
CLAIMS 1. A data recording device wherein data is recorded in parallel
tracks that repetitively pass a transducing location comprising; a
recording media; transducing means positionable to write data on and read
data from said media, said transducing means accessing data on one and only
one of said parallel tracks at a time; 



means for recording data on said device a multiplicity of times at out of
phase locations, said means for recording data at each of the multiplicity
of locations recording said data at a density that exceeds the density at
which the data can be read at an acceptable level of errors. whereby if an
error occurs, the data can be read at the alternate recording location and
the error rate after reading at each of the multiplicity of data locations
is within said acceptable level of errors; means for accessing data
recorded on said device a multiplicity of times by selectively 



accessing one of said multiplicity of out of phase locations. said one of
said multiplicity of out of phase locations being selected based on latency
time required to access data stored at each of said multiplicity of out of
phase locations; and means for effecting either single recording or
multiple recording on a given track on said media. 2. The data recording
device of claim I wherein said recording device is a magnetic disk drive
and data is duplicated on the same track on said media. 3. The data
recording device of claim 2 wherein data duplicated on the same track 



180 degrees out of phase from the initial recording location. Date: 1 Jul
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4.    The data recording device of claim 3 wherein the duplicated data is
initially written at a first location using a first encoding system and is
duplicated by being written using a second encoding system, said second
encoding system being different from said first encoding system. 5.    The
data recording device of claim 4 wherein said first and second encoding
systems are different forms of run length limited codes. 6.    The data
recording device of claim 1 further comprising control means, said 



control means being operable to format said recording device to designate a
first portion of said recording media for normal data recording and a
second portion of said recording media for redundant recording of data at a
multiplicity of out of phase locations. 7.    Thc data recording device of
claim 6 wherein a user command is operable to define the size of said first
and second portions of said recording media effected by a format or
reformat operation. 8.    A data recording device wherein data is recorded
in parallel tracks that 



repetitively pass a transducing location comprising; a recording media;
transducing means positionable to write data on and read data from said
media; means for recording data on tracks of said media a plurality of
times at substantially uniform angular displacements; and means for
effecting either single recording or multiple recording on a given track on
said media. 



9.    The data recording device of claim 8 wherein said media is a rigid
disk magnetic media and said means for recording data includes means for
twice recording data on a single track at first and second track locations
180 degrees out of phase from one another. This is the replacement sheet
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11 10.   The data recording device of claim 9 wherein said means for
recording data causes data to be recorded at said first track location
using a first run length limited code and at said second track location
using a second run length limited code. 11.  The data recording device of
claim 10 wherein said data written at said first and second track locations
is recorded at a linear density that exceeds the density at which data can 



be read with an acceptable level of errors, whereby if an error occurs, the
data can be read at the alternate recording location and the error rate
after reading at each of the locations is within the acceptable level of
errors. 12.   The data recording device of claim 8 further comprising a
control means including a format function, said format function operable to
designate a first portion of said recording media for normal recording and
a second portion of said recording media for redundant recording wherein
data is recorded at a multiplicity of out of phase locations. 



13.   The data recording device of claim 12 wherein said control means is
responsive to a user command to designate the size of said first and second
portions effected by a format operation. 14.   A control apparatus for a
data recording device wherein data is recorded in parallel tracks on a
recording media that repetitively pass a transducing location, said data
recording device having a single data transducer capable of accessing data
on one and only one of said parallel tracks at a time, said control
apparatus comprising; 



means for positioning said data transducer to write data on and read data
from said media; means for recording data on said media a multiplicity of
times at out of phaselocations, said means for recording data at each of
the multiplicity of locations recording said data at a density that exceeds
the density at which the data can be read at an acceptable level of errors,
This is the replacement sheet Date:  1 Jul 1999 



12 whereby if an error occurs, the data can be read at the alternate
recording location and the error rate after reading at each of the
multiplicity of data locations is within said acceptable level of errors; 



means for accessing data recorded on said device a multiplicity of times by
selectively accessing one of said multiplicity of out of phase locations,
said one of said multiplicity of out of phase locations being selected
based on latency time required to access data stored at each of said
multiplicity of out of phase locations: and means for effecting either
single recording or multiple recording on a given track on said media. 15.
The control apparatus for a data recording device of claim 14 wherein said
data 



recording device is a magnetic disk drive, and said means for recording
data a multiplicity of times records data a multiplicity of times on the
same track on said media. 16.   The control apparatus for a data recording
device of claim 15 wherein said means for recording data a multiplicity of
times duplicates data on the same track 180 degrees out of phase from the
initial recording location. 17.   The control apparatus for a data
recording device of claim 14 wherein said means for recording data a
multiplicity of times records data at a first location using a first
encoding 



system and records said data at a second location using a second encoding
system, said second encoding system being different from said first
encoding system. 18.   The control apparatus for a data recording device of
claim 14 further comprising control means, said control means being
operable to format said recording device to designate a first portion of
said recording media for normal data recording and a second portion of said
recording media for redundant recording of data at a multiplicity of out of
phase locations. This is the replacement sheet 



Date:  1 Jul 1999    12a 19. A control apparatus for a data recording
device wherein data is recorded in parallel tracks on a recording media
that repetitively pass a transducing location, said control 



apparatus comprising: means for positioning a data transducer to write data
on and read data from said media: means for recording data on tracks of
said media a plurality of times at substantially uniform angular
displacements; and means for effecting erither single recording or multiple
recording on a given track on said media. 20.   The control apparatus for a
data recording device of claim 19 wherein said media 



is a rigid disk magnetic media and said means for recording data includes
means for twice recording data on a single track at first and second track
locations 180 degrees out of phase from one another. 21.   The control
apparatus for a data recording device of claim 20 whercin said means for
recording data causes data to be recorded at said first track location
using a first encoding method and at said second track location using a
second encoding method, said second encoding method being different from
said first encoding method. 



22.   The control apparatus for a data recording device of claim 20 wherein
said data written at said first and second track locations is recorded at a
linear density that exceeds the density at which data can be read with an
acceptable level of errors, whereby if an error occurs, the data can be
read at the alternate recording location and the error rate after reading
at each of the locations is within the acceptable level of errors. 23.
The control apparatus for a data recording device of claim 19 further
comprising formatting control means including a format function, said
format function operable to designatc 



a first portion of said recording media for normal recording and a second
portion of said This is the replacement Date: 1 Jul 1999    *   C   L   M
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12b recording media for redundant recording wherein data is recorded at a
multiplicity of out of phase locations. 24.   A data recording device
wherein data is recorded in parallel tracks that repetitively pass a
transducing location comprising; a recording media; transducing means
positionable to write data on and read data from said media; and 



means for recording data on at least some of the tracks a first time using
a first encoding method and a second time using a second encoding method,
said second encoding method being different from said first encoding
method. 25.   A control apparatus for a data recording device wherein data
is recorded in parallel tracks on a record media that repetitively pass a
transducing location, said control apparatus comprising means for
positioning a data transducer to write data on and read data from 



said media; and means for recording a data on at least some of the tracks a
first time using a first encoding method and a second time using a second
encoding method, said second encoding method being different from said
first encoding method. This is the replacement sheet Date:  1 Jul 1999  






