
WO 2004/040574 PCT/US2003/033834  DIGITAL DATA STORAGE
ASSEMBLY DESCRIPTION OF THE INVENTION The present
invention relates to a digital data storage assembly
that  includes a thin film data storage carrier having
an aperture, a rigid support  5 having an aperture,
and a locking device positioned at least partially
around the aperture of the rigid support. The aperture
of the storage  carrier has a circular portion and at
least one recessed portion extending  outward from the
circular portion. The locking device includes at least
one  shelf that extends out over the upper surface of
the rigid support, and the 10 two together define a
tapered slot having an open end and a closed end.  The
thin film data storage carrier has at least one tab
formed by the  intersection of one edge of the
circular portion and one edge of the recess  portion.
The storage carrier is preferably optically readable,
e.g., a thin  film compact disc. The thin film data
storage carrier is reversibly fixed to 15 the rigid
support by means of the tab being reversibly received
and fixed  within the tapered slot (e.g., by means of
rotating the thin film data storage  carrier around
the locking device). Data storage carriers include
those that are optically readable, such  as compact
discs, rewritable compact discs, video discs and DVD
discs.  20 Optically readable data storage carriers,
such as compact discs, are typically rigid and are
fabricated by processes that include a thermoplastic
injection molding step. The injection molding step
typically limits the  number of units that can be
prepared in a given amount of time. In  addition,
rigid optically readable data storage carriers, such
as rigid 25 compact discs, have space and storage
configuration requirements that  can limit marketing
and transport thereof. For example, rigid compact
discs must be physically stored and transported in
such a way as to  minimize bending, which can result
in cracking or catastrophic breakage of  the discs. 30
More recently, thin film data storage carriers have
been developed,  



such as thin film flexible compact discs, that combine
the advantages of WO 2004/040574 PCT/US2003/033834  2
rigid compact discs (e.g., high data storage capacity)
with improved  physical storage and transport
capabilities. The production rates of thin  film
flexible data storage carriers are generally greater
than those of rigid  data storage carriers. Typically,
thin film flexible data storage carriers can 5 be
prepared in the absence of a limiting injection
molding step, e.g., by  means of cutting data-embossed
thin film flexible discs out of a sheet of
thermoplastic material. Thin film flexible data
storage carriers typically must be further  supported,
for example by means of a rigid adapter or lens, if
used in an  10 optical digital accessing apparatus
originally adapted for use with rigid carriers, such
as rigid compact discs. Rigid adapters developed thus
far,  typically are complicated to use and/or do not
adequately reversibly fix the  thin film data carrier
in place. Reversibly fixing the thin film data carrier
to  the rigid adapter allows for ease of switching
thin film data carriers, and 15 adequately holding the
thin film data carrier in place during its use within
an optical digital accessing apparatus, e.g., a
compact disc player. It is desirable to further
develop thin film data storage assemblies  that
provide ease of use. In addition, it would be
desirable that such newly  developed thin film data
storage assemblies include a rigid adapter to 20 which
the thin film data carrier, e.g., a thin film flexible
compact disc, can  be reversibly fixed. United States
Patent Numbers 5,579,296 and 5,869,163 disclose a
thin film data storage medium that includes a thin
film data carrier, and a  reusable adapter that
temporally receives and supports the thin film data 25
carrier. The adapter may include a rotational locking
mechanism having a  slot with an end for receiving a
tab of the thin film data carrier. In accordance with
the present invention, there is provided a digital
data storage assembly comprising: 



(a) a thin film data storage carrier, having
substantially opposed  30 first and second surfaces,
i.e., substantially parallel first and  second
surfaces, having a cruciform aperture defined in part
WO 2004/040574 PCT/US2003/033834  3 by a pair of
substantially opposed arcuate sides and a pair of
substantially opposed substantially straight sides,
and having  at least one tab extending partially into
said aperture; (b) a rigid support having
substantially opposed first and second  5 surfaces,
i.e., substantially parallel first and second
surfaces,  and having an aperture; and (c) a locking
device positioned at least partially around said
aperture of said rigid support, said locking device
comprising  at least one shelf extending out over a
portion of the first 10 surface of said rigid support,
said shelf having an upper  surface and a lower
surface, a portion of the first surface of  said rigid
support residing under said shelf, the lower surface
of said shelf and said portion of said first surface
of said rigid  support residing under said shelf
together defining a tapered 15 slot dimensioned to
reversibly receive and reversibly fix the  tab of said
thin film data storage carrier, said tapered slot
having an open end and a closed end, wherein the
second surface of said thin film data storage carrier
abuts at  least a portion of the first surface of said
rigid support, the cruciform 20 aperture of said thin
film data storage carrier (a), and the aperture of
said  rigid support (b) are substantially aligned, and
said thin film data storage  carrier is reversibly
fixed to said rigid support by means of the tab of
said  thin film data storage carrier being reversibly
received within said tapered  slot. 25 In further
accordance with the present invention, there is
provided a  thin film data storage carrier support
comprising: 



(i) a rigid support having substantially opposed first
and second  surfaces, and having an aperture; and (ii)
a locking device positioned at least partially around
said 30 aperture of said rigid support, said locking
device comprising  at least one shelf extending out
over a portion of the first WO 2004/040574
PCT/US2003/033834  4 surface of said rigid support,
said shelf having an upper  surface and a lower
surface, a portion of the first surface of  said rigid
support residing under said shelf, the lower surface
of said shelf and said portion of said first surface
of said rigid 5 support residing under said shelf
together defining a tapered  slot, said tapered slot
having an open end and a closed end,  wherein said
tapered slot is dimensioned to reversibly receive and
reversibly fix a tab of a thin film data storage
carrier as described above,  and thereby allow the
thin film data storage carrier to be reversibly fixed
to 10 the rigid support of the thin film data storage
carrier support. In accordance with the present
invention, there is also provided a  thin film data
storage carrier having a cruciform aperture therein.
In yet another aspect of the present invention, there
is provided a  digital data storage assembly
comprising: 15 (a) a rigid support having a central
opening therein; (b) a locking device affixed to the
support at a periphery of  the central opening; and
(c) a flexible disc having a central aperture therein
adapted  to be assembled flatwise on the support with
the central 20 aperture in the disc aligned with the
central opening in the  support and with the central
aperture in the disc extending  into the locking
device on the support ; (d) said central aperture in
the disc having a circular portion  defined at least
in part by opposing arcuate edges, and at 



25 least one recess portion extending outward from
said circular  portion and defined by at least one
recess edge; (e) said disc and support being
relatively rotatable in one  direction to bring said
recess edge into locking engagement  with said locking
device thereby to secure the disc to the 30 support,
and being relatively rotatable in an opposite
direction for removal of the disc from the support. WO
2004/040574 PCT/US2003/033834  5 The features that
characterize the present invention are pointed out
with particularity in the claims, which are annexed to
and form a part of this  disclosure. These and other
features of the invention, its operating advantages
and the specific objects obtained by its use will be
more fully  5 understood from the following detailed
description and accompanying  drawings. Unless
otherwise indicated, all numbers or expressions, such
as  those expressing structural dimensions, process
conditions, etc. used in  the specification and claims
are understood as modified in all instances by  10 the
term "about." BRIEF DESCRIPTION OF THE DRAWINGS Figure
1 is a representative exploded view of a digital data
storage  assembly according to the present invention;
15 Figure 2 is a representative section of the shelf
of the locking device  of Figure 1, along line 2-2;
Figure 3 is a representative top-down view of a
locking device  according to the present invention;
Figure 4, is a representative perspective view of a
locking device  20 according to the present invention;
Figure 5 is a representative top-down view of a rigid
support  including a locking device according to the
present invention; Figure 6 is a representative
perspective view of a rigid support;  



Figure 7 is a representative top-down view of the thin
film data  25 storage carrier of Figure 1; Figure 8 is
a representative section of a locking device similar
to  that of Figure 2, but wherein the lower surface of
the shelf is angled down  towards that portion of the
horizontal first surface of the rigid support
residing thereunder; 30 Figure 9 is a representative
section of a locking device similar to  that of Figure
2, but wherein each of the lower surface of the shelf
and that WO 2004/040574 PCT/US2003/033834  6 portion
of the first surface of the rigid support residing
thereunder are  angled down and up respectively
towards each other; and Figure 10 is a representative
section of the locking device depicted  in Figure 9,
with angles of the lower surface of the shelf, the
surface 5 residing thereunder and the ramped side
being further illustrated. In Figures 1 through 10,
like reference numerals and characters  designate the
same components and structural features. DETAILED
DESCRIPTION OF THE INVENTION 10 Referring now to
Figure 1 of the drawing figures, there is shown an
exploded perspective view of a digital data storage
assembly 2 according  to the present invention.
Assembly 2 includes a thin film data storage  carrier
11 (broadly, "flexible disc"). Carrier 11 has
substantially opposed  first 14 and second 17 surfaces
and a central aperture 20. In one 15 embodiment,
aperture 20 is generally cruciform in shape. With
reference  to Figures 1 and 7, aperture 20 includes a
circular portion defined in part  by a pair of
substantially opposed arcuate sides (or terminal
arcuate sides  or edges) 97 and 97', and a pair of
substantially opposed recess portions  201 and 201'
extending outward from the circular portion. In the
illustrated 20 embodiment, each recess portion 201,
201' is defined by a first side edge  203, 203' and a
second side edge 205, 205' extending outward from
respective arcuate edges 97 and 97'. Each recess is
also defined by a  



third edge 94, 94' extending between corresponding
first and second  edges 203, 205 and 203', 205' and
spaced radially outward from the 25 circular portion.
In one embodiment, the first, second and third edges
203,  203', 205, 205', 94 and 94' are substantially
straight edges, and the first  and second edges of
each recess portion 203, 205 and 203', 205' are
substantially parallel. Accordingly, the first, second
and third edges of  each recess portion 201, 201' form
a generally rectangular shape. The 30 recess portions
201, 201' may have alternative shapes without
departing  from the scope of this invention. Second
surface 17 is not directly visible WO 2004/040574
PCT/US2003/033834  7 in Figure 1. First 14 and second
17 surfaces can also be described as  being
substantially parallel surfaces. Aperture 20 may be
located  anywhere in data carrier 11. However,
aperture 20 is preferably located or  positioned in a
central region of data carrier 11, e.g., in the area
of the 5 center of gravity of data carrier 11. More
preferably, the center of gravity  of data carrier 11
is located in the center of aperture 20. Data carrier
11 also includes at least one tab 23, 26 formed by the
intersection of one edge of the aperture 20 and one
edge of the at least  one recess portion 201, 201'. As
used herein and in the claims, by 10 "extends
partially into aperture 20" is meant that tabs 23 and
26 do not,  either separately or together, extend all
the way across aperture 20. Tabs  23 and 26 may be
continuous with the material of data carrier 11, or
alternatively may be separately adhered thereto, e.g.,
by means of  adhesives, as is known to the skilled
artisan. Preferably, tabs 23 and 26 15 are continuous
with the material of data carrier 11. Tabs 23 and 26
have a  substantially triangular shape. Tabs 23 and 26
may alternatively have  shapes selected from, for
example, arcuate, square, rectangular,  polygonal
(e.g., pentagonal and higher), and irregular shapes.
Data storage assembly 2 also includes a rigid support
29 having  20 substantially opposed first 32 and
second 35 surfaces, and a central  



opening or aperture 38. In Figure 1, second surface 35
is not directly  visible. First 32 and second 35
surfaces can also be described as being  substantially
parallel surfaces. Rigid support 29 also includes a
locking  device 41 that is positioned at least
partially around aperture 38. A 25 representative
top-down view of rigid support 29 is shown in Figure
5.  Locking device 41 includes at least one shelf (44,
47). With  reference to Figure 2, shelf 44 has an
upper surface 45 and a lower  surface 50. A portion 53
of first surface 32 of rigid support 29 resides  under
shelf 44. Lower surface 50 of shelf 44 and that
portion 53 of first 30 surface 32 that resides under
shelf 44 together define a circumferentially
extending tapered slot 62. Tapered slot 62 has an open
end 59 and a WO 2004/040574 PCT/US2003/033834  8
closed end 56. As shown in Fig. 2., the slot is
tapered to decrease in  height from the open end 59 of
the slot 59 toward the closed end 56 of the  slot
(i.e., in a circumferential direction). The slot is
preferably of uniform  height in a radial direction.
In other words, a cross section of the lower 5 surface
50 of the shelf 44 and the first surface 32 of the
rigid support 29  taken radially would show the
surfaces 32, 50 generally parallel (not  shown).
Aperture 38 may be located anywhere in rigid support
29.  However, aperture 38 is preferably located or
positioned in a central region  of rigid support 29,
e.g., in the area of the center of gravity of rigid
support 10 29. More preferably, the center of gravity
of rigid support 29 is located in  the center of
aperture 38. The aperture of the rigid support may be
of any  suitable configuration, examples of which
include, but are not limited to  substantially
circular, elliptical, triangular, square, rectangular,
hexagonal,  and irregular. In a preferred embodiment
of the present invention, the 15 aperture of the rigid
support is substantially circular. When data storage
assembly 2 is assembled, second surface 17 of  data
storage carrier 11 abuts at least a portion of first
surface 32 of rigid  support 29. Aperture 20 of data
carrier 11 and aperture 38 of rigid  



support 29 are substantially aligned such that the
arcuate edges 97, 97' lie 20 adjacent the outer
periphery of locking device 41.Thin film data storage
carrier 11 is reversibly fixed to rigid support 29 by
means of tabs 23 and 26  being reversibly received
within the tapered slots (62 and 62' of Figure 3)  of
shelves 44 and 47. For example, tab 23 is reversibly
rotated into  tapered slot 62. In particular, second
surface 17 of data storage carrier 11 25 is placed in
abutment or flatwise with first surface 32 of rigid
support 29,  such that apertures 20 and 38 are
substantially aligned. Data storage  carrier 11 is
then rotated counter clockwise around locking device
41 such  that the tabs, e.g., tab 44, enter an open
end of one of the slots of shelves  44 and 47, e.g.,
opening 59 of tapered slot 62 under shelf 44. 30
Alternatively, the rotation direction may be clockwise
depending on the  location of openings 59 and 59' of
slots 62 and 62', see Figure 3. As the WO 2004/040574
PCT/US2003/033834  9 tab is moved further into tapered
slot 62, at least a portion of the tab  becomes wedged
therein. Depending on the dimension of the tapered
slot, e.g., slot 62, and the thickness of data storage
carrier 11, the tab may  also abut against closed end
56 of tapered slot 62. Closed end 56 of 5 tapered slot
62 may be flat, as is the case in Figure 2, or may be
a point,  not shown (e.g., the tapered slot forming a
triangle in cross section). In an embodiment of the
present invention, aperture 38 of rigid  support 29 is
substantially circular, the shelf, e.g., shelf 44, is
an annular  shelf, and the tapered slot, e.g., slot
62, is an annular tapered slot. With 10 reference
Figure 3, a representative top-down view of locking
device 41 is  shown, in which annular tapered slots 62
and 62' of annular shelves 44  and 47 are shown by
means of dashed lines. With reference to Figure 4, a
representative perspective view of locking device 41
is shown alone,  without rigid support 29 thereunder.
In Figure 4, annular tapered slot 62, 15 opening 59,
closed end 56 are viewable. In addition, in Figure 4,
locking  device 41 has an aperture 39. In the
illustrated embodiment, the locking  



device has a thickness of about 1.0 mm. However, the
thickness of the  locking device may vary without
departing from the scope of this invention. In an
embodiment of the present invention, and with
reference to  20 Figure 2, tapered slot 62 is defined
by lower surface 50 of shelf 44 being  substantially
planar, and portion 53 (of first surface 32 of rigid
support 29  residing under shelf 44) being angled (or
ramped) up towards lower surface 50 of shelf 44. In a
further embodiment of the present invention, and with
reference  25 to Figure 8, tapered slot 124 is defined
by the lower surface 130 of shelf  44 being angled (or
ramped) down towards portion 127 of first surface 32
of rigid support 29 residing under shelf 44. Portion
127 residing under  shelf 44 is substantially planar.
In another embodiment of the present invention, and
with reference  30 to Figure 9, tapered slot 133 is
defined by lower surface 136 of shelf 44  being angled
(or ramped) down towards portion 139 of first surface
32 of WO 2004/040574 PCT/US2003/033834  10 rigid
support 29 residing under shelf 44, and portion 139 of
first surface 32  of rigid support 29 residing under
shelf 44 is angled up towards lower  surface 136 of
shelf 44. With regard to the lower surface of the
shelf of the locking device,  5 the term "angled down"
means the angle of departure of the lower surface
from the horizontal. With reference to Figure 10,
lower surface 136 has an  angle 142 of departure from
the horizontal 151. If the lower surface of the  shelf
is angled down towards the portion of the first
surface of the rigid  support residing thereunder, the
angle of departure from the horizontal is 10 typically
greater than 0 and less than 90, e.g., from 0.5 to 20
and  preferably from 1' and 100. With regard to the
portion of the first surface of the rigid support
residing under the shelf of the locking device, the
term "angled-up" means  the angle of departure of the
surface portion from the horizontal. With 



15 reference to Figure 10, surface portion 139 has an
angle 145 of departure  from the horizontal 148. If
the portion of the first surface of the rigid  support
residing under the shelf of the locking device is
angled up toward  the lower surface of the shelf, the
angle of departure from the horizontal is  typically
greater than 0 and less than 90, e.g., from 0.5 to 20
and 20 preferably from 10 and 100. With reference to
Figure 2, open end 59 of tapered slot 62 typically
has a height of from 0.15 mm to 0.3 mm, preferably
from 0.2 mm to 0.25  mm, and more preferably from 0.18
mm to 0.23 mm. Closed end 56 may  have a height of
from zero to 0.3 mm, preferably from 0.25 mm to 0.3
mm, 25 and more preferably from 0.2 mm to 0.25 mm. In
Figures 2, 8, 9 and 10,  closed end 56 is depicted as
being flat. Closed end 56 may have any  suitable
configuration, for example, it may be arcuate. Tapered
slots, 62, 124 and 133 of Figures 2, 8, 9 and 10 may
be  formed by mechanical means, e.g., by means of
machining of one or both  30 surfaces (e.g., surfaces
50 and/or 53). When the locking device and/or the
rigid support are fabricated from thermoplastic
material, the surfaces that WO 2004/040574
PCT/US2003/033834  11 define the tapered slot are
preferably configured (or angled) during the  molding
process. Locking device 41 may be fabricated from
materials including, but  not limited to, glass,
plastic and metal. Locking device 41 may have a 5
unitary (or substantially continuous) structure, or it
may fabricated from a  plurality of (e.g., at least 2)
separate components. Preferably, locking  device 41
has a unitary (or substantially continuous) structure.
Typically,  locking device 41 is fabricated from
thermoplastic or thermoset plastic  materials.
Preferably, locking device 41 is fabricated from a
thermoplastic 10 material selected from thermoplastic
polyurethane, thermoplastic polyurea,  thermoplastic
polyimide, thermoplastic polyamide, thermoplastic
polyamideimide, thermoplastic polyester, thermoplastic
polycarbonate,  



thermoplastic polysulfone, thermoplastic polyketone,
thermoplastic  polypropylene, thermoplastic
acrylonitrile-butadiene-styrene and 15 thermoplastic
compositions containing one or more thereof. In an
embodiment of the present invention, the thermoplastic
material of locking device 41 is reinforced with a
material selected from  glass fibers, carbon fibers,
metal fibers, polyamide fibers and mixtures  thereof.
Reinforcing materials, such as glass fibers, are
typically treated 20 with a sizing to enhance their
incorporation and compatibility with the
thermoplastic material. If used, the reinforcement
material, e.g., glass  fibers, is typically present in
the thermoplastic materials of locking device  41 in a
reinforcing amount, e.g., in an amount of from 5
percent by weight  to 60 percent by weight, based on
the total weight of locking device 41. 25 With
reference to Figure 2, shelf 44 of locking device 41
has a  closed side that may optionally include a ramp
65 that is substantially  opposite from open end 59 of
tapered slot 62. Ramp 65 is angled down  from upper
surface 45 of shelf 44 to first surface 32 of rigid
support 29.  Ramp 65 facilitates the removal of thin
film data storage carrier 11 from 30 locking device 41
and rigid support 29. For purposes of illustration, as
data storage carrier 11 is rotated, e.g., clockwise,
and tabs 23 and 26 are WO 2004/040574
PCT/US2003/033834  12 turned out of slots 62 and 62',
a portion of data storage carrier 11 defining
aperture 20 slides up ramp 65 onto upper surface 45 of
shelf 44, which  serves to concurrently lift or raise
at least a portion of second surface 17 of  data
storage carrier 11 up off of first surface 32 of rigid
support 29. 5 With reference to ramp 65, the term
"angled down" refers to the  angle of departure of the
ramp from the horizontal, e.g., relative to the  upper
surface of the shelf. With reference to Figure 10,
ramp 65 has an  angle 154 of departure from the
horizontal 157. The angle of departure  154 from the
horizontal 157 of ramp 65 is typically greater than 0
and less 10 than 90, e.g., from 20 to 600 and
preferably from 30 to 45. 



Rigid support 29 is preferably fabricated from a
material that is  transparent to a laser beam, e.g.,
the laser beam of a digital accessing  apparatus.
Digital accessing appartae include, but are not
limited to  compact disc players, rewritable compact
disc players, video disc players 15 and DVD players.
Such laser beam transparent materials include, for
example, thermoplastic polymer, inorganic glass, and
combinations  thereof. Preferably, rigid support 29 is
fabricated from a thermoplastic  polymer selected
from: polycarbonate; polyethylene-terephthalate;
polystyrene; polyurethane elastomers; graft copolymers
prepared from 20 monomers comprising styrene and a
diene rubber; cyclic polyolefins;  acrylic polymers;
and combinations thereof. Rigid support 29 may
optionally be both fabricated from a  thermoplastic
material and dimensioned to act as a lens that serves
to  focus a laser beam, e.g., the laser beam of a
digital accessing apparatus, 25 onto second surface 17
of data storage carrier 11, in accordance with art-
recognized methods. Rigid support 29 typically has a
thickness of from  1.04 mm to 1.09 mm, e.g., a
thickness of 1.06 mm. Alternatively, the rigid
support may have a thickness of about 0.92 mm to about
0.98 mm, e.g. a  thickness of about 0.95 mm. Other
thicknesses may be used without 30 departing from the
scope of this invention. Rigid support 29 may also
have any suitable configuration, e.g., circular,
elliptical, square, rectangular WO 2004/040574
PCT/US2003/033834  13 or polygonal (e.g., pentagonal
and higher). Preferably, rigid support 29  has a
substantially circular configuration, e.g., having a
diameter of 12 cm.  With reference to Figure 6, rigid
support 68 has a recessed area 83. Recessed area 83 is
defined in part by at least a portion of first surface
82  5 of rigid support 68. Recessed area 83 is further
defined by side wall 85.  Recessed area 83 is sized
(or dimensioned) to reversibly receive thin film  data
storage carrier 11. Aperture 38 of rigid support 68,
and locking device 41 associated therewith, are both
located within recessed area 83.  



Such a recessed configuration serves to minimize the
occurrence of air  10 being driven between second
surface 17 of data storage carrier 11 and first
surface 82 of rigid support 68 during spinning of the
assembly by the  spindle drive of a disc drive system.
Air being driven between these  surfaces can result in
lifting (or flapping) of data storage carrier 11 up
off of  the rigid support, resulting in, for example,
interruption of optical digital 15 reading of the data
storage carrier. When both fabricated from
thermoplastic material, rigid support 29  and locking
device 41 may be formed together as a single
continuous  article by means of art-recognized
injection molding processes, e.g., single  injection
or multi-injection molding processes. Typically, rigid
support 29 20 and locking device 41 are formed
separately, e.g., each being formed by  means of
injection molding, and then fixed to one another in a
subsequent  step. Fixing of locking device 41 to rigid
support 29 may be achieved by  art-recognized methods
which include, but are not limited to, the use of
adhesives and high frequency thermoplastic welding
techniques. 25 Thin film data storage carrier 11 is
preferably a thin film flexible data  storage carrier.
As used herein and in the claims, the terms "flexible"
(with  regard to the thin film data storage carrier)
and "rigid" (with regard to the  rigid support) are
relative to each other. That is, the rigid support is
more  rigid than the flexible thin film data storage
carrier, and correspondingly, 30 the flexible thin
film data storage carrier is more flexible than the
rigid  support. The rigid support typically has a
rigidity similar to that of a rigid WO 2004/040574
PCT/US2003/033834  14 compact disk fabricated from
thermoplastic polycarbonate and typically  having a
thickness of either 0.95 mm or 1.2 mm. Generally, a
sheet of  thermoplastic polycarbonate having a
thickness of less than or equal to 0.6  mm, e.g., 0.2
mm, is considered to be flexible, and a sheet of 5
thermoplastic polycarbonate having a thickness of
greater than 0.6 mm,  e.g., 1.2 mm, is considered to
be rigid. 



The thin film data storage carrier 11 may be selected
from, for  example, thin film compact discs, thin film
rewritable compact discs, thin  film video discs and
thin film DVD discs. Thin film data storage carrier 11
10 includes at least one layer of a thermoplastic
material selected independently from polycarbonate,
polyethylene-terephthalate;  polystyrene; graft
copolymers prepared from monomers comprising  styrene
and a diene rubber; cyclic polyolefins; acrylic
polymers; and  combinations thereof. Preferably, thin
film data storage carrier 11 has a 15 single
thermoplastic layer of thermoplastic polycarbonate.
Thin film data storage carrier 11 may be fabricated by
means of art- recognized methods. In the case of a
thin film compact disc, typically a  single layer
thermoplastic sheet, e.g., a sheet of thermoplastic
polycarbonate, is drawn continuously off of a roll
thereof, and is then 20 brought into contact with a
cylindrical microembossing roll. The  microembossing
roll is generally fabricated from metal, and has
microembossing features etched into its surface.
Digital data is  microembossed onto the thermoplastic
sheet upon contact with the  microembossing roll. The
thermoplastic sheet may be metalized (e.g., 25 with
aluminum and by means of art-recognized vacuum
sputtering  techniques) either before or after the
microembossing step (preferably  after). A protective
coating, e.g., a hard-coat, is then typically applied
to  the microembossed surface of the thermoplastic
sheet. Printing of the  plastic sheet may optionally
be performed next, followed by additional 30 optional
coating steps. In the next step, the thin film data
storage carrier  11 is removed from the plastic sheet
by means of a die cut removal WO 2004/040574
PCT/US2003/033834  15 operation, and then optionally
packaged for distribution. Die cut formation  of
aperture 20 and tabs 23 and 26 may be performed prior
to, concurrent  with or subsequent to the die cut
removal operation. Thin film data storage carrier 11
may have a configuration selected  



5 from, for example, circular, elliptical,
rectangular, square and polygonal  (e.g., pentagonal
and higher). Preferably, thin film data storage
carrier 11  is substantially circular, e.g., having a
diameter of 12 cm. The thickness of  thin film data
storage carrier 11 can vary widely. Typically, thin
film data  storage carrier 11 has a thickness of from
0.1 mm to 0.3 mm, preferably 10 from 0.15 mm to 0.25
mm, and more preferably from 0.18 mm to 0.2 mm.  In an
embodiment of the present invention, when the digital
data  assembly is assembled, the substantially aligned
apertures (20 and 38) of  thin film data storage
carrier 11 and rigid support 29 are each sized to
reversibly receive a spindle drive of a disc drive
system (not shown) 15 selected from, for example,
compact disc players, rewritable compact disc
players, video disc players and DVD disc players. In a
particularly preferred embodiment of the present
invention, and  with further reference to Figures 1
and 3, aperture 38 of rigid support 29 is
substantially circular, and aperture 20 of thin film
data storage carrier 11 is 20 sized to fit around both
of aperture 38 and locking device 41. Thin film  data
storage carrier 11 has two tabs 23 and 26each formed
by the  intersection of one edge of the aperture 20
and one edge of a respective  recess portion 201,
201'. Tabs 23 and 26 are positioned substantially 180
one from the other. Locking device 41 has two tapered
annular slots (62 25 and 62') positioned substantially
180 one from the other. The open ends  59 and 59' of
tapered annular slots 62 and 62' are offset one from
the  other such that tabs 23 and 26 are each
reversibly received and reversibly  fixed into annular
tapered slots 62 and 62' by means of rotating (e.g.,
manually) thin film data storage carrier 11 around
locking device 41. 30 With reference to Figure 3,
tapered annular slots 62 and 62' are  positioned
relative to each other, such that tabs 23 and 26 are
reversibly WO 2004/040574 PCT/US2003/033834  16 and
fixedly received within the slots by means of a
counter clockwise  rotation of data storage carrier 11
around locking device 41. Such a  



configuration of slots 62 and 62' is particularly
desirable when data storage assembly 2 is itself spun
clockwise within a digital accessing apparatus,  5 and
serves to keep tabs 23 and 26 fixed within slots 62
and 62'. With reference to Figures 1 and 2, the
present invention also  provides a thin film data
storage carrier support 5. Support 5 includes a  rigid
support 29 having substantially opposed first 32 and
second 35  surfaces (i.e., substantially parallel
first 32 and second 35 surfaces), and 10 having an
aperture 38. Support 5 also includes a locking device
41  positioned at least partially around aperture 38
of rigid support 29.  Locking device 41 includes at
least one shelf (44 and 47) extending out  over a
portion of the first surface 32 of rigid support 29.
Shelf 44, for  example, has an upper surface 45 and a
lower surface 50. A portion 53 of 15 first surface 32
of rigid support 29 resides under shelf 44. Lower
surface  50 of shelf 44 and portion 53 of first
surface 32 of rigid support 29 residing  under shelf
44 together define a tapered slot 62. Tapered slot 62
has an  open end 59 and a closed end 56. As described
previously herein, tapered slot 62 is dimensioned to
reversibly receive and reversibly fix a tab  20 (e.g.,
23 or 26) of thin film data storage carrier 11. Rigid
support 29 and locking device 41 of thin film data
storage  carrier support 5 are each as described
previously herein. Thin film data  storage carrier 11
is as described previously herein. With reference to
Figure 7, the present invention also provides a  25
thin film data storage carrier 11 having an aperture
20 including a circular  portion defined in part by a
pair of substantially opposed arcuate sides (or
terminal arcuate sides or edges) 97 and 97, and a pair
of substantially  opposed recess portions 201 and 201'
extending outward from the circular  portion. In the
illustrated embodiment, each recess portion 201, 201'
is 30 defined by a first side edge 203, 203' and a
second side edge 205, 205'  extending outward from
respective arcuate edges 97 and 97'. Each WO
2004/040574 PCT/US2003/033834  17 



recess is also defined by a third edge 94, 94'
extending between  corresponding first and second
edges 203, 205 and 203', 205' and spaced  radially
outward from the circular portion. In one embodiment,
the first,  second and third edges 203, 203', 205,
205', 94 and 94' of each recess 5 portion are
substantially straight edges, and the first and second
edges of  each recess portion 203, 205 and 203', 205'
are substantially parallel.  Accordingly, the first,
second and third edges of each recess portion 201,
201' form a generally rectangular shape. The recess
portions 201, 201'  may have alternative shapes
without departing from the scope of this 10 invention.
Thin film data storage carrier 11 also includes at
least one tab  (23 and 26formed by the intersection of
one edge of the aperture 20 and  one edge of a
respective recess portion 201, 201'. Thin film data
storage  carries having apertures (such as aperture 20
of data storage carrier 11  of Figures 1 and 7) have
been found to provide great ease by which the 15 tabs
thereof (e.g., tabs 23 and 26) are reversibly received
and fixed within  tapered slots 62 and 62'. The
present invention has been described with reference to
specific  details of particular embodiments thereof.
It is not intended that such  details be regarded as
limitations upon the scope of the invention except 20
insofar as and to the extent that they are included in
the accompanying  claims. WO 2004/040574
PCT/US2003/033834  18 WHAT IS CLAIMED IS: 1. A digital
data storage assembly comprising: (a) a thin film data
storage carrier, having substantially opposed  first
and second surfaces, having a cruciform aperture 5
defined in part by a pair of substantially opposed
arcuate  sides and a pair of substantially opposed
substantially  straight sides, and having at least one
tab extending partially  into said cruciform aperture;



(b) a rigid support having substantially opposed first
and second  10 surfaces, and having an aperture; and
(c) a locking device positioned at least partially
around said  aperture of said rigid support, said
locking device comprising  at least one shelf
extending out over a portion of the first  surface of
said rigid support, said shelf having an upper 15
surface and a lower surface, a portion of the first
surface of  said rigid support residing under said
shelf, the lower surface  of said shelf and said
portion of said first surface of said rigid  support
residing under said shelf together defining a tapered
slot dimensioned to reversibly receive and reversibly
fix the 20 tab of said thin film data storage carrier,
said tapered slot  having an open end and a closed
end, wherein the second surface of said thin film data
storage carrier abuts at  least a portion of the first
surface of said rigid support, the cruciform  aperture
of said thin film data storage carrier (a), and the
aperture of said 25 rigid support (b) are
substantially aligned, and said thin film data storage
carrier is reversibly fixed to said rigid support by
means of the tab of said  thin film data storage
carrier being reversibly received within said tapered
slot. 30 2. The digital data storage assembly of Claim
1 wherein the  aperture of said rigid support is
substantially circular, the shelf of said WO
2004/040574 PCT/US2003/033834  19 locking device is an
annular shelf, and said tapered slot is an annular
tapered slot. 3. The digital data storage assembly of
Claim 1 wherein said  5 tapered slot is defined by the
lower surface of said shelf being angled  down towards
said portion of said first surface of said rigid
support residing  under said shelf, and said portion
of said first surface of said rigid support  residing
under said shelf is substantially planar. 



10 4. The digital data storage assembly of Claim 1
wherein said  tapered slot is defined by the lower
surface of said shelf being  substantially planar, and
said portion of said first surface of said rigid
support residing under said shelf is angled up towards
the lower surface of  said shelf. 15 5. The digital
data storage assembly of Claim 1 wherein said  tapered
slot is defined, by the lower surface of said shelf
being angled  down towards said portion of said first
surface of said rigid support residing  under said
shelf, and said portion of said first surface of said
rigid support 20 residing under said shelf is angled
up towards the lower surface of said  shelf. 6. The
digital data storage assembly of Claim 1 wherein said
rigid support has a recessed area, said recessed area
being defined by at  25 least a portion of the first
surface of said rigid support, said recessed area
being sized to reversibly receive said thin film data
storage carrier (a), and  the aperture of said rigid
support being located within said recessed area.  7.
The digital data storage assembly of Claim 1 wherein
said 30 thin film data storage carrier is a flexible
thin film data storage carrier. WO 2004/040574
PCT/US2003/033834  20 8. The digital data storage
assembly of Claim I wherein the  substantially aligned
apertures of said thin film data storage carrier (a)
and  said rigid support (b) are each sized to
reversibly receive a spindle drive of  a disc drive
system selected from the group consisting of compact
disc 5 players, rewritable compact disc players, video
disc players and DVD disc  players. 9. The digital
data storage assembly of Claim 1 wherein said  thin
film data storage carrier (a) is selected from the
group consisting of  10 thin film compact discs, thin
film rewritable compact discs, thin film video  discs
and thin film DVD discs. 



10. The digital data storage assembly of Claim 1
wherein said  rigid support (b) is fabricated from a
material that is transparent to a laser  15 beam of a
digital accessing apparatus, said material being
selected from  the group consisting of thermoplastic
polymer, inorganic glass, and combinations thereof.
11. The digital data storage assembly of Claim 10
wherein said  20 digital accessing apparatus is
selected from the group consisting of  compact disc
players, rewritable compact disc players, video disc
players  and DVD players. 12. The digital data storage
assembly of Claim 10 wherein said  25 rigid support
(b) is both fabricated from a thermoplastic material
and  dimensioned to act as a lens that focuses said
laser beam onto the second  surface of said thin film
data storage carrier. 13. The digital data storage
assembly of Claim 10 wherein said  30 rigid support
(b) is fabricated from a thermoplastic polymer
selected from  the group consisting of: polycarbonate;
polyethylene-terephthalate; WO 2004/040574
PCT/US2003/033834  21 polystyrene; polyurethane
elastomers; graft copolymers prepared from  monomers
comprising styrene and a diene rubber; cyclic
polyolefins;  acrylic polymers; and combinations
thereof. 5 14. The digital data storage assembly of
Claim 1 wherein said  thin film data storage carrier
(a) comprises at least one layer of a  thermoplastic
material selected independently from the group
consisting of  polycarbonate,
polyethylene-terephthalate; polystyrene; graft
copolymers  prepared from monomers comprising styrene
and a diene rubber; cyclic 10 polyolefins; acrylic
polymers; and combinations thereof. 15. The digital
data storage assembly of claim I wherein said  locking
device (c) is fabricated from a thermoplastic material
selected from  a member of the group consisting of
thermoplastic polyurethane, 15 thermoplastic polyurea,
thermoplastic polyimide, thermoplastic polyamide,  



thermoplastic polyamideimide, thermoplastic polyester,
thermoplastic  polycarbonate, thermoplastic
polysulfone, thermoplastic polyketone,  thermoplastic
polypropylene, thermoplastic
acrylonitrile-butadiene-styrene and thermoplastic
compositions containing one or more thereof.  20 16.
The digital data storage assembly of Clam 15 wherein
said  locking device (c) is reinforced with a material
selected from glass fibers,  carbon fibers, metal
fibers, polyamide fibers and mixtures thereof. 25 17.
The digital data storage assembly of Claim 1 wherein
the  aperture of said rigid support (b) is
substantially circular, the cruciform  aperture of
said thin film data storage carrier (a) is sized to
fit around the  aperture of said rigid support (b) and
around said locking device (c), said thin film data
storage carrier (a) has two tabs extending 30
partially into the cruciform aperture of said data
storage carrier, the tabs  being positioned
substantially 180 one from the other, WO 2004/040574
PCT/US2003/033834  22 said locking device (c) has two
tapered annular slots positioned  substantially 1800
one from the other, the open ends of each tapered
annular slot being offset one from the other such that
the tabs are each  reversibly received and reversibly
fixed into the annular tapered slots by 5 means of
rotating said thin film data storage carrier (a)
around said locking  device (c). 18. The digital data
storage assembly of Claim 1 wherein said  shelf of
said locking device has a closed side that is
substantially opposite  10 from the open end of said
tapered slot, said closed side of said shelf
comprising a ramp that is angled down from the upper
surface of said shelf  to the first surface of said
rigid support. 19. A thin film data storage carrier
support comprising: 15 (i) a rigid support having
substantially opposed first and second  surfaces, and
having an aperture; and 



(ii) a locking device positioned at least partially
around said  aperture of said rigid support, said
locking device comprising  at least one shelf
extending out over a portion of the first 20 surface
of said rigid support, said shelf having an upper
surface and a lower surface, a portion of the first
surface of  said rigid support residing under said
shelf, the lower surface  of said shelf and said
portion of said first surface of said rigid  support
residing under said shelf together defining a tapered
25 slot, said tapered slot having an open end and a
closed end,  wherein said tapered slot is dimensioned
to reversibly receive and  reversibly fix a tab of a
thin film data storage carrier, said thin film data
storage carrier having substantially opposed first
and second surfaces, having a cruciform aperture
defined in part by a pair  30 of substantially opposed
arcuate sides and a pair of substantially opposed WO
2004/040574 PCT/US2003/033834  23 substantially
straight sides, and having at least one tab extending
partially  into said cruciform aperture of said thin
film data carrier, the second surface of said thin
film data storage carrier abutting at  least a portion
of the first surface of said rigid support when said
tab is 5 reversibly received and fixed within said
tapered slot. 20. The thin film data storage carrier
support of Claim 19  wherein the aperture of said
rigid support is substantially circular, the shelf  of
said locking device is an annular shelf, and said
tapered slot is an 10 annular tapered slot. 21. The
thin film data storage carrier support of Claim 19
wherein said tapered slot is defined by the lower
surface of said shelf  being angled down towards said
portion of said first surface of said rigid 15 support
residing under said shelf, and said portion of said
first surface of  said rigid support residing under
said shelf is substantially planar. 22. The thin film
data storage carrier support of Claim 19  



wherein said tapered slot is defined by the lower
surface of said shelf 20 being substantially planar,
and said portion of said first surface of said rigid
support residing under said shelf is angled up towards
the lower surface of  said shelf. 23. The thin film
data storage carrier support of Claim 19  25 wherein
said tapered slot is defined by the lower surface of
said shelf  being angled down towards said portion of
said first surface of said rigid  support residing
under said shelf, and said portion of said first
surface of  said rigid support residing under said
shelf is angled up towards the lower  surface of said
shelf. 30 WO 2004/040574 PCT/US2003/033834  24 24. The
thin film data storage carrier support of Claim 19
wherein said rigid support is fabricated from a
thermoplastic material that  is transparent to a laser
beam of a digital accessing apparatus. 5 25. The thin
film data storage carrier support of Claim 24  wherein
said rigid support is both fabricated from a
thermoplastic material  and dimensioned to act as a
lens that focuses said laser beam onto the  second
surface of said thin film data storage carrier. 10 26.
A thin film data storage carrier having a cruciform
aperture  defined in part by a pair of substantially
opposed arcuate sides and a pair  of substantially
opposed substantially straight sides. 27. The thin
film data storage carrier of Claim 26 wherein said  15
cruciform aperture is located in a central region of
said thin film data  storage carrier. 28. A digital
data storage assembly comprising:  a rigid support
having a central opening therein; 20 a locking device
affixed to the support at a periphery of the central
opening; and a flexible disc having a central aperture
therein adapted to be  



assembled flatwise on the support with the central
aperture in the disc  aligned with the central opening
in the support and with the central 25 aperture in the
disc extending into the locking device on the support
;  said central aperture in the disc having a circular
portion defined at  least in part by opposing arcuate
edges, and at least one recess portion  extending
outward from said circular portion and defined by at
least one  recess edge; 30 said disc and support being
relatively rotatable in one direction to  bring said
recess edge into locking engagement with said locking
device WO 2004/040574 PCT/US2003/033834  25 thereby to
secure the disc to the support, and being relatively
rotatable in  an opposite direction for removal of the
disc from the support. 29. The digital data storage
assembly as set forth in claim 28  5 wherein said
recess is generally rectangular in shape. 30. The
digital data storage assembly as set forth in claim 28
wherein said at least one recess edge is substantially
straight. 10 31. The digital data storage assembly as
set forth in claim 28  wherein said recess is defined
by first and second side edges extending  outwardly
from respective arcuate edges of said circular portion
of the  central aperture, and a third edge extending
between said first and second  edges spaced radially
outward from said circular portion. 15 32. The digital
data storage assembly as set forth in claim 31
wherein said first and second edges are substantially
straight. 33. The digital data storage assembly as set
forth in claim 32  20 wherein said first and second
edges are substantially parallel. 34. The digital data
storage assembly as set forth in claim 32  wherein
said third edge is substantially straight. 


