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1
AUTOMATIC DISC REPAIR SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is related to applicant’s prior U.S.
Provisional Application No. 60/296,991, filed Jun. 8, 2001,
entitled “AUTOMATIC DISC REPAIR SYSTEM?, the con-
tents of which are herein incorporated by reference and are
not admitted to be prior art with respect to the present
invention by their mention in this cross-reference section.

BACKGROUND

This invention relates to an automatic system for repairing
scratches on optically-read discs, e.g., compact discs (often
called “CD’s” or DVD’s). More specifically, this invention
provides an automatic system for refurbishing a plurality of
disc surfaces at substantially the same time, such that when
refurbished, an optical reader, which uses a laser to read
digital information stored on such a disc, can read the digital
information on the disc without the optical distortion caused
by a scratch.

Typically, digitally recorded discs, known commonly as
“CD” discs or “DVD” discs, contain audio or video infor-
mation. The digital information is currently interpolated or
read by an optical reader that uses one or more laser beams
or other light amplified beams to read the digital informa-
tion. The current state of the art of manufacture of these CD
discs is such that they are comprised of a round disc
composed of a synthetic material (e.g., plastic), with a
typical diameter of approximately 4% inches and an
approximate thickness of Vis inches. The disc size varies
slightly as to CD’s or DVD’s. The disc typically has a center
aperture approximately %5 inches in diameter for receiving a
centering spindle in a playback apparatus. Digitally recorded
material typically extends on one or both sides of the disc,
from a data band extending about % inches from the center
aperture outward to within about % inch of the peripheral
end of the disc. A bearing area may extend on one or both
sides, in approximately the same dimensions, for bearing on
a playback apparatus which spins the disc at high speed. The
digital information is contained on a relatively thin layer of
metallic material covered by a protective layer of the syn-
thetic material, usually a plastic. A laser within the playback
apparatus reads the digital information through the plastic
layer. Recently (for example), optically-read discs include
multi-layer laminated discs; and it is pointed out that
describing discs generally herein is not intended to limit the
technology of optically-read discs which is addressed
herein. If the plastic layer becomes scratched or stained, the
laser light will distort and not accurately read the digital
information.

Such scratched discs are commercially repaired in quan-
tity. The refurbishing of these discs in quantity is labor
intensive and a more inexpensive means for such commer-
cial repair services is desirable. Thus, there exists a need for
a more efficient solution to the problems of quantity repair
of scratched discs.

OBJECTS OF THE INVENTION

Aprimary object and feature of the present invention is to
fulfill the above-mentioned need by the provision of an
automatic disc repair system embodied by an automatic
system and apparatus which is provided for the purpose of
repairing multiple discs at a time, such that the digital
information on such discs may be read by an optical reader
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playback apparatus. In addition, it is a primary object of this
invention to provide such other advantages as will become
apparent with reference to the following invention descrip-
tions.

SUMMARY OF THE INVENTION

According to a preferred embodiment of the present
invention, this invention provides a system for recondition-
ing at least one scratched operating surface of at least one
optically-read disc, comprising, in combination: at least one
rotatable supporting means, comprising a support surface
positioned in substantially a first plane, for supporting the at
least one optically-read disc; power means for powered
rotation about a first axis; and abrader means, rotatably
powered by such power means, for abrading the scratched
operating surface by rotation in a second plane substantially
parallel to such first plane.

According to another preferred embodiment of the present
invention, this invention provides a system for recondition-
ing at least one scratched operating surface of each of a
plurality of optically-read discs, comprising, in combina-
tion: a plurality of rotatable supporting means, comprising a
plurality of support surfaces, each respective such support
surface being positioned in substantially a first plane, for
supporting each respective optically-read discs; power
means for powered rotation about a first axis; and abrader
means, rotatably powered by such power means, for abrad-
ing each respective scratched operating surface of each
respective optically-read disc by rotation in a second plane
substantially parallel to such first plane.

It also provides such a system further comprising disc
transport means for placing a plurality of respective
optically-read discs on respective such support surfaces.
And, it provides such a system further comprising disc
transport means for removing a plurality of respective
optically-read discs from respective such support surfaces.

According to yet another preferred embodiment of the
present invention, this invention provides a system for
reconditioning at least one scratched operating surface of
each of a plurality of optically-read discs, comprising, in
combination: a plurality of system stations, each such sys-
tem station comprising; a plurality of rotatable supporting
means, comprising a plurality of support surfaces, each
respective such support surface being positioned in substan-
tially a first plane, for supporting each respective optically-
read discs; power means for powered rotation about a first
axis; abrader means, rotatably powered by such power
means, for abrading each respective scratched operating
surface of each respective optically-read disc by rotation in
a second plane substantially parallel to such first plane; and
disc transport means for moving each respective optically-
read disc from a first such system station to a second such
system station.

Further, it provides such a system further comprising;
abrasive means for abrading at least one scratched operating
surface of at least one optically-read disc; wherein such
abrasive means comprises a plurality of abrasive
compounds, each such abrasive compounds comprising a
different range of grit sizes; and wherein each such system
station is structured and arranged to utilize at least one such
range of grit sizes of such abrasive compounds. It also
provides such a system wherein a first such system station
utilizes a larger such range of grit sizes of such abrasive
compounds than an adjoining second such system station.

Even further, it provides such a system wherein such disc
transport means is structured and arranged to transport such
at least one disc from such first station to such second
station.
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According to still other preferred embodiments of the
present invention, this invention provides the system accord-
ing to each of the above statements, further comprising:
abrasive means for abrading at least one scratched operating
surface of at least one optically-read disc; and wherein such
abrasive means comprises a series of diamond grit abrasives
ranging from a larger diamond grit to a smaller diamond grit.

This invention further provides each and every novel
detail, system, method or device mentioned in this provi-
sional application, including drawing, claims, and abstract.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the automatic disc repair
system according to a preferred embodiment of the present
invention.

FIG. 2 is a top view of an optically-read disc illustrating
a typical disc data band and data storage area.

FIG. 3 is a side view partially in section of the disc of FIG.
2.

FIG. 4 is a diagrammatic top view illustrating the rotation
of the rotatable disc supports, power driven rotatable
polisher, pulley, belt and power drive motor of the automatic
disc repair system according to a preferred embodiment of
the present invention.

FIG. 5 is a partial perspective view, partially in section
illustrating the power driven rotatable polisher in a raised
position along with application of an abrasive of the auto-
matic disc repair system according to a preferred embodi-
ment of the present invention.

FIG. 6 is a partial perspective view, partially in section
illustrating the power driven rotatable polisher in a lowered
position along with application of an abrasive of the auto-
matic disc repair system according to a preferred embodi-
ment of the present invention.

FIG. 7 is a partial perspective view, partially in section
illustrating the adjustability of the rotatable disc supports
individually and the adjustable base along a first and second
respective axis, of the automatic disc repair system accord-
ing to a preferred embodiment of the present invention.

FIG. 8 is a perspective view, partially in section of the
automatic disc repair system illustrating the adjustability of
the adjustable base along a third axis and the adjustability of
the vertically adjustable assembly along a fourth axis
according to a preferred embodiment of the present inven-
tion.

FIG. 9 is a perspective view, partially in section of the
automatic disc repair system further illustrating the adjust-
ability of the adjustable base along a third axis and the
adjustability of the vertically adjustable assembly along a
fourth axis according to a preferred embodiment of the
present invention.

FIG. 10 is a front view of the automatic disc repair system
according to a preferred embodiment of the present inven-
tion.

FIG. 11 is a plan view of the automatic disc repair system
utilizing multiple stations according to another preferred
embodiment of the present invention.

FIG. 12 is a further illustration in plan view of the
automatic disc repair system of FIG. 11.

FIG. 13 is a plan view of multiple stations of the auto-
matic disc repair system according to a further preferred
embodiment of the present invention.

FIG. 14 is a plan view of multiple stations of the auto-
matic disc repair system according to an even further
preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

IMustrated in FIG. 1 is a perspective view of the automatic
disc repair system 20 (illustrating a single station 18)
according to a preferred embodiment of the present inven-
tion. In the illustrated embodiment, there are preferably four
rotatable disc supports 22, 24, 26, and 28. Preferably, each
rotatable disc support 22, 24, 26, and 28 comprises a
respective support surface 30a, 305, 30c, and 30d, and a
central spindle 32. Preferably, each respective support sur-
face 30a, 30b, 30c, and 304 is approximately 4% inches in
diameter, however under appropriate circumstances, other
sizes may suffice (preferably sized to match the disc being
refurbished). Preferably, the spindle 32 is approximately ¥z
inches in diameter (to fit the central aperture on a disc).

Preferably, rotatable disc supports 22, 24, 26, and 28 are
attached to an adjustable base 34. Preferably, adjustable base
34 may be adjusted along two axis, Axis X and Axis Y. In
addition, rotatable disc supports 22 and 28 are preferably
further adjustably attached on a sliding mechanism 36,
attached to adjustable base 34 such that rotatable disc
supports 22 and 28 may be further adjusted. Preferably,
rotatable disc supports 22 and 28 may be further adjusted
along Axis X', which is preferably parallel to Axis X.
Preferably, sliding mechanism 36 is adjusted by an actuator
38 which is preferably digitally controlled. Preferably, the
actuator has an adjustment of at least about 10 millimeters
to adjust to the size difference between standard CD discs
and DVD10 and DVD18 discs.

The automatic disc repair system 20 also comprises a
power-driven rotatable polisher 40. Preferably, polisher 40
further comprises a center drive spindle 42 and a removably-
attached polishing disc 44. Preferably, the polishing disc 44
comprises a medium density, closed-cell foam, 5%:-inch-
diameter, ¥-inch thick polishing disc (such as that available
from Foamex, 4011 West Clarendon, Phoenix, Ariz. 85019).
Preferably, the center drive spindle 42 is power driven
through the use of a pulley 46, attached to the center drive
spindle 42, and a belt 48 arrangement driven by a power
drive motor 50, as shown. Preferably, the rotatable polisher
40, center drive spindle 42, removably attached polishing
disc 44, pulley 46, belt 48 and power drive motor 50 are all
attached to a vertically adjustable assembly 52, as shown.
Preferably, vertically adjustable assembly 52 is adjustable
along Axis Z, as shown. In all the preferred embodiment
described herein, vertical pressure on the discs during abrad-
ing is preferably controlled by bringing the foam disc 44 to
touching-the-CD position and then moving the spindle hold-
ing the disc 44 downward another 10 millimeters into
abrading position. Preferably, the adjustments of Axis X,
Axis Y, Axis X', and Axis Z are digitally controlled. Illus-
trated in FIG. 1 are cable 54 and cable 58 which extend from
a control unit 56 (preferably US Digital Controller E2-200-
200-E). Preferably, the control unit 56 has, or is connected
to, a computer (see computer 110 shown in FIG. 8 and FIG.
9) further comprising appropriate software (known by those
knowledgeable in the art, such as that utilizing G-code, a
common computer numeric control programming language)
for programming and directing the positioning of the adjust-
able base 34, sliding mechanism 36 and vertically adjustable
assembly 52. In addition, the control unit 56 also preferably
controls the power drive motor 50 speed, on/off mode and
several other functions that will be described in further detail
below. Under appropriate circumstances other arrangements
may suffice.

Also illustrated in FIG. 1 is enclosure 60. Preferably,
enclosure 60 is a clear plastic material (e.g., Plexiglas® or
























