7. The hub adapter 6, with the storage medium
held in place, may be placed on a spindle of a drive mechanism. The spindie of the
drive mechanism may have a center pin and an annular magnet. The center pin of the
spindle fits into the space defined by the inner diameters of the annular hub receiving
body 7 and the annular medium receiVing body 8. The hub fastener 9 of the hub
adapter 6 fits against the annular magnet of the spindle. The hub fastener 9 and the .
annular magnet operate to hold the hub adapter 6 in place during rotation and rotational
acceleration. ’

Other embodiments of the hub adapter 6 further comprise an annular connectrng
body and an annular medium fastening body. The annular connecting body is
connected to the medium reeei\ring body at a point remote from the hub receiving body.
The annular medium fastening body is connected to the annular connecting body at a
point remote from the medium receiving body. The centers of the annular medium
fastening body, the annular connecting body, the annular medrum receiving body, and
the annular hub receiving body lie along the same line.

Referring to eicemplary Figures 6, 7, and 8, there are shown a top view, a bottom
view, and a cross-sectional view of a second embodiment of the hub adapter. A hub
adapter 106 comprises an annular hub rer:eiving body 12, an annular medium receiving

"~ body 13, an annular connecting body 14, and an annular fastening body 156. The
annular hub receiving body 12 may be integral with the annular medium receiving body
13, or may be fixedly mounted by any rigid connection known to one skilled in the art.
Likewise, the annular connecting body 14 may be integral with the annular fastening
body 15, or may be fixedly mounted by any rigid connection known to one skilled in the
art. A surface of the annular medium receiving body 13 opposite the annular hub
receiving body 12 is removably connected to a surface of the annular connecting body -
14 opposite the annular fastening body 15. .

Each of the annular bodies 12, 13, 14, 15 have substantially the same inner
diameter. In the case of a hub adapter 106 to adapt a storage medium for playback with
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medi um recei ving body is connected to the hub receiving body such that the
center of the nediumreceiving body lies along the sane line as the center
of the hub receiving body. The hub fastener is fixedly nounted to the hub
recei ving body, and renovably secures the hub receiving body to the drive
nmechani sm_The nmedi um fastener is connected to the mediumreceiving body,
and renovably secures the storage mediumrelative to the hub receiving
body. Referring to exenplary Figureg 3, 4, and 5, there are shown a
top view, a bottomview, and a cross-sectional view of a first enbodi nent
of the hub ®ndy¥Odirive mexthanison, thidipnes didnetenis definedaccanding tertha dbOrstandarting
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pl ayback. i n the invierdiiameter of the clamping region of the storage medium.

In operation, the annular medium receiving body 13 and the annular connecting
body 14 may be separated,.and a storage medium placed between them. The annular
bodies 13, 14 may then be reconnected. In this position, the centers of each of the
annular bodies 12, 13, 14, 15 lie along the same line. Additionally, the center of the
storage medium will lie along the same line as the centers of the annular bodies 12, 13,
14, 15. As stated above, the annular medium receiving body 13 and the annular
connecting body 14 are removable underf sufficient force, but do not allow movement

under rotation and rotational acceleration associated with the drive mechanism.
Magnets may be used to form this connectlon as may any connectlon known to one
skilled in the art. :

The annular hub receiving body 12 has; on a surface opposnte the annular
medium receiving body 13, a hub fastener 9. The hub fastener 9 may comprise an
annular magnetizable ring. The dimensions of the hub fastener 9, in the case of a hub
adapter 106 to adapt a CD-ROM for playback in an MO drive mechanism, are consistent
with the ISO standard established for the magnetizable ring in the hub of an MO disc.

_ The annular hub receiving body 12 has, on a surface opposing the annular fastening
body 15, a lower annular clamping magnet 16. The annular fastening body 15 has, on
a surface opposing the annular hub receiving body 12, an upper annular clamping
magnet 17. The annular clamping magnets 16, 17 oppose each other, and, in
operation, clamp a storage medium in place through magnetic force, to prevent
unwanted slippage.

The annular fastening body 15 may have, on a surface opposite from the annular
connecting body-14, a second hub fastener (not shown). The second hub fastener (not
shown) has the same structure and function as the hub fastener 9. The second hub
fastener (not shown) would allow the hub adapter 106 to be inserted into the drive



mechani sm are consistent with the 1SO standard established for the
magneti zable ring in the hub of an MO disc. The annul ar medi um recei ving
body 8 has a plurality of ball.bearings 10, concentric with the annul ar
medi um recei ving body 8, extending radially outward fromthe outer annular
surface of the annular mediumreceiving body 8. The
-5 ball bearings 10 are biased outwardly radially fromthe center of the
annul ar nmedi um recei ving body 8, all ow ng7a storage nedi um (not shown),

such as a CD- dIS e slid er e ball bearings 10 t. o _pr.ovide
resi stance A rﬂﬁéﬁﬁe Wi tﬁp%!&%” & Pﬁ&b%?gjﬁtgrqﬂ?gfrl?#fd WﬂHt'Hf%mg[m”
enbodi nent , re¢ardedbar botie sidesg withutareenavirg el ihubn ddegptem €06 from the Istorage
operation, a;sfighade nedium (not shown) is placed concentrically with the
annul ar nedium recei vi n body with an information bearing side of the
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10 al I ow t hottom view, and a cross-sectional view of a third embodiment of the hub adapter. A
hub adapter 206 comprises an annular hub receiving body 18, an annular medium
receiving body 19, an annular connecting body 20, and an annular fastening body 21.
The annular hub receiving body 18 may be integral with the annular medium receiving
body 19, or may be fixedly mounted by any rigid connection known to one skilled in the
art. Likewise, the annular connecting body 20 may be integral with the annular
fastening body 21, or may be fixedly mounted by any rigid connection known to one
‘skilled in the art. |
~ The inner diameters of the annular hub receiving body 18 and the annular
medlum receiving body 19 are substantlally equal, and, in the case of a hub adapter
. 206to adapt a storage medium for playback with an MO drive mechanism, these inner. .
"diameters are defined according to the ISO standard established for the diameter. of the
center hole of an MO disc. The outer diameter of the annular medium receiving body
19 is substantially equal to the diameter of the center hole of the storage medium. The
annular hub receiving body 18 has an outer diameter larger than the outer diameter of
the annular medium receiving body 19. In.the case of a hub adapter 206 to adapt a
storage medium for playback with an MO drive mechanism, the annular hub receiving
body 12 has an outer diameter according to the ISO standard established for the outer
diameter of the hub of an MO disc.

The annular medium receiving body 19 is removably connected to the annular
connecting body 20 along the surface defining the outer diameter of the annular
medium receiving body 19. This connection is breakable under sufficient force, but

- does not allow movement under rotation and rotational acceleration associated with the
drive mechanism. Magnets may be used to form this connection, as may ahy
connection known to one skilled in the art.

The annular connecting body 20 has an inner diameter substantially equal to the
outer dlameter of the annular medium receiving body 19. The annular connecting body
20 has an outer diameter larger than the ISO standard established for the inner
diameter of the clamping region of the storage medium. The annular fastening body 21
is fixedly mounted to or integral with the annular connecting body 20 on a surface of the
annular connecting body 20 which faces the annular hub receiving body 18. The
annular fastening body 21 has an outer diameter which may be substantially equal to



storage nediumto be held in place between the ball bearings 10 and the
upper surface 11 of the annular hub receiving body 7. The hub adapter 6,
wi'th the storage nedium held in place, may be placed on a spindle of a
drive nechanism The spindle of the drive mechanism may have a center pin
and an annul ar magnet. The center pin of the spindle fits into the space
defined by the inner dianmeters of the annular hub receiving body 7 and the
annul ar nmedi um recei ving body 8. The hub dastener 9 of the hub adapter 6
fits against the annul'ar magnet of the spindle. The hub fastener 9 and the
annul ar magipatouitRliahétert 6 thehthuldrecohnécting dietg 20 Saridarpinaee didmetergvhiok atayon

and rotati I tion. . - ' : '
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‘Together, the annular fastening body 21 and the annular hub receiving body 18 function
as the medium fastener. : o : _
The annular hub receiving body 18 has, on the surface opposite the annular
. medium receiving ring 19 and the storage medium, a hub fastener 9. The hub fastener
9 may comprise an annular magnetizable ring. The dimensions of the hub fastener 9,
in the case of a hub adapter 206 to adapt a CD-ROM for playback in an MO drive
mechanism, are consistent with the ISO standard established for the magnetizable ring
in the hub of an MO disc. Similarly, the annular connecting body 20 may have, on the
surface opposite the annular fastening ring 21 and the storage medium, a second hub
fastener (not shown). The second hub fastener (not shown) has the same structure and
function as the hub fastener 9. The second hub fastener (not shown) would allow the
hub adapter 206 to be inserted into the drive mechanism upside-down, to allow for
playback of storage media with information recorded on both sides, without removing.
the hub adapter 206 from the storage medium. _ _ '
Referring to exemplary Figures 12, 13, and 14, there are shown a top view, a
bottom view, and a cross-sectional view of a fourth embodiment of the hub adapter. A
hub adapter 306 comprises an annular hub receiving body 22, an annular medium
receiving body 23, an annular connecting body 24, and an annular fastening body 25.
The annular hub receiving body 22 may be integral with the annular medium receiving
body 23, or may be fixedly mounted by any rigid connection known to one skilled in the .
- art. Likewise, the annular connecting body 24 may be integral with the annular
fastening body 25, or may be fixedly mounted by any rigid connection known to one
skilled in the art. A surface of the annular medium receiving body 23 opposite the



body 15, or may be fixedly nounted by any rigid connection known to one
ski-lJed in the art. A surface of the-annular nedi umreceiving bady 13
opposite the annular hub receiving body 12 is renovably connected to a
surface of the annul ar connecting body 14 opposite the annul ar fastening
body 15. Each of the annul ar bodies 12, 13, 14, 15 have .
substantially the sane inner dianeter. In the case of a hub adapter 106 to
adapt a storage nedium for- playback with

6 an MO drive nechanism this inner dianmeter is-defined according to the

I ﬁo st anda(r]I dnpslatubsfeediviny bbdfyezﬁlnﬁn@hevabvi cotectedten supfaee df ug@ aHﬁmélrlslc '
equal to t heoBTREIedoneR ?a&#ﬂém%ﬁﬂm‘iﬁa{a‘%ﬁe‘éﬁm#e@%%@%oé3 12 “This outer
di aneter is subsEashicfithg asgular bodiesta2, @3add: 8% h@fletsnbsf@a Iy thecsasneyinnene
Sstorage ”Ed'dtﬁﬁletEPQn%’iE‘éﬁs%rofB%bré?ﬁﬁieYBOQtd’éEBbté%to? ﬁmbeuuﬁfmwb&rybéa@mw ng
body 15 eac h ﬁ%rf'\i/g rr?éjc %Els(rjr{ rtlg |r$nrer arﬁeter is c?erﬁneg%cggrtd?r{g to tﬁé“fé& s?andard
establlshed for the diameter of the center hole of an MO disc. The outer diameter of the
annular medium receiving body 23 is substantially equal to the outer diameter of the _
annular connecting body 24. This outer diameter is substantially equal to the diameter
of the center hole of the storage medium. The annular hub receiving body 22 and the
“annular fastening body 25 each have an outer diameter largér than the outer diameters
of the annular medium receiving body 23 and the annular connecting bbdy 24. Inthe
- case of a hub adapter 306 to adapt a storage medium for playback with an MO drive
mechanism, the annular hub receiving body 22 has an outer diameter according to the
ISO standard established for the outer diameter of the hub of an MO disc. The annular
fastening body 25 has an outer diameter larger than the 1SO standard established for
the inner diameter of the clamping region of the storage medium.

In operation, the annular medium receiving body 23 and the annular connecting
body 24 may be separated, and a storage medium placed between them.. The annular '
bodies 23, 24 may then be reconnected. In this position, the centers of each of the
annular bodies 22, 23, 24, 25 lie along the same line. Additionally, the center of the
storage medium will lie along the same line as the centers of the annular bodies 22, 23,
24, 25. As stated above, the annular medium receiving body 23 and the annular

' connecting body 24 are removable under sufficient force, but do not allow movement
under rotation and rotational acceleration associated with the drive mechanism.
Magnets may be used to form this connection, as may any connechon known to one
skilled in the art.

The distance between the annular fastening body 25 and the annular hub

' receiving ring 22, taken normal to the plane of the storage medium, is smaller than the
thickness of the storage medium. Therefore, .a clamping force between the annular
fastening body 25 and the annular hub receiving body 22 is provided to clamp the
storage medium in place and to prevent unwanted slippage. The thickness of the
annular fastening body 25 is sufﬁcient to withstand this clamping force. Together, the .
annular fastening body 25 and the annular hub receiving body 22 function as the
medium fastener. The medium fastener can have .an annular upper fasté,ning ring
fixedly mounted to a surface of the medium fastening body opposing the hub receiving
body, and an annular lower fastening ring fixedly mounted to a surface of the hub
receiving body, wherein the lower fastening ring opposes the upper fastening ring and



of the annul ar nmedi umreceiving body 13 and the annul ar connecting ‘body 14.
In.the case of a hub adapter 106 to adapt a storage nedium for playback
with an MO drive mechani sm the annul ar hub receiving body 12 has an outer
di aneter according to the |SO standard established for the outer dianeter
of the hub of an MO disc. The annul ar fasteni ng body 15 has an outer

di aneter larger than the | SO standard established for the inner dianeter of

t he cl anping regi on of the storage nedi untq) I n operation, the annular
medi um recei vi ng body 13 and the annul ar nnecting body 14 may be

separ at ed, : ' I h | 13,
T8y ¢ hen hAepnotehg SRrdRey WS BPE iR Aing, 'REorkin 18T Irvenfi tEpe
annul ar bodin@y bean ggnulan hub seqeiving basymoreted iz syriace ofthe eqrltidae, wheraie
center of t hise Hlubrecsiving dodynydy rotdte absuiodlind herntaine the s\efaee, e anenhalas Of
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adapter 306 to adapt a CD-ROM for playback in an MO drive mechanism, are consistent
with the ISO standard established for the magnetizable ring in the hub of an MO disc.

The annular fastenirig body 25 may have, on a surface opposite from the annular
connecting body 24, a second hub fastener (not shown). The second hub fastener (not
shown) has the same structure and fUnctiqn as the hub fastener 9. The second hub
fastener (not shown) would allow the hub adapter 306 to be inserted into the drive
mechanism upside-down, to allow for playback of storage media ‘with information
recorded on both sides, without removing the hub adapter 306 from the storage
medium. ' | | _

With any of the embodiments of the hub adapter described above, the hub
fastener © may comprise the entire lower surface of the annular hub receiving body 7,
12, 18, 22. In addition, the second hib fastener may comprise the entire upper surface

~of the annular fastening body 15, 25 or the annular connecting body 20. Additionally,
any of the embodiments of the hub adapter may be rotatably mounted to the interior of
the cartridge 1. Furthermore, in the embodiments of the hub adapter comprising more
than one integral piece, either of the integral pieces may be rotatably mounted to the
interior of the cartridge 1. -

It will be obvious to one skilled in the art that adjustments rhay be required in the
mechanical or optical features of the drive. These adjustments would allow a single
optical assembly to determine which type of media is in the drive, and set parameters
such as working position of the carriage assembly, expected track width, expected track
pitch, and size of media. This determination may be made by trial and error by the
drive, or there may be a switch on the cartridge 1 which alerts the drive that a storage
medium which requires adaptatidn, such as a CD-ROM disc, is being inserted. In the
latter case, an assembly to recognize the switch must then be added to the drive



a surface opposing the annul ar hub receiving body 12, an upper annul ar

cl anpi ng magnet 17. The annul ar cl anpi ng nmagnets 16, 17 oppose each other,
and, in operation, clanp a storage mediumin place through magnetic force,
to prevent unwanted slippage. The annul ar fasteni ng body 15 nmay have,
on a surface opposite fromthe annul ar connecting body 14, a second hub
fastener (not shown). The second hub fastener (not shown) has the sane
structure and function as the hub fasteney49. The second hub fastener (not
shown) would allow the hub adapter 106 to be inserted into the drive

7 mechani sm mpshanisrdoviFhe stouctiiteoand operstiapisiuchfa switchaged @esérablyi would be

i nformation sRRQISRbLIE IR Inthedgi, W thout renpving the hub adapter 106

fromthe storage m Referrj to exenplary Figures 9, 10, and

11, there are gh qk%%ﬁbvipgwtoaone skilled 'in the a thatymodi cations to the above
description of the invention may be made without departing from the spirit and scope
of the invention. The scope of the invention, therefore, is indicated by the appended

claims rather than the above description.



bottom view, and a cross-sectional view of a third enbodi nent of the hub
adapt-er. A hub adapter 206 conprises an annular hub receiving body 18, an
annul ar medi um recei ving body 19, an annul ar connecting bmd ha'éOHaSMdIIaﬁldced:'
annul ar fastening body 21. The annul ar hub receiving body

integral with the annul ar nedi umreceiving body 19, or |
mounted by any rigid connection known to 42e skilled in the art

the annul ar connecting body 20 may be integral wi'th the annul ar fastenl ng
body 21, or Ghifpsbe fi xedly nounted by any rigid connection known to one

skilled in the art. The I nner di arreters of the annul ar hub receivi ng
body- 18 and th annul a | ecei V| n 19 .are substanti all ual ,
and. in e Tcads BpParas-ion AEPIRS s lorsbe Mo 18} Gr s 2 Dffusfimabre be

pl ayback wi nfechanis comprising:chani sm these i nner di aneters are. defined

according t Agﬁma'ﬁqi_ﬁtrggg%g Hgﬁgger shed for the dianeter of the center

hol e of an e oute er of the annular nmedium recei vi ng body

19 is subst antanaulay megivm recgivingdagly 48)s0Bneged tq\gaid bup maceing oy (Vhwhefeinage
medi um The annutise cénter iof saidvinediuRriceiind1bsdya(8)diesealonl theesame line gsrthehan

t he outer dlanet eceiving body 19. In the case of "
a hub adapter ?@P 8@%9@%%@%‘&5@%@?‘% for Iga ba%:/k with an MO drive
mechani sm tanbuhrfﬁﬁtﬁaer Hixedlyempuntgdotedsaid buba@cawmmb@w €iN)anter gpmovably

according to thegh&t ﬁ?@hﬁgr@éélﬁﬁg'béa?@?)ftéradr’i\ﬁerﬁéétﬁnlﬁh@é}ﬂ er of the hub
of an MO di sc

i Vin renova
connected t & MRUALES e&&ﬁﬁ@%‘f‘?ﬂé%%ﬂi? rﬁ%‘? e“’t"?% bga}'f@b %BJFV'RV%Uyt he
out er di anet er ofetiringasicrage medium(5)eelative taysaid dybIéceiVingbodyffect i on is
br eakabl e under sufficient force, but does not allow novenent under

rotati on and rotational accel|eration associated with the
2. An apparatus for adaptlng a storage medlum (5) for use in a multistandard drive

_mechanism comprising:. ‘

an annular hub receiving body (7), _

an annular medium receiving body (8) connected to said hub receiving body (7) wherein
the center of said medium receiving body (8) lies along the same line as the
center of said hub receiving body (7); |

a hub fastener (9) fixedly mounted to said hub receiving body (7), for removably.
securing said hub receiving body (7) to a drive mechanism;

a medlum fastener connected to said medium receiving body (8) for removably
securing a storage medium (5) relative to said hub receiving body (7);

an annular connecting body (14) connected to said medium receiving body (8) at a
point remote from said hub receiving body (7), wherein the centers of said
connecting body (14) , said medium receiving body, and said hub receiving body
(7) lie along a line; and

an annular medium fastening body (15) ¢onnected to said connecting body (14) at a
point remote from said medium receiving body (8), wherein the centers of said
medium fastening body (15) , said connecting body (8) ; said medium receiving
body (8), and said hub receiving body (7) lie along a line..

3. An apparatus as defined in claim 2, wherein:
said hub receiving body (7) is integral with said medium receiving body;

said connecting body (14) has a diameter substantially equal to the diameter of said
medium receiving body (8);

AR A



driv'e” mechani sm Magnets may be used to formthis connection, as may any'l'.'
connection known to one skilled in the art. The annul ar connecti ng
body 20 has an inner diameter substantially equal to the outer dianeter of
- the annul ar nmedium receiving body 19. The annul ar connecting body 20 has an
outer diameter larger than the |1SO standard established for the inner
di ameter of the clanping region of the st®rage nedium The annul ar
fastening body 21 is fixedly mounted to or int e%gal with the annul ar
connecti ng w%megmbfastsnmhos&é@maﬁﬁe inngrdiametes sHastantiallyRayal dothgrHnesr
faces t hedannu’l %amﬁfvﬁéﬂkgwum@mi%ﬁyg pddy (8and ah dutert diameterhlardier tHanhas
an outer- di anet ch. may,_be. subst ant | . .
8 the outer di gh%pgteréifarp%tgr %ﬁﬁjﬁ?&}ed@‘ﬁﬂﬁ%@Y'ﬁ.§B§§¥ﬁgﬁzo, and an inner -
di amet er whsaithmediunbiasteaingdiody ({5) is iIntegraitwith said cenrecting haedy (dAhat aisunfees um
receiving ring g said connecting body (14) remote from said medium receiving body (8),
wherein said medium fastening body (15) and said hub receiving body (7)
together provide a clamping force on the storage medium (5) placed therebe-
tween concentrically with said medium receiving body (8); and

said medium fastener comprises said medium fastening body (15).
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I n operation, the annular connecting body 20 is renoved fromthe annul ar
medi um recei ving body 19. A storage nediumis then placed concentrically
around the annul.ar nmedi um receiving body 19, and the annul ar connecting
body 20 is connected to the annul ar nedi uméec_ei ving body 19. In this"
position, the center of the. storage nediu nd the centers of the annul ar

bodi eés 18, 191S® . ApAPFER POE ng lﬁaf%r ' ek ' ween the
annul ar fastening body 21 %nﬂiﬁeglaﬁl% ar u%m{r'}g%nei Vi %Waken

normal to t e of the storage nedium is smaller than the thickness of

the storage nedium Therefore, a clanping force between the annul ar )
fast eni ng bédyappaeatusiis provided for adaptingaisiorage raegiums(8)Jop piaybaeck in @ drive

| th - 00 i L 4FR - t ' . ;
Chi ckness of RIS YedBrid for 3 GirBont fpg bF ttagd! fikttaMora bRUFARG.of Wes of
force appl i &tprage medianQoeaspeetaf e appdatus comprisgg & gaetridoget) with angpenable
fasteni ng bedver(D)amd 4 B8oPESEEsE agteblfCAhYtHEY ehttsbdirhnt oNblel fpparatusiTarther

medi um f ast ener . . The annul ar h ecel vi bod 8 has, on th .
Curface oppGOTANiSEsean AIATIALOTSaNEoN I deledt e, gricdtation ohihe baftigae with
medi um a hybspextitothe diiveTiechamisinasAnotiier &Pmofcw@paﬂaparam eomptises a hub
magneti zabl e_ri.ng. ,Th p&SrrensiEns of .the hu a'f%e%%{ 9 Ln_the .can:ﬁ gf a
hub adapt er TSRV gbﬁfg i HE ’FB?'Vmga%fYcﬁ %rd??qg mﬂ%‘b‘ﬂb Sigper. .
are consi st @re einbodinfent bNesdppadatus furthencbmplises & connéctingaibody and el fastening
in the hub @f @an | S i, L Vi :
have, on t hg’“@urf@:gieg’ELBP)?%%h%h@n%%ﬁﬁ%%@ﬁ@%ﬁ%q@’f’?@ﬁae lﬁ%éWsmal
st orage nediclampiagqressisrerartimagneaticiosee.( not shown). The second hub fastener
(not shown) has the sanme structure and function as the hub fastener 9. The.
second hub fastener (not shown) would allow the hub adapter 206 to be
inserted i '}tfhﬁlﬁf ﬂri ve nmechani sm upsi de-down, to allow for
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pl.ayback of storage nedia with information recorded on both sides, w thout
renoving the hub adapter 206 fromthe storage nedi um Referring to
exenplary Figures 12, 13, and 14, there are shown a top view, a bottom
view, and a cross-sectional view of a fourth enbodi nent of the hub adapter.
A hub adapter 306 conprises an annul ar &b receiving body 22, an annul ar
medi um receiving body 23, an annul ar connecti ng body 24, and an annul ar
fasteni ng body 25. The annul ar hub receiving body 22 nay be integral with
t he annul ar nmediumreceiving body 23, or may be fixedly nounted by any
rigid connection known to one skilled in the art. Likew se, the annul ar
connecting body 24 may be integral wt he annul ar fasteni ng body 25, or
may be fixedly nounted by any rigid_e ) known to one-qyskilled in the
art. A surface of .the annul g~ nedi C posite the

9 annul ar hub receiving body 27 ' =AL-G | ted to a surface of the
annul ar




connécting body 24 opposite the annul ar fastening body 25. Each of
the annul ar bodies 22, 23, 24, 25 have substantially the sane inner
dianeter. In the case of a hub adapter 306 to adapt a storage medi um for

pl ayback with an MO drive mechanism this inner dianeter is defined
according to the I SO standard establisheg/vYor the dianmeter of the center
hol e of an MO disc. The outer dianeter of the annul ar nedi umreceiving body
23 is substantially equal to the outer dianeter of the annular connecting
body 24. This outer dianeter is substantially equal to the dianeter of the
center hole of the storage nedium The annular'ﬂmﬁrece|V|ng body 22 and

t he annul ar fastening body 25 each have an o | arger than the
outer dianmeters of the annular nmediumr and t he annul ar

connecting body 24. In the case of a phﬁgﬁstorage
medi um for playback with an MO dri receiving
body 22 has an outer dianeter accgrding to the 4 SO.stal tabl [shed for
the outer dianmeter of the hub of/ap MO dIS | ': g/body 25
has an outer diameter |arger thAn | dii-| or the
i nner dianeter of the clanping/re ity In
operation, the annul ar medi um fecgjl'vi nf bo y 23 and the ¥ onnecting
body 24 may be separated, and [a stlorag : |u aced beflffeen thgm The
~annul ar bodi es 23, 24 @%.Ehe ed@ this pgdifti t he
centers of each of th | ar Hes, 7 25 liefigliong t he sane
line. Additionally, the center\of the % ge nmedium w | ng the
-sane line as the centers of th ] il 25. stated
above, the annul ar nedi um recei \i 4 - ar copghecting body
24 are renovabl e under sufficien i W novghent under
rotation and rotational accel eratNon asso e mechani sm




Magnets may be used to formthis connection, as may any connecti on known to
one skilled in the art. - The di stance between the annul ar fastening
body "25 and the annular hub receiving ring 22, taken normal to the plane of
the storage nedium is snaller than the thickness of the storage nmedi um

i Therefore, a clanping force between the %rpular fasteni ng body 25 and the
~annul ar hub receiving body 22 is provided to clanp the storage nmediumin
~place and to prevent unwanted slippage. The thickness of the annul ar
fastening body 25 is sufficient to withstand this clanping force. Together,
t he annul ar fastening body 25 and the annul ar hub receiving body 22
function as the nmedium fastener. The nedi um fastener can have an annul ar
upper fastening ring fixedly nounted to a surface of the nmedi um fastening
body opposing the hub receiving body, and an annul ar | ower fastening ring
fixedly nounted to a surface of the hub receiving body, whereijgthe | ower
fastening ring opposes the upper fastening ring and




10 is magnetically attracted to the upper fastening ring. According to the
invention there may be an annular hub receiving body nounted to a surface
of thhe cartridge, wherein the hub receiving body nay rotate about a line
normal to the surface, and an annul ar nmedi um receiving body connected to

t he hub receiving body wherein the centet/pf the medi umreceiving body lies
along the sane line as the center of the hub receiving body, a hub fastener
fixedly nounted to the hub receiving body, for renovably securing the hub
receiving body to a drive nmechanism and a nedium fastener connected to the
nmedi um recei ving body, for renpvably securing a storage mediumrelative to
t he hub receiving body. The annul ar hub rece|V|ng bo 22 has, on a
surface opposite the annul ar medi umrec fastener 9.
The hub fastener 9 nmay conprise a ing. The

di rensi ons of the hub fastener Hf. Nadapter 306 to adapt
a CD-ROM for playback in an k. \stent with the | SO

standard established for the naql‘tlzable ring in th hub\of an MO di sc.
The annul ar fasteni ng body £5 on a surface ogposNte fromthe
annul ar connecting body 24,/ a fthe second
hub fastener (not shown) h as t he hub

- fastener 9. The second hulj fastener .|| he hub adapter

- 306 to be inserted into the drive n [ : gl | ow for

- pl ayback of storage nediajwith i i N )i des, wi t hout

ith any of the
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fastener 9 may conprise the entire | ower surface of the annular hub
receiving body 7, 12, 18, 22. In addition, the second hub fastener may
conprise the entire upper surface of the annular fastening body 15, 25 or

t he annul ar connecting body 20. Additionally, any of the enbodi nents of the
hub adapter may be rotatably nounted to8A% interior of the cartridge 1.
Furthernore, in the enbodi nents of the hub adaptef conprising nore than one
integral piece, either of the integral pieces| na ke rotatably nounted to

the interior of the cartridge 1. I A he obvious to oneggkilled
in the art that adjustnments nmay be regdired in the meshanic r optical
features of the drive. These adjusthents would all ow a s\ggle optica
assenbly to determ ne which typgZof nedia is in the drive,\and set
paranmeters such as working posftion of the carriage assenbl y\ expected
track width, expected track pftch, and size of nmedia. This de®erm nation
may be made by trial and errfor i the dr jd or re may be .'smﬁtch on
the cartridge 1 which alerts thgfidriv f ch Qi r es
adapt ati on, such as a CD-ROM digc, i g inserted. \dn the |\jgifer case,

hen be added\to th% ve

O |

an assenbly to recogni ze t/he s
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mechani sm The structure and operation of such a switch and assenbly woul d
be obvious to one skilled in the art. It will be obvious to one
skilled in the art that nodifications to the above description of the
‘invention may be nade wi thout departing fromthe spirit and scope of the
‘invention. The scope of the invention, tG£refore, is indicated by the
‘appended cl ai ns rather than the above description.

12 What is clained is: '
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1. < A rel easabl e disc adaptor for conforming the central
huh gf an information storage disc to a standardized disc drive spindle,
sai d adapt or conpri sing: a hub receiving nenber having a center,

a medi um recei ving nmenber having a center, said nmediumreceiving nenber
bei ng connected to said hub receiving nemher, the centers of said medi um
recei ving nmenber and said hub receiving nenber being collinear; a hub
fastener fixedly nounted to said hub receiving nenber, said hub fastener
for renovably securing said hub rece|V|ng menber to a spin
respective magneto-optical disc drive; - nedlumjpﬁﬁgner
.connected to said nmediumreceiving JA astener for
renovably securing a respective cghtral b i i nformation
storage disc to said hub recei vifililiner i
means for preventing slippage gf te di scl|fp that the d\sc b is thereby
conforned to properly seat on/the/di sc dri.a spi ndl e whi
allowing the disc to be fully di gengaged Flun e adapt or \nent)ers_for

proper seating on an alterngte disc driveZspindl ey said hul 'ﬂ ang
menber, medi um receiving nmegber/ hub fag uhne i unThasfligner form ng
a portable assenbly that may be| enpl oyefl in . a pl L?“i 22

di f f er ent magnet o-optical disc drives.

_ w jhe adapt or
according to claim1l whereif sakd hub fagtener ; r
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1
RELEASABLE DISC ADAPTER FOR CONFORMING CENTRAL HUB OF
INFORMATION STORAGE DISC TO STANDARDIZED DISC DRIVE SPINDLE

This invention relates to information storage systéms, and, in particular, to
adapter mechanisms to allow information to be recovered from a storage medium by a
recording or playback device designed for use with either a different type of storage
medium or a plurality of types of storage media.

Because of the multiplicity of options for data storage media, data often needs
to be transferred from one recording or playback device designed for use with one type
of storage medium to another device designed for use with a different type of storage
medium. In order to avoid data duplication, adapters have been developed to allow use
of different types of storage media within a single device.

' One example of such an adapter is the phonograph adapter, which allows a
single phonograph player to recover information from phonograph records designed to
be played at 33 1/3 revolutions per minute, and from phonograph records designed to
be played at 45 revolutions per minute, as well as other rotational speeds.

Another example is a permanent hub adapter used in testing laboratories for
adapting a Compact Disc - Read Only Memory (CD-ROM) disc for use with a magneto-
optical (MO) spindle. That hub adapter consists of two magnetizable rings and several
screws. The CD-ROM disc is placed between the magnetizable rings, and the rings are
screwed together through the CD-ROM disc. This hub adapter essentially drilled holes
through the CD-ROM disc. Therefore, the adapter was permanently mounted to the
disc, and the disc could thereafter not be played in a CD-ROM player.

A further example is a hub adapter designed for commercial or consumer use.
The hub adapter consists of a plastic housing, a magnetizable ring, and a connector.
The magnetizable ring is mounted within the plastic housing such that the ring may spin
relative to the housing. The connector consists of a plurality of plastic tabs extending
from the housing in the direction away from the ring. Each plastic tab has a foot at the
end remote from the ring. The hub adapter is designed such that two adapters will fit
together with the CD-ROM disc in between. The feet of one adapter snap into a recess
in the other adapter, creating a permanent connection. Again, the adapter is not
removable, and the CD-ROM disc can no longer be played in a CD-ROM player.
Furthermore, this design allows slippage of the CD-ROM disc relative to the adapter
during rotation.

There are several options for storage media for computer or other data. Among
these options are Compact Disc - Read Only Memory (CD-ROM) discs and magneto-
optical (MO) discs. Each of these choices presents certain advantages and disadvan-
tages compared to the other.

-
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4. The adaptor according to claim3 wherein said hub receiving
menber is fixedly nmounted to said medi um recei vng-—rerber———— 5 .

The. adaptor according to claim3 wherein said huli)hr ce|HV|B menber is
integral with said mediumreceiving nenber. Is %ﬁet as Been Replaced 111

adaptor according to claim1 further including: |H MLng menber

havi ng-'a center, said connecting nenber connected recei vi ng
menber at a poi Nt renote from said hub recei vi ng menber ;. and
fasteni ng nenber having a center, said md@di um fastening member connected to

sai d connecting nmenber at a poi nt renote fromsaid nmedi umreceiving nenber,
t he cent er8hat iajdladtrdinisast eni ng menber, sai d connecting nenber, said

medi'um recei vi ng nmenber, and said hub receiving nenber being collinear.

7. he adapt or acCoAGbRashBledist aaépwhﬂsr%hfémnﬂ qnéeegfraﬂg

menber is connected to said medi umreceivVving nber at a sur ace of said
nedi um r echulyiafanrinfeanation storage disel tqmsteétd@rdlzqg disersksive spindlecsaitect i ng

menber has ltn‘f)’i‘l bstantially equal to a diameter of said medi um
recei vi ng aa&b?% sitg:

a nedi um

a hub receiving member having a center;
a medium receiving member having a center, said medium receiving
- member being connected to said hub receiving member, the centers of said
medium receiving member and said hub receiving member being collinear;

a hub fastener fixedly mounted to said hub receiving member, said hub
fastener for removably securing said hub receiving member to a spindie of a
respective magneto-optical disc drive; and

a medium fastener connected to said medium receiving member, said
medium fastener for removably securing a respecti\fe central hub of an optical
information storage disc to said hub receiving member, said medium fastener
including means for preventing slippage of the disc so that the disc hub is thereby
conformed to properly seat on the disc drive spindle while thereafter allowing the
disc to be fully disengaged from the adaptor members for proper seating on an
alternate disc drive spindle, said hub receiving member, medium receiving
member, hub fastener, and medium fastener forming a portable assembly that
may be employed in any one of a plurality of different magneto-optical disc drives.

2. The adaptor according to claim 1 wherein sald hub fastener
includes a magnetizable ring. ' '

3. The adaptor according to claim 1 wherein ggid medium
fastener includes a plurality uf bearings concentric with an outer annular surface

of said medium receiving member, said bearings biased toward the outer annular
surface of said medium receiving member.

- This is the replacement sheet
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menber; said nedium fastening nenber is connected to said connecting nenber
at a surface of said connecting nenber opposite said nediumreceivi ng

medit um r ecei vi ng nmenber; and sai d nmedi um f ast eni ng nenﬂﬁsSHea:HasaBadna

| ar ger .than the di ameter of said connecti ng menber.

The .adaptor according to claim7 wherein gpid mediumfa

i ncl.udes an upper annular fastening ring fixedly nounted to a sur ace
sai d medi um f ast eni ng nmenber opposi ng sai d hub recel vi ng nmenber; and a
| ower -annul ar fastening r f|x d to face d.hubh
recei ving menbér, said Io apgg rﬁ\éﬁﬂ @ﬂamg“&%‘a@lﬁaé @%ﬁ %MBQ
fasteni ngnﬁﬁﬁbrﬂ@@ﬁxéﬂ&ﬂﬁbhﬁt%‘d'tb sHid hﬂé‘dl@tﬁ reBeivitigPmember.

5. The adaptor according to claim 3 wherein said hub receiving
member is integral with said medium receiving member.

6. * The adaptor aécording to claim 1 further including :

a connecting member having a center, said connecting member connected
to said medium receiving member at a point remote from said hub receiving
member ; and

a medium fastening member having a center, said medium fastening
member connected to said connecting member at a point remote from said
medium receiving member, the centers of said medium fastening member, said

connecting member, said medium receiving member, and said hub receiving
member being collinear.

7. The adaptor according to claim 6 wherein said connecting
member is connected fo said medium receiving member at a surface of said
medium receiving member opposite said hub receiving member; said connecting
member has a diameter substantially equal to a diameter of said medium receiving
member; said medium fastening member is connected to said connecting member
at a surface of said connecting member opposite said medium receiving medium
receiving member; and said medium fastening member has-a diameter larger than
the diameter of said connecting member.

8. The adaptor according to claim 7  wherein said medium
fastening member includes an upper annular fastening ring fixedly mounted to a
surface of said medium fastening member opposing said hub receiving member;
and a lower annular fastening ring fixedly mounted to a surface of said hub
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9 : The adaptor according to claim6 wherein said hub

recéi vi ng menber is fixedly mounted to said nediumreceiving nenber; said
connecting nmenber has a dianeter |larger than a di arretrhissm&tl-baEﬁmEﬂn

recei ving nmenber; said mediumfastening body has an i ar ger
than an outer dianeter of said nmedium.receiving nenber

ter
di apeter substantially equal to an outerfgi aneter of sald connecting body;

an(rjrbs’ai d medi um fastening nenber is fixedly nmounted to said connecting’
menber at a syrface of said connecting nenmper opposi.n i Lecei vi ng
member , séﬁ"@“ﬂ@@imﬁﬁ‘gﬁ'ét I?d"‘?fgﬁﬁtgp'&?f‘gggﬁ'gn ?%@g?%&#ﬂgpggfﬁfé?'%gg

provi di ng g GlifiagRelieslratiacidibthaietoage di sc when pl aced t her ebet ween
concentri ca?l y with said nmedi umreceiving nmenber. 10.

- The adaptor according to claim6 wherein said hub receiving nenber is
integral with I d medi um recgj Vi - S al ect ; a

di aneter | argg?ét han a di anetel° Saggﬁ?%émlﬁg\@eggwiﬁgw% e(rg;&dsjial'?lg

medi um f agd@diving MeMissr iBafixedly mulmted itarssie médiumeredeiving anembieey saidanet er

of said nmediumreceiving body and has an outer diapgeter supstantial.ly equal
to an out 6PNAEElRG dnembes has aodidmateh Argsh than Ry ‘ga‘j?‘ﬁ{%ﬁ ﬁﬁﬁ?ﬁ!ﬁJé ingq

Cemneet 2R Thebel o einssse g toct ik pmace g han
~and sai d an outer diameter of said medium receiving member and has an outer diameter
substantially equal to an outer diametef of said connecting body; and said medium
fastening member is fixedly mounted to said connecting member at a surface of
said connecting member opposing said hub receiving member, said medium
fastening member and said hub receiving member providing a clamping force on
the storage disc when placed therebetween concentrically with said medium

receiving member.

10. The adaptor according to claim 6 wherein said hub
receiving member is integral with said medium receiving member; said connecting
body has a diameter larger than a diameter of said medium receiving member;
said medium fastening member has an inner diameter larger than an outer
diameter of said medium receiving body and has an outer diameter substantially
equal to an outer diameter of said connecting body; and said medium fastening
member is integral with said connecting member at a surface of said connecting
member opposing said hub receiving member, said medium fastening and said
hub receiving members providing a clamping force on the storage disc when
placed therebetween concentrically with said medium receiving member.

11. The adaptor according to claim & wherein said hub
receiving member is fixedly mounted to said medium receiving member, said
connecting member has a diameter substantially equal to a diameter of said

3
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hub_néceiving menmber s provi ding a clanﬁing force on the storage di sc_ when
pl aced therebetween concentrically with said nedi'umrecel ving nenber.
11. - The adaptor according to clai m6 wher ehgsSkzeaiHls BeshRepdeced vi n

g
menber ji.s fixedly nmounted to said nmedi umreceiving | nnecti ng
menber has a dianeter substantially equal to a dia
3 . 15 1I's Sheet Has
Been Repl aced -medi um recei vi ng nenber; said nedi um fasteni ng nenber has

an i'nner dianeter suybstantially equal, to_an inner diameter of said nedium
r ecei vi ng TREFNEN regeiving marmlaer; aa&ﬂtefeél.um tastrning mamber har an innes dianeteps

sai d medi ungseatiay 24udPEPSS inner diameter of said medium receiving member and an
outer diameter larger than an outer diameter of said medium receiving member;
and said medium fastening member is fixedly mounted to said connecting member
at a surface of said connecting member remote from said medium receiving
member, said medium fastening and said hub receiving members providing a
clamping force on the disc when placed therebetween concentrically with said
medium receiving.

2. _ The adaptor adcording to claim 6 wherein said hub
receiving member is integral with said medium receiving member; said connecting
member has a diameter substantially equal to a diameter of said medium receiving
member; said medium fastening member has an inner diameter substantially
equal to an inner diameter of said medium receiving member and an outer
diameter larger than an outer diameter of said medium receiving member; said
medium fastening member is integral with said connecting member at a surface
of said connecting member remote from said medium receiving member, said
medium fastening and said hub receiving members providing a clamping force on
the disc when placed therebetween concentrically with said medium receiving
member.

13. : The adaptor according to claim 1 further including a
second hub fastener in fixed relation to said hub receiving member on an opposite
side of the disc relative to said first hub fastener.

14. The adaptor according to claim 6 further including a
second hub fastener in fixed relation to said hub receiving member on an opposite

side of the disc relative to said first hub fastener.
P:\PATPROSE\MMN951048--(US)US\C1\CURRCLS.PA
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and said nedium fastening nmenber is fixedly nmounted to said connecting
menber at a surface of said connecting nmenber renote from said nedium
recei ving menmber, said medium fastening and said hub receiving nenbers
provi ding a clanping force on the disc when pl aced This$hetdlasBenReplaced

concentrically with said nmediumreceivi ng. i ~ The
adapt or-"according to claim6 wherein sall hub recei vi nt egr al
~with said medium receiving menber; said connecting nmember has a di ameter

substantial'ly equal to a dianmeter of said mediumreceiving nmenber; said
medi um fasteni ng menber has an inner dianmeter substantially equal to an

i nner dianeter of said mediumreceiving menber and an outer dianmeter |arger
than an outer disameter of A%hﬁriﬂgéiaﬂﬁémgﬁihtiudmg@ﬁ‘mﬁmmaﬂbnlstm'd'gerﬂisc
fastening nenber is integral with said connecting nepber at a surface of

sai d conndwvingjaeentral hulz pharggablycanformad dp @stardaidized,dise drve spingls.

medi um f ast eni ng . ' i ving menbers providing a clanping force
on-the dis '%3ﬁr'§$§@§§é%&]§%@§\ﬁ§gﬁ concentrically with said nedium

recei ving menbej cartridge having i openable cover th&éreorefin insertion @aoddenpvabot| ai m
1 further including a second hub fastener i |.xed re{qation to said hub

! ) f
~receiving amm;maﬂpraﬁt%mgwé‘%ﬁ'%adﬁ'eﬁﬁ@&& $CAdARIAN e to said first hub
fastener. a door access assembly on said cartridge for providing access to said

information storage disc by information recovery means of a disc drive having a
drive spindle, wherein said releasable disc adaptor includes;

a hub receiving member having a center;,

a medium receiving member having a center, said medium receiving
member being connected to said hub receiving member, the centers of said
medium receiving member and said hub receiving member being collinear;

a hub fastener fixedly mounted to said hub receiving member, said hub
fastener for removably securing said hub receiving member to the drive spindle;
and

a medium fastener connected to said medium receiving member, said
medium fastener for removably securing the central hub of the information storage
disc to said hub receiving member, said medium fastener including means for
preventing slippage of the disc so that the disc hub is thereby conformed to
properly seat on the drive spindle while thereafter allowing the disc to be removed
form said cartridge through said openable cover and fully disengaged from the
adaptor members for proper seating on an alternate disc drive spindle.

AR O This s the replacement sheet
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14. - The adaptor according to claimé6 furtheL—LDQLuQLDQ_é_Effgﬂd
hub fastener in fixed relation to said hub receiving nmenber on an opposite

side of the disc relative to said first hub fastener. [EtiSheet Has Been Replaced
15.- A cartridge assenbly including an infornmat m ,I ! 5C
havi.ng a central hub changeably confornmed to a standardi I o
spindl e, said cartridge assenbly conpri silig: a cartridge having an

openabl e cover thereon for insertion and renoval of

16 . The cartridge assembly according to claim 15" wherein said door
assembly comprises: .
| a first door on a first side of said cartridge for providing access to the disc
by one of a primary information recovery means and a secondary information
recovery means of said disc drive; and
a second door on a second side of said cartridge for providing access to the
disc by the other information recovery means, said first side and said second side
of said cartridge being substantially parallel and disposed with the disc positioned
~ therebetween by said releasable disc adaptor.

17. The cartridge assembly according to claim 16 wherein said cartridge
further includes an orientation sensor for detecting the orientation of said cartridge
with respect to the disc drive.

”!I'IIJ "ll!! IIIJI "ILI " I!II This is the replacement sheet
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an information storage disc having a rel easabl e disc adaptor; a door
access assenbly on said cartridge for providing access to said information
storage disc by information recovery neanggof a disc drive having a drive
spi ndl:e,.. wherein said rel easabl e di sc adaptor includes; a hub

recei ving nenber having a center; ABSEREE®TI um r ecei vi ng nmenber having a

center, "sai d_mediuykeag i PIsECABRETRR! RORCEORAORIENG OcBRRAf UBug Soel Vi ng
menber, the centers of salg§ppghgRMALESN VERERABEDPSEs@Ngposal d hub recei ving

menber- bei ng collinear; granph ERYtehRIvEe@pinpent ed to said hub
recei ving nmenber, said hub fastener for renovably secu

s Y. Hh‘;hg fsai.df hub
recei vi ng menmber t oAtrgleasrble diss daefosfor gppforming thecentral iy placinfggpation

connect ed &G 38idkd Bl YEhtSfRied MaghBBpticalsdiscldmRdspintibastendisc dddptor
removably seclring the central hub of the infor matlog stor%ﬂe disc.tg said

hub recei vnglydese  reseivingBEMBST NAYNe ferentefcFANReRGI R M Meplm FeEehing i ng

slippage Oheflb@r Ha¥mgSP chhtat. tihe éhritersibflthé inddigmeteyeivingf aridheb receivimper | y
seat on the drive spindle while t

For m aai d EMBeIRIE cplineaTg NeAdaPKE Uidkes AdBbarsn arafeRip R ST o
- the adapt ofecBRINgFhémber. THORA faRkr RUIFedid rehiovabigisecdiesthe tiub veceivingd! e.
member to a disc drive spindle. The adaptor also includes a medium fastener
connected fo the medium receiving member. The medium fastener is used to
removably secure the central hub of an information storage disc to the hub receiving
member and prevent slippage therebetween so that the disc hub is thereby conformed

to properly seat on the disc drive spindle while thereafter allowing the disc to be fully
disengaged from the adaptor members for proper seating on an alternate disc drive
spindle. The hub receiving member, medium receiving member, hub fastener, and
medium fastener form a portable assembly that may be employed in any one of a
pluralify of magneto-optical disc drives.

Figure 11
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' [ Description : d it 5
17 16. The cartri dY8¢HésEnbly acc )ruzhmgmg(g) clgi pag: Vit@gg 2§al d

door assenbly conpri ses: a first doof PMD@wi %t
cartridge for providing access to the disc aym’q{}gtrag

recovery nmeans and a secondary infornation fecovery rrea é?d’aﬁ?
drive; and a second door on a sécond 3 Qd.cartri

provi di ng acCcREsEASARIE BESC ADABIER GidieCOrg RN e ' él “saj/d
first soFerNFORMATION SSTORAGE dSTSE: mls!maﬂmnm hfnsm DRV mimajﬂw

paral kel and-di sposadDMIMPRONEDICARTRIDGE INCHUDIRGESAtBEEN by said. :
rel easabl e di.sc adapt or. ’ 17. The cartridge .assenbly according to
claim 16 wherein said cartridge further includes an orientation sensor for

detecting t 0 |en .ation of said cartridge with respecgt.to the, disc drive.
g hﬁns Iinven ion repat to ?nformé’jhron stoic‘,age systems, n& in partlrtlzular to

adapter mechanisms to allow information to be recovered from a storage medium by a
recording or playback device designed for use with either a different type of storage
medium or a plurality of types of storage media.

Because of the multiplicity of options for data storage media, data often needs
to be transferred from one recording or playback device designed for use with one type
of storage medium to another device designed for use with a different type of storage
medium. In order to avoid data duplication, adapters have been developed to allow use
of different types of storage media within a single device.

One example of such an adapter is the phonograph adapter, which allows a
single phonograph player to recover information from phonograph records designed to
be played at 33 1/3 revolutions per minute, and from phonograph records designed to
be played at 45 revolutions per minute, as well as other rotational speeds.

Another example is a permanent hub adapter used in testing laboratories for
adapting a Compact Disc - Read Only Memory (CD-ROM) disc for use with a magneto-
optical (MO) spindle. That hub adapter consists of two magnetizable rings and several
screws. The CD-ROM disc is placed between the magnetizable rings, and the rings are
screwed together through the CD-ROM disc. This hub adapter essentially drilled holes
through the CD-ROM disc. Therefore, the adapter was permanently mounted to the
disc, and the disc could thereafter not be played in a CD-ROM player.

A further example is a hub adapter designed for commercial or consumer use.
The hub adapter consists of a plastic housing, a magnetizable ring, and a connector.
Fhe magnetizable ring is mounted within the plastic housing such that the ring may spin
relative to the housing. The connector consists of a plurality of plastic tabs extending
from the housing in the direction éway from the ring. Each plastic tab has a foot at the
end remote from the ring. The hub adapter is designed such that two adapters will fit
together with the CD-ROM disc in between. The feet of one adapter snap into a recess
in the other adapter, creating a permanent connection. Again, the adapter is not
removable, and the CD-ROM disc can no longer be played in a CD-ROM player.
Furthermore, this design allows slippage of the CD-ROM disc relative to the adapter
during rotation. '

There are several options for storage media for computer or other data. Among
these options are Compact Disc - Read Only Memory (CD-ROM) discs and magneto-
optical (MO) discs. Each of these choices presents certain advantages and disadvan-
tages compared to the other.
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23
ABSTRACT |
RELEASABLE DISC ADAPTER FOR CONFORMING CENTRAL HUE OF
INFORMATION STORAGE DISC TO STANDARDIZED DISC DRIVE SPINDLE
AND IMPROVED CARTRIDGE INCLUDING SAME

A releasable disc adaptor for conforming the central hub of an information

storage disc to a standardized magneto-optical disc drive spindle, The disc adaptor
includes a hub receiving member having a center connected to a medium receiving
member having a center. The centers of the medium receiving and hub receiving
members are collinear. The adaptor includes a hub fastener fixedly mounted to the
hub receiving member. The hub fastener is utilized to removably secure the hub
receiving member to a disc drive spindle. The adaptor also includes a medium
fastener connected to the medium receiving member. The medium fastener is used
to removably' secure the central hub of an information storage disc to the hub
receiving member and prevent slippage therebetween so that the disc hub is
‘thereby conformed to properly seat on the disc drive spindle while thereafter
allowing the disc to be fully disengaged from the adaptor members for proper
seating on an altemate disc drive spindle. The hub receiving member, medium
receiving member, hub fastener, and medium fastener form a portable assembly
that may be employed in any one of a plurality of magneto-optical disc drives.

Figure 11
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