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MAGNETIC RECORDING DISKETTE
HAVING REDUCED-AREA FABRIC LINER

TECHNICAL FIELD
This invention relates to rotating magnetic storage media, and more

particularly to magnetic recording diskettes.

BACKGROUND

Floppy magnetic recording diskettes represent a popular storage medium
in many computer systems. The recording disc within the diskette is a flexible
sheet of polyester resin or the like having a magnetic layer on each side, upon
which information is recorded by a magnetic read/write head. The disc includes a
hub fixed within a central aperture of the flexible disc. Although floppy discs
have been and continue to be manufactured in many sizes, one of the most
enduring and popular sizes is the disc sized for a diskette cartridge that is
approximately 8.9 cm wide. Generally, the disc is accommodated in a generally
rigid casing to form a diskette cartridge comprising a cover shell and a back shell,
which may be referred to together as a housing. Typically, a movable shutter is
included in the diskette, and positioned to cover a media access opening. The
shutter is ordinarily biased to the closed position to protect the disc from exposure
to the elements. The shutter can be opened to allow access to the disc by a
read/write head. The disc rotates within a media compartment inside the
cartridge. In particular, a spindle motor within the drive engages the hub to rotate
the disc.

The cartridge generally includes two fabric liners, one on each inner
surface of the cartridge shells. The liners are kept in contact with the recording
surface of the disc to remove debris on the recording surface while the disc
rotates. The liner adjacent the back shell is kept pressed against the entire width
of the recording surface by a lifter that is secured to the inner surface of the back
shell. The lifter supports the fabric liner upward. Typically, a raised structure is

provided on the inner surface of the cover shell above but slightly offset from the
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location of the lifter on the back shell. The lifter and the raised structure help to
press the fabric liners into contact with the disc, thereby facilitating cleaning of

the disc when the disc is rotated within the cartridge.

SUMMARY

Many liners are about the size of the disc, with a radial width
approximately equal to the width of the flexible surface of the disc. Liners of this
kind cover the majority of the media compartment. Consequently, most liners
cover most of the media recording area of the disc. The invention provides a new
liner configuration that provides a reduction in the material needed for a liner,
resulting in less expense and less waste.

In one embodiment, the invention presents an article of manufacture,
including a magnetic recording disc with a flexible surface, a housing defining a
media compartment and a fabric liner secured to an interior surface of the housing.
In some embodiments, the area of the fabric liner may be less than fifty percent of
the area of the flexible surface of the magnetic recording disc. The liner may be
in an arcuate shape. One liner may cover a lifter mounted to the interior surface
of the housing, and another may cover a raised structure also mounted to another
interior surface of the housing. In particular, first and second liners may be
mounted to interior surfaces of back and cover shells that together form the
housing. A protrusion in the media compartment, such as a bump, rib or ridge,
forces the disc away from the surface of the media compartment, preventing the
disc from abrading the surface and thus maintaining the durability of the media.

In another embodiment, the invention presents an article of manufacture
including a housing defining a media compartment to accommodate a magnetic
recording disc, and a fabric liner secured to the media compartment of the shell.
The area of the fabric liner may be less than fifty percent of the area of the media
compartment.

In a further embodiment, the invention presents a fabric liner for cleaning
the surface of a magnetic recording disc. The liner’s outer edge is concavely
curved with approximately the same curvature as the circumference of the

magnetic recording disc, and the area of the fabric liner may be less than fifty
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percent of the area of the flexible surface of the magnetic recording disc. The
liner’s inner edge is convexly curved with approximately the same curvature as
the outer edge.

In another aspect, the invention presents an efficient method for making
fabric liners from a strip of material. The method entails cutting the outer edge of
the liner from the strip, the outer edge being concavely curved with approximately
the same curvature as the circumference of a magnetic recording disc. The
method further involves cutting the inner edge of the liner from the strip, the inner
edge being convexly curved with approximately the same curvature as the outer
edge.

In another embodiment, the invention presents an article of manufacture
including a shell defining a media compartment to accommodate a magnetic
recording disc. The shell includes a protrusion in the media compartment. The
protrusion prevents the disc from abrading the surface of the media compartment.

In an additional embodiment, the invention presents a method whereby the
magnetic recording disc is kept from contacting the inner surface of the media
compartment. The method entails providing a cartridge that includes a media
compartment and including a protrusion extending inward from the inner surface
of the media compartment. When the protrusion comes in contact with the
magnetic recording disc, the protrusion keeps the magnetic recording disc from

contacting the inner surface of the media compartment.

DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded perspective view of a magnetic recording disc

cartridge.

FIG. 2 is a plan view of the inner surface of a back shell of a magnetic
recording diskette.

FIG. 3 is an enlarged cross-sectional view taken along 3-3 in FIG. 2.

FIG. 4 is a plan view of the inner surface of a cover shell of a magnetic
recording diskette.

FIG. 5 is a plan view of a strip of fabric cut into liners.
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DETAILED DESCRIPTION

FIG. 1 shows a magnetic recording disc cartridge 10 in an exploded
perspective view. The cartridge 10 is comprised of a cover shell 12 and a back
shell 14, which enclose a floppy magnetic recording disc 16. A media access
opening 28 in the cover shell 12 and a media access opening 32 in the back shell
14 allow access to the disc 16 by a read/write head. In the example of FIG. 1, disc
16 may include a flexible surface 24, with a surface area of about 51.6 cm?®.  This
surface area conforms to that of discs typically employed in 3.5 form factor floppy
diskettes, but should not be read as limiting of the invention. Disc 16 also
includes a rigid hub 30.

The cartridge shells 12 and 14 each have a fabric liner 18 and 20,
respectively, affixed to their inner surfaces as described in more detail below. As
depicted in FIG. 1, each fabric liner 18 and 20 has an arcuate or bowed rectangle
shape, with an outer curved edge and an inner curved edge that each have
approximately the same curvature as the outer edge 26 of the disc 16.

A lifter 22 affixed to or integrally formed with an inner surface 40 of back
shell 14 applies an upward pressure on the fabric liner 20. Back shell 14, as well
as cover shell 12, may be formed from plastic such as high-impact polystyrene or
ABS. InFIG. 1, lifter 22 comprises a plurality of projections that can be
integrally formed with the inner surface of the back shell 14, e.g., by injection
molding. As the disc 16 rotates in the cartridge 10, lifter 22 causes the fabric 20
to rub against the disc, thereby cleaning the disc as the disc rotates.

The back shell 14 is shown in more detail in FIG. 2, which depicts one
embodiment of the present invention. FIG. 2 shows the inner surface of the media
compartment 40 defined by back shell 14. Back shell 14 may include a circular
rib 42 defining the inner periphery of the media compartment and a circular rib 44
defining the outer periphery of the media compartment. The area of the surface of
the media compartment 40 is slightly larger than the area of the flexible surface 24
of the disc 16, allowing the disc to rotate in the compartment. Magnetic recording
disc 16, when placed in cartridge 10, rotates within the outer periphery 44.
Although the entire flexible surface 24 of disc 16 is typically coated with

recording material, disc 16 does not include data tracks along its entire flexible
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surface. FIG. 2 shows the approximate diameters of innermost data storage tracks
46 and the outermost data storage tracks 48. Lifter 22 is depicted as a plurality of
protrusions, including a raised rib and several small raised platforms. The lifter
22 depicted in FIG. 2 is exemplary, and the invention may be employed with
lifters of other sizes, positions or configurations. The outline of fabric liner 20 is
shown in FIG. 2, illustrating that fabric liner 20 covers lifter 22 and the area
around lifter 22. Liner 20 is arcuate in shape and will be described in more detail
below.

Liner 20 is affixed to back shell 14. Ordinarily, liner 20 is placed as
shown in FIG. 2, and liner 20 becomes affixed by application of a heat bar to the
liner. Heat from the heat bar passes through the fabric liner 20 and melts a small
region of plastic back shell 14. When the plastic hardens again, the plastic clings
to the fabric. Liner 20 is typically affixed to back shell 14 at several points near
the liner’s periphery.

On inner surface 40, between inner rib 42 and innermost data track 46, are
a plurality of small protrusions, or bumps 50. Also on inner surface 40, between
outer rib 44 and outermost data track 48, are a second plurality of bumps 52. The
purpose of the bumps 50, 52 is to raise the disc media 16 above the surface 40 of
the back shell 14. The liner 20 is interposed between the surface 40 and the disc
16 around the lifter 22, but is not interposed between the surface and the disc
throughout the media compartment between inner rib 42 and outer rib 44.

Without the bumps,/ and with a liner 20 considerably smaller than the disc
16, the disc tends to contact the surface as the disc rotates. Over time, the disc 16
abrades the surface 40. Abrasion causes damage to the disc and reduces the useful
life of the media. In addition, abrasion may cause the outer edge 26 to sharpen
and begin cutting into the surface of the compartment, thus generating debris in
the compartment. The bumps 50, 52 force the disc 16 away from the surface 40
and thus prevent abrasion and maintain the durability of the media. Bumps 50,
52 are located outside of the innermost and outermost tracks 46, 48, and therefore
do not contact the disc 16 on a portion of the flexible surface 24 used to store

information.
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Bumps 50, 52 are formed during the molding process of back shell 14.
The number of bumps 50, 52 shown in FIG. 2 is exemplary, and more or fewer
bumps could be present. FIG. 3 shows a cross-sectional view of a typical bump
50, 52. The surface 64 may be generally spherical. In an exemplary embodiment,
the height 62 of the bump is approximately 0.0102 cm and the raised diameter is
approximately 0.076 cm. Protrusions in the form of integral spherically-surfaced
bumps represent an efficient approach for raising the disc media 16 above the
surface 40 of the back shell 14, but protrusions of different shapes and dimensions
may also be used. For example, the protrusion may be in the form of a raised
platform, or in the form of a ridge. In addition, the protrusion may be affixed to
the inner surface 40 of the back shell 14 rather than integrally formed with the
shell.

FIG. 4 shows the inner surface 70 of a cover shell 12. Cover shell 12 may
include a ridge 72 that cooperates with the hub 30 of the disc 16 to keep the disc
centered in the cartridge 10. Cover shell 12 may also include an inner rib 80 and
an outer rib 74. Like back shell 14, cover shell 12 may be formed from ABS
plastic. A raised structure 76 is formed on cover shell 12 and positioned on the
inner surface 70 so that raised structure 76 does not lie directly above lifter 22 on
the inner surface 40 of back shell 14 when the two shells are assembled together.

As shown in FIG. 4, the raised structure 76 may comprise an array of
tangential ridges extending above the inner surface 70, and can be integrally
formed with cover shell 12, e.g., by injection molding. The raised structure 76
depicted in FIG. 4 is exemplary, and the invention may be employed with raised
structures of other sizes, positions or configurations. The raised structure 76 acts
to deflect the disc 16, in combination with the lifter 22, during rotation to effect
sufficient cleaning of the disc by liners 18 and 20 without excessive torque. The
outline of fabric liner 18 is shown in FIG. 4, illustrating that fabric liner 18 covers
raised structure 76 and the area around raised structure 76. Liner 18, like back
shell liner 20, may be arcuate in shape. Liner 18 may be affixed to cover shell 12
in a manner like liner 20 is affixed to back shell 14, and is typically affixed at

several points near the liner’s periphery.
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The inner surface 70 of cover shell 12 may include a plurality of small
protrusions, or bumps 78, between outer rib 74 and outermost track 48. Bumps 78
are complementary to bumps 52 shown in FIG. 2. Bumps 78 may be of
approximately the same dimensions as bumps 52 and may be formed by molding
in the same way. The purpose of the bumps 78 is to force the disc media 16 away
from the interior surface 70 of the cover shell 12 and to prevent the disc from
abrading the surface as the disc rotates. Bumps 78 preferably do not contact the
disc 16 on a portion used to store information.

As illustrated in the example of FIG. 4, cover shell 12 does not include a
plurality of protrusions complementary to bumps 50 shown iﬁ FIG. 2 to lower the
inner portions of disc 16. Instead, inner rib 80 forces the inner portions of disc
media 16 away from the surface 70 of the cover shell 12. FIG. 4 illustrates that a
protrusion may be in a form other than bumps. Inner rib 80 could be supplanted
by other forms of protrusions, such as ridges or bumps.

When the cartridge 10 is assembled, the components cooperate in the
following manner. As the disc 16 rotates over lifter 22, the side of the disc
medium facing lifter 22 is cleaned by fabric liner 20. As the same portion of the
disc medium 16 then moves under raised structure 76, the side of the medium
facing raised structure 76 is cleaned by fabric liner 18. Protrusions 50, 52, 78 and
80 force the media 18 away from the inner surfaces 40, 70 of the cartridge 10, and
prevent the disc from abrading the surfaces.

Liners may be of any size. An advantage of the invention is that the liner
need not cover most of the surfaces 40, 70 of the media compartment. The
surface area of liner may be, for example, fifty percent or less of the area of the
media compartment, or fifty percent or less of the surface area of the flexible
surface 24 of the disc 16. In the embodiment depicted in FIGS. 1, 2 and 4, the
surface area of each liner 18 and 20 is less than fifteen percent of the surface area
of the flexible surface 24, representing a significant reduction in the amount of
material used to form the liners and an associated cost reduction.

Liners 18 and 20 may be of any shape to cover the lifter 22 and raised
structure 76, respectively, and the area around the lifter and raised structure.

Typically a liner’s surface area will be greater than five percent or more of the
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flexible surface 24 of the disc 16. A lifter or raised structure may be, for example,
square, rectangular, circular, oval-shaped, trapezoidal, or truncated-wedge-shaped.
Similarly, liners may be, for example, square, rectangular, circular, oval-shaped,
trapezoidal, or truncated-wedge-shaped or may take on any shape depending on
the lifter or raised structure they cover. The arcuate or bowed rectangular shape
shown in FIGS. 1, 2 and 4, however, provides several advantages. First, the
arcuate shape provides coverage for the lifter and raised structure. Second, the
arcuate shape allows the liners 18 and 20 to clean disc 16 between innermost data
storage tracks 46 and the outermost data storage tracks 48. Third, liners with the
arcuate shape can be mass-manufactured with very little waste of fabric.

FIG. 5 illustrates a waste-reduced mass-production of arcuate liners such
as liners 18 and 20. FIG. 5 shows a strip of material 90 for making fabric liners.
The strip 90 may be of any length, although in FIG. 5 the strip is of sufficient
length to be divided into four liners 96, 98, 100, 102. A typical width of the strip
90 is about 2.5 cm, but the strip may' be wider or narrower to provide coverage for
a particular lifter or raised structure. An exemplary liner 96 from the strip 90 is
identical in shape to the other liners 98, 100, 102. As FIG. 5 illustrates, a strip 90
can be cut into a plurality of liners with no waste of fabric. The strip 90 may be
cut with a cutting tool such as a scissors-type blade or a die. Exemplary liner 96
includes an outer edge 92 and an inner edge 94. Outer edge 92 and inner edge 94
have the same curvature. The line defining the inner edge 94 of liner 96 also
defines the outer edge of liner 98. In addition, outer edge 92 and inner edge 94
have approximately the same curvature of the circumference of the disc 16. The

exemplary liner 96 has an area of about 6.45 cm?.
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CLAIMS

1. An diskette comprising:

a magnetic recording disc including a flexible surface;

a shell defining a media compartment to accommodate the magnetic
recording disc; and

a fabric liner secured within the media compartment of the shell,

wherein the area of the fabric liner is less than fifty percent of the area of

the flexible surface of the magnetic recording disc.

2. The diskette of claim 1, wherein the shell is a first shell and
wherein the fabric liner is a first fabric liner, the article further comprising:

a second shell including an inner surface, the second shell configured to
cooperate with the first shell to enclose the magnetic recording disc; and

a second fabric liner secured to the inner surface of the second shell,

wherein the area of the second fabric liner is less than fifty percent of the

area of the flexible surface of the magnetic recording disc.

i

3. The diskette of claim 1, wherein the area of the fabric liner is less
than twenty-five percent of the area of the flexible surface of the magnetic

recording disc.

4. The diskette of claim 1, wherein the area of the fabric liner is
between five and fifteen percent of the area of the flexible surface of the magnetic

recording disc.

5. The diskette of claim 1, wherein the magnetic recording disc
includes an innermost data storage track and an outermost data storage track, and
the liner is so dimensioned to extend across the innermost data storage track and

the outermost data storage track.

6. The diskette of claim 1, wherein the shell includes a protrusion in

the media compartment, and wherein the magnetic recording disc includes an
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innermost data storage track and an outermost data storage track, and wherein the
protrusion is located in at least one of radially inward of the innermost data

storage track and radially outward of the outermost data storage track.

5 7. The diskette of claim 1, wherein the liner has an arcuate shape.

10
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