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ndent936\pnhang\pnsp936{\pntxtb \'b7\tab}}
\ls2\aspalpha\aspnum\nocwrap\adjustright \expnd-2\expndtw-11\cgrid
{magnetic pole is so shaped that the length of projection of
}{\expnd-1\expndtw-8\cgrid the second magnetic pole onto the surface
of the magnetic }{\expnd-2\expndtw-10\cgrid disk 'measured  along the
radial direction of the magnetic \par }{\pntext\pard\plain
\f6\fs24\expnd-2\expndtw-10\cgrid \'b7\tab}\pard
\s2\li792\sb144\sl-282\slmult0\nowidctlpar\jclisttab\tx1152{\*\pn\pnl
vlblt\ilvl0\pnrnot0\pnf6\pnfs24\pnulnone\pnstart-1\pnindent936\pnhang
\pnsp432{\pntxtb \'b7\tab}}\ls3\aspalpha \aspnum\nocwrap\adjustright
\expnd-1\expndtw-8\cgrid {10 disk is not more than the track pitch of
the, magnetic disk. \par }\pard
\s2\li2592\sb144\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd-1\expndtw-7\cgrid {According to another aspect of
the invention, there \par
}\qj\fi72\li1656\ri1584\sl-394\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {is provided a magnetic disk apparatus
comprising at least a }{\expnd-2\expndtw-11\cgrid magnetic head for
recording, a rotated magnetic disk, and a }{\expnd-1 \expndtw-7\cgrid
means for positioning the recording magnetic head relative \par
}\ql\fi-576\ri1872\nowidctlpar\adjustright \expnd0\expndtw-2\cgrid
{16 to the rotated magnetic disk, wherein the recording
}{\expnd-1\expndtw-9\cgrid magnetic head comprises a first magnetic
pole disposed on the upstream side, and a second magnetic p ole
disposed on \par }\fi0\ri1728\sl-361\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {the downstream side with respect to the
rotating direction }{\expnd-1\expndtw-7\cgrid of the magnetic head,
the first and second magnetic poles \par
}\li1080\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {20 are faced to each other, a write gap is
formed between the \par
}\li1656\ri1584\sb180\sl-412\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {faced sides of the first and second
magnetic poles, and the }{\expnd-1\expndtw-5\cgrid shape of the
second magnetic pole has a third side between }{\expnd-1
\expndtw-8\cgrid a first side intersecting the write gap and one of
second }{\expnd-2\expndtw-10\cgrid sides faced to the write gap. \par
}\pard
\s2\li1008\sb144\sl-282\slmult0\nowidctlpar\tqr\tx9764\aspalpha\aspnu
m\nocwrap\adjustright \expnd-2\expndtw-10\cgrid {25\tab
}{\expnd-1\expndtw-6\cgrid The third side is provided on the side of
the second \par }\pard
\s2\li1656\sb144\sl256\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \expnd-1\expndtw-6\cgrid {magnetic pole nearer to the write
gap in one mode, and is \par
}\pard\plain\sect\sectd\stextflow0\marglsxn87\margrsxn336\margtsxn406
\margbsxn2058\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple



\sn dxWrapDistBottom}{\sv 0}}{\sp{\sn lineColor}{\sv
0}}}}}\pard\plain
\s2\li5832\sb1404\sl-226\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {6 \par
}\li1800\ri1944\sb432\sl-393\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {provided on the side of the second
magnetic pole farther }{\expnd-2\expndtw-10\cgrid from the write gap
in another mode. \par
}\fi936\ri1512\sb144\sl-397\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Furthermore, the magnetic pole is so shaped
that, at }{\expnd-1\expndtw-9\cgrid a radial position where the angle
formed.between the radial \par
}\fi0\li1368\ri0\sb108\sl-304\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {5 direction of the recording medium and the
track width \par
}\li1800\ri1512\sb144\sl-390\slmult0\nowidctlpar\adjustright
{direction of the magnetic pole is maximum, the length of
}{\expnd-1\expndtw-9\cgrid the projection of the magnetic pole onto
the surface of the \par
}\ri1872\sl-386\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {magnetic disk measured along the radial
direction of the }{\expnd-1\expndtw-7\cgrid magnetic disk is not more
than the track pitch of the \par
}\li1224\ri0\sl-283\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {10 magnetic disk. \par
}\li2736\sb108\sl-311\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {According to a further aspect of the
invention, \par
}\li1800\ri1440\sb144\sl-406\slmult0\nowidctlpar\adjustright {there
is provided a magnetic disk apparatus comprising at least a magnetic
head for recording, a rotated magnetic }{\expnd-1\expndtw-9\cgrid
recording medium, and a means for positioning t he recording \par
}\fi-576\ri2304\sb108\sl-379\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {15 magnetic head relative to the rotated
magnetic disk, }{\expnd-1\expndtw-9\cgrid wherein the recording
magnetic head comprises a first \par
}\fi0\ri1584\sb144\sl-403\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {magnetic pole disposed on the upstream
side, and a second magnetic pole disposed on the downstream side with
respect }{\expnd-1\expndtw-9\cgrid to the rotating direct ion of the
magnetic disk, and a coil \par
}\qj\fi-576\ri1512\sb108\sl-429\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {20 between the first and second magnetic
poles, the first and second magnetic poles are faced to each other, a
write gap }{\expnd-1\expndtw-8\cgrid is formed be tween the faced
sides of the first and second magnetic poles, and the shape of the
second magnetic pole }{\expnd-1\expndtw-9\cgrid comprises a pair of
first sides intersecting the write gap, \par
}\qc\fi0\li0\ri0\sb144\sl-379\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {25 a pair of second sides substantially
faced to the write gap,\line }{\expnd-1\expndtw-7\cgrid and a third
side disposed between one of the first sides \par
}\pard\plain\sect\sectd\stextflow0\marglsxn444\margrsxn0\margtsxn406\
margbsxn2098\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid



\par }\ql\li1728\ri1728\sb432\sl-379\slmult0\nowidctlpar\adjustright
{and one of the pair of second sides substantially faced to the write
gap. \par }\fi936\ri1512\sb144\sl-375\slmult0\nowidctlpar\adjustright
{The third side is disposed on the side of the second
}{\expnd-1\expndtw-8\cgrid magnetic pole nearer to the write gap in
one mode, and is . \par
}\fi-432\ri2016\sl-371\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {6 disposed on the side of the second
magnetic pole farther }{\expnd-2\expndtw-10\cgrid from the write gap
in another mode. \par
}\qj\fi936\ri1872\sl-396\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {Furthermore, the secpnd magnetic pole is
so shaped }{\expnd-2\expndtw-10\cgrid that, at a position where the
skew angle is maximum, the }{length of }{\f22\fs23\expnd0
\expndtw-2\charscalex125\cgrid the }{projection of the second
magnetic pole onto \par
}\ql\fi0\li1152\ri0\sl-268\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {10 the surface of the magnetic disk
measured along the radial \par
}\li1728\ri1872\sb180\sl-361\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {direction of the magnetic disk is not more
than the track }{\expnd-2\expndtw-10\cgrid pitch of the magnetic
disk. \par }\li2592\ri0\sb144\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {As has been mentioned above, magnetic disk
\par }\li1728\sl-276\slmult0\nowidctlpar\adjustright {apparatuses are
classified into a longitudinal magnetic \par
}\li1152\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {16 recording system and a perpendicular
magnetic recording \par
}\li1728\ri1728\sl-392\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {system, and the present invention can
basically be applied }{\expnd-1\expndtw-6\cgrid to both systems. This
point is the same in the modes or }{\expnd-1\expndtw-8\cgrid
embodiments of the present invention illustrated below. \par
}\li2592\ri0\sb180\sl-282\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {Besides, magnetic heads are classified into
single\_}{\fs20\expnd0\expndtw0\cgrid  \par
}\fi-648\li1728\ri1944\sb144\sl-365\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 pole heads, ring heads and the like, and
the present }{\expnd-2\expndtw-10\cgrid invention can be applied to
both types of magnetic heads. \par
}\fi0\ri1728\sl-368\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {This point is also the same in the modes
or embodiments of the present invention illustrated below. \par
}\fi1224\li1368\ri1944\sa540\sl-399\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {According to a still further aspect of the
present }{\expnd-1\expndtw-7\cgrid 26 invention, there is provided a
magnetic disk apparatus comprising at least  a magnetic head for
recording, a \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1339\margrsxn1659\margtsxn
1849\margbsxn2058\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore
\shpleft597\shptop-1404\shpright10225\shpbottom-1404\shpfhdr0\shpwr2\
shpwrk0\shpfblwtxt0\shpz9\shplid1035{\sp{\sn shapeType}{\sv



\sn dxWrapDistBottom}{\sv 0}}{\sp{\sn lineColor}{\sv
0}}}}}\pard\plain
\s2\li4680\sl-225\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {8 \par
}\li720\sb432\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {rotated magnetic recording medium, and a
means for \par }\sb144\nowidctlpar\adjustright {positioning the
recording magnetic head relative to the \par
}\fi72\li648\ri72\sl-372\slmult0\nowidctlpar\adjustright {rotated
magnetic recording medium, wherein the recording
}{\expnd-1\expndtw-9\cgrid magnetic head comprises a magnetic pole
and a coil, and, at \par
}\qc\fi0\li0\ri0\sb180\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {5 a position where the skew angle S is
maximum, the sum of P \par
}\ql\fi72\li648\ri72\sb144\sl-387\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {xsin(S) and WXcos(S) (where W is the width
of the magnetic }{\expnd-1\expndtw-7\cgrid pole, and P is the pole
thickness of the magnetic pole) is }{\expnd-1 \expndtw-8\cgrid not
more than the track pitch of the magnetic disk. \par
}\qr\fi0\li0\ri396\sl-326\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {According to a still further aspect of the
present \par
}\ql\fi-576\li648\ri792\sl-394\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {10 invention, there is provided a magnetic
disk apparatus }{\expnd-1\expndtw-6\cgrid comprisinTat least a
magnetic head for recording, a }{\expnd-1\expndtw-7 \cgrid rotated
magnetic recording medium, and a means for \par
}\fi0\ri504\sl-368\slmult0\nowidctlpar\adjustright {positioning the
recording magnetic head relative to the rotated magnetic recording
medium, wherein the recording \par
}\fi-504\li576\ri72\sb108\sl-425\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {15 magnetic head
}{\fs25\expnd-3\expndtw-15\cgrid ebraprises }{a first magnetic pole
disposed on the }{\i\cgrid upstream }{side, and a second magnetic
pole dis posed on }{\expnd-1\expndtw-6\cgrid the downstream side with
respect to the rotating direction of the magnetic recording medium,
the first and second }{\expnd-1\expndtw-8\cgrid magnetic poles have
faced portions, and the second magnetic \par
}\fi-576\sb144\sl-423\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {20 pole is so shaped that, at a position
where the skew angle }{\expnd-1\expndtw-7\cgrid S is maximum, the sum
of PXsin(S) and WXcos(S) (where W is }{\expnd-1\expndtw-8 \cgrid the
width of the second magnetic pole, and P is the pole
}{\expnd-2\expndtw-10\cgrid thickness of the second magnetic pole) is
not more than the }{\expnd-1\expndtw-8\cgrid track pitch of the
magnetic recording medium. \par }\pard
\s2\sb144\sl-297\slmult0\nowidctlpar\tqr\tx8697\aspalpha\aspnum\nocwr
ap\adjustright \expnd-2\expndtw-10\cgrid {26\tab
}{\expnd-1\expndtw-6\cgrid As these two modes of the invention of
magnetic head \par }\pard
\s2\li576\sb144\sa432\sl268\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \expnd-1\expndtw-6\cgrid {as mentioned above, the
following particular examples may \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1037\margrsxn1194\margbsxn



\sn dxWrapDistBottom}{\sv 0}}{\sp{\sn lineColor}{\sv
0}}}}}\pard\plain
\s2\li4968\sl-233\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {9 \par
}\li936\ri576\sb432\sl-390\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {be given. In the case of a ring type
magnetic head, there }{\expnd-1\expndtw-9\cgrid may be used a method
of adjusting the pole thickness}{\expnd0\expndtw1\sub \cgrid
.}{\expnd-1\expndtw-9\cgrid of,the \par
}\ri1008\sb144\sl-379\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {second magnetic pole, and a method of
shaping the second }{\expnd-1\expndtw-9\cgrid magnetic pole to reduce
the projected length as compared \par
}\li432\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {5 with the case of the conventional
magnetic }{\i\charscalex110\cgrid pole }{thickness. \par
}\li936\ri720\sl-412\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {As for the shaping of the second magnetic
pole, there may }{\expnd-2\expndtw-12\cgrid be used a method of
shaping a corner portion of the second }{magnetic pole nearer to  the
write gap, and a method of shaping a corner Portion of the second
magnetic pole \par }\li360\ri0\sl-268\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {10 farther from the write gap. \par
}\fi864\li936\ri1728\sl-364\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {Now, representative forms of a magnetic
head }{\expnd-2\expndtw-10\cgrid according to the invention will be
enumerated. \par
}\fi0\li1800\ri0\sb180\sl-269\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {A first form is a magnetic head comprising
a first \par }\li864\sb144\sl-275\slmult0\nowidctlpar\adjustright
{magnetic pole, a second magnetic pole faced to the first \par
}\fi-576\ri648\sl-392\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {15 magnetic pole, and a coil, wherein a
write gap is formed }{\expnd-2\expndtw-10\cgrid between faced sides
of the first and second magnetic poles, }{\expnd-1\expndtw-7 \cgrid
and the second magnetic pole has a third side between a \par
}\fi0\ri720\sl-357\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {first side intersecting the write gap and
one of a pair of }{\expnd-1\expndtw-8\cgrid second sides
substantially faced to the write gap. \par }\pard
\s2\li288\sb144\sl-275\slmult0\nowidctlpar\tqr\tx8841\aspalpha\aspnum
\nocwrap\adjustright \expnd-2\expndtw-10\cgrid {20\tab
}{\expnd-1\expndtw-7\cgrid A second form is a magnetic head
comprising a first \par }\pard
\s2\li864\ri288\sb180\sl-396\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \expnd-1\expndtw-6\cgrid {magnetic pole, a second
magnetic pole faced to the first }{\expnd-1\expndtw-5\cgrid magnetic
pole, and a coil, wherein a write gap i s formed
}{\expnd-1\expndtw-8\cgrid between faced sides of the first and
second magnetic poles, - \par
}\ri0\sb144\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {and the shape of the second magnetic pole
comprises a pair \par }\li288\sl-282\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {25 of first sides intersecting the write
gap, and a pair of \par }\li864\sl249\slmult1\nowidctlpar\adjustright



\par
}\pard\plain\sect\sectd\stextflow0\marglsxn511\margrsxn101\margtsxn40
6\margbsxn2078\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft0
\shptop25\shpright11247\shpbottom25\shpfhdr0\shpwr2\shpwrk0\shpfblwtx
t0\shpz11\shplid1037{\sp{\sn shapeType}{\sv 20}}{\sp{\sn fFlipH}{\sv
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv 2}}{\sp{\sn
posrelv}{\sv 2}}{\sp{\sn shapePath}{\sv 4}}{\sp{ \sn fFillOK}{\sv
0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv 13970}}{\sp{\sn
fArrowheadsOK}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn
dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv 0}}{\sp{\sn
dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv 0}}{\sp{\sn
lineColor}{\sv 0}}}}}\pard\plain
\s2\li5688\sb1404\sl-223\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f27\fs24\cgrid {10 \par
}\li1728\ri1512\sb468\sl-375\slmult0\nowidctlpar\adjustright
\f16\expnd-2\expndtw-11\cgrid {a third side between one of the first
sides and one of the }{\expnd-2\expndtw-10\cgrid pair of second sides
faced to the write gap. \par
}\li2664\ri0\sb144\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {The third side is provided on the side of
the second \par }\li1728\sl-290\slmult0\nowidctlpar\adjustright
{magnetic pole nearer to the write gap in one mode, and is \par
}\fi-504\ri1512\sl-412\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {5 provided on the side of the second
magnetic pole farther }{\expnd0\expndtw-4\cgrid from the write gap.
Of these modes, the former mode in }{\expnd-2\expndtw-12\cgrid wh ich
the third side is provided on the side nearer to the
}{\expnd-1\expndtw-7\cgrid write gap is more useful in the case of a
perpendicular \par
}\fi0\li1656\ri0\sb108\sl-333\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {magnetic recording sYstem. The latter mode
in which the \par
}\li1152\sb180\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {10 third side is provided on the side
farther from the write \par }\pard
\s4\fi72\li1656\ri1656\sb144\sl-357\slmult0\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-2\expndtw-12\cgrid
{gap is more useful in the case of a longitudinal magnetic
}{\expnd-1\expndtw-6\cgrid recording system. T he difference between
the two modes \par }\pard
\s2\fi72\li1656\ri1800\sb144\sl-368\slmult0\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs3\f16\fs24\expnd-2\expndtw-12\cgrid
{comes from the position of a recording point of magnetic
}{\expnd-2\expndtw-10\cgrid inversion in the tw o systems. \par
}\pard
\s2\li1080\sb144\sl-276\slmult0\nowidctlpar\tqr\tx8813\aspalpha\aspnu
m\nocwrap\adjustright \expnd-2\expndtw-10\cgrid {15\tab
}{\expnd-1\expndtw-8\cgrid Ordinarily, the shape of the first and
second \par }\pard
\s4\li1656\ri1512\sb144\sl-361\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs5\f16\fs24\expnd-2\expndtw-10\cgrid
{magnetic pole is basically a rectangle, and tetrangles are



ibed as rectangle. In \par }\pard
\s4\li1656\ri1512\sb144\sl-401\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-8\cgrid
{addition, the second side substantially faced to the write gap
includes a side farther from the write gap and  a side
}{\expnd-1\expndtw-7\cgrid nearer to the write gap, and the present
invention can be \par }\pard
\s2\li1008\sb144\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd0\expndtw-4\cgrid {25 embodied
using any one of the two sides. \par
}\li2520\sb180\sl240\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {By use of a magnetic head having such a
shape, the \par
}\pard\plain\sect\sectd\stextflow0\marglsxn223\margrsxn389\margtsxn40
6\margbsxn2178\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft0
\shptop25\shpright11247\shpbottom25\shpfhdr0\shpwr2\shpwrk0\shpfblwtx
t0\shpz12\shplid1038{\sp{\sn shapeType}{\sv 20}}{\sp{\sn fFlipH}{\sv
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv 2}}{\sp{\sn
posrelv}{\sv 2}}{\sp{\sn shapePath}{\sv 4}}{\sp{ \sn fFillOK}{\sv
0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv 18415}}{\sp{\sn
fArrowheadsOK}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn
dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv 0}}{\sp{\sn
dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv 0}}{\sp{\sn
lineColor}{\sv 0}}}}}\pard\plain
\s2\li5616\sb1332\sl-212\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f10\fs23\cgrid {11 \par
}\ql\li1656\ri1440\sb468\sl-418\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd0\expndtw-3\cgrid {magnetic disk apparatus pertaining
to the present }{\expnd0\expndtw-2\cgrid application can be so
constituted that, at a radial }{\expnd-1\expndtw-9 \cgrid position
where the skew angle is maximum, the length of the \par
}\ri0\sb108\sl-333\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {projection of the second magnetic pole onto
the surface of \par
}\qj\fi-432\ri1728\sl-413\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {5 the magnetic disk measured along the
radial direction of }{\expnd-2\expndtw-12\cgrid the magnetic disk is
not more than the track pitch of the }{\expnd-2\expndtw-10 \cgrid
magnetic disk. \par
}\ql\fi936\ri1584\sb144\sl-382\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {As the mode of the present invention, the
following }{\expnd-1\expndtw-7\cgrid mode can also be adopted; which
are excellent in the \par
}\fi-576\ri2232\sl-386\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {10 characteristics of thermal decay as
compared with the }{\expnd-1\expndtw-9\cgrid magnetic disk
apparatuses according to the prior art. \par
}\fi936\ri1224\sb108\sl-406\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {According to a primary point of the mode of
the present invention, there is provided a magnetic disk
}{\expnd-1\expndtw-8\cgrid apparatus comprising at least a magne tic
head for recording, \par



\par }\ri1656\sl-382\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {magnetic pole on the upstream side, and a
second magnetic }{\expnd-1\expndtw-7\cgrid pole on the downstream
side with respect to the rotating \par
}\li1080\ri0\sb108\sl-290\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 direction of the magnetic disk, the first
and second \par
}\li1656\ri1512\sb144\sl-406\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {magnetic poles have faced sides, and the
second magnetic }{\expnd-1\expndtw-8\cgrid pole is so shaped that, at
a position where the skew angle }{\expnd-1\expndtw-7 \cgrid is
maximum, the width of an overlapped area of the \par
}\ri0\sl-312\slmult0\nowidctlpar\adjustright \expnd-1\expndtw-6\cgrid
{projection of the second magnetic pole onto the surface of \par
}\qc\li0\sl-364\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {25 the magnetic disk and the track width of
the magnetic disk\line is not more than 10% of the track width.
Further, the \par
}\pard\plain\sect\sectd\stextflow0\marglsxn324\margrsxn288\margtsxn40
6\margbsxn2158\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
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dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv 0}}{\sp{\sn
lineColor}{\sv 0}}}}}\pard\plain
\s2\li5616\sb1332\sl-232\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {12 \par
}\li1656\ri1440\sb468\sl-357\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {width of the overlapped area is preferably
not more than 5% }{\expnd-2\expndtw-10\cgrid of the track width. \par
}\fi936\ri1872\sb180\sl-368\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {An important point in the above modes is
that the }{\expnd-1\expndtw-8\cgrid length of the overlapped area of
the projection of the \par
}\fi-432\ri1440\sb144\sl-420\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {5 magnetic pole onto the surface of the
magnetic disk and the }{\expnd0\expndtw-3\cgrid track width of the
magnetic disk as measured along the }{\expnd-1\expndtw-5 \cgrid track
width direction is not more than 10% of the track width. Further, the
width of the overlapped area is }{\expnd0\expndtw-4\cgrid preferably
not more than Wof the track width. \par }\pard
\s6\li1080\sb144\sl-276\slmult0\nowidctlpar\tqr\tx8748\aspalpha\aspnu
m\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-2\expndtw-10\cgrid
{10\tab }{\expnd-1\expndtw-8\cgrid Naturally, as mentioned above,
absence of the \par }\pard
\s2\li1584\ri1440\sb180\sl-405\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-8\cgrid
{overlapped area of the projection of the magnetic pole onto



\sn shapeType}{\sv 20}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv
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0}}}}}\pard\plain \s2\li1584\ri1584\sb144\sl-394\slmult0
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f16\fs24\expnd-1\expndtw-8\cgrid {The Method can suppress the
acceleration of thermal decay }{\expnd-2\expndtw-10\cgrid attendant
on appending of information onto a magnetic disk }{\expnd-1\expndtw-5
\cgrid apparatus. Therefore, by using the method with the \par }\pard
\s6\li1008\sb144\sl-283\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-6\cgrid {20 magnetic
disk apparatus according to the present invention, \par }\pard
\s2\li1584\ri1656\sb144\sl-423\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-2\expndtw-11\cgrid {the
thermal decay at the time of recording on the magnetic
}{\expnd-2\expndtw-10\cgrid disk apparatus can be  suppressed, and
the thermal decay on the magnetic. disk apparatus attendant on
repetition of recording can be effectively suppressed. \par }\pard
\s6\li1008\sb144\sl-290\slmult0\nowidctlpar\tqr\tx9259\aspalpha\aspnu
m\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-2\expndtw-10\cgrid
{25\tab }{\expnd-1\expndtw-9\cgrid . The method comprises storing
modified or appended \par }\pard
\s2\li1584\sb144\sa504\sl-248\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-7\cgrid
{information in a sector different from a sector with data \par
}\pard\plain\sect\sectd\stextflow0\marglsxn632\margrsxn0\margtsxn1856
\margbsxn2078\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft0
\shptop-1418\shpright11247\shpbottom-1418\shpfhdr0\shpwr2\shpwrk0\shp
fblwtxt0\shpz15\shplid1041{\sp{\sn shapeType}{\sv 20}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
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\s2\li5616\sl-240\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {18 \par
}\ql\li1656\ri1584\sb432\sl-419\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {recorded therein, without overwriting on a
part or entire body of the sector with data recorded therein, at the
time }{\expnd0\expndtw-4\cgrid of modifying or a ppending information
by use of the }{\expnd-2\expndtw-10\cgrid magnetic disk apparatus.
\par }\li1152\ri0\sb144\sl-225\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {5 \par
}\li1656\sb180\sl-207\slmult0\nowidctlpar\adjustright
\f0\fs21\expnd3\expndtw16\cgrid {BRIEF DESCRIPTION OF THE DRAWINGS
\par }\fi864\ri1656\sl-372\slmult0\nowidctlpar\adjustright



\par }\fi0\li2520\ri0\sb144\sl-285\slmult0\nowidctlpar\adjustright
\expnd2\expndtw10\cgrid {FIG. 4 }{\f16\fs24\expnd0\expndtw0\cgrid is
a sectional view showing general \par
}\li1584\sl-275\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd-2\expndtw-10\cgrid {constitution of a magnetic disk
apparatus; \par }\pard
\s2\li1008\sb108\sl-342\slmult0\nowidctlpar\tqr\tx7073\aspalpha\aspnu
m\nocwrap\adjustright {15\tab }{\f0\fs21\expnd2\expndtw12\cgrid FIG.
5 }{\expnd0\expndtw2\cgrid is a perspective view of a \par }\pard
\s2\li1584\sb144\sl-282\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright {recording/reproducing portion; \par
}\fi936\ri1800\sl-395\slmult0\nowidctlpar\adjustright
\f0\fs21\expnd1\expndtw8\cgrid {FIG. 6A
}{\f16\fs24\expnd0\expndtw-2\cgrid is a bottom view as viewed from an
air }{\f16\fs24\expnd-2\expndtw-12\cgrid bearing surface of the
recording/reproducing  portion of a
}{\f16\fs24\expnd-2\expndtw-10\cgrid magnetic head; \par }\pard
\s2\li1008\sb180\sl-248\slmult0\nowidctlpar\tqr\tx8153\aspalpha\aspnu
m\nocwrap\adjustright \expnd0\expndtw0\cgrid {20\tab
}{\expnd2\expndtw10\cgrid FIG. 6B }{\f16\fs24\cgrid is a vertical
sectional view of a \par }\pard
\s2\li1584\sb144\sl-283\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \f16\fs24\expnd-1\expndtw-8\cgrid {recording/reproducing
portion of a magnetic head; \par
}\fi936\ri2376\sb180\sl-402\slmult0\nowidctlpar\adjustright
\f0\fs21\expnd0\expndtw0\cgrid {FIG.
}{\f16\fs24\expnd-2\expndtw-10\cgrid 7 is a plan view showing the
positional }{\f16\fs24\expnd-2\expndtw-12\cgrid relationship between
a magnetiC head an d write tracks }{\f16\fs24\expnd-1\expndtw-8\cgrid
according to a first embodiment of the invention; \par
}\fi-576\sb144\sa468\sl-372\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd-2\expndtw-10\cgrid {25\tab \tab
}{\f0\fs21\expnd-21\expndtw-106\cgrid FIG.
}{\expnd-23\expndtw-116\cgrid 8 is 'a plan view showing the
positional\line }{relationship between  a magnetic head and write
tracks \par
}\pard\plain\sect\sectd\stextflow0\marglsxn638\margrsxn0\margtsxn1835
\margbsxn2078\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
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8890}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv
0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv
0}}{\sp{\sn lineColor}{\sv 0}}}}}\pard\plain
\s2\li5616\sl-232\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-4\expndtw-20\cgrid {14 \par
}\ql\li1584\sb432\sl-290\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {illustrating the problem in the prior art;
\par }\fi936\ri2016\sb144\sl-408\slmult0\nowidctlpar\adjustright



\par }\pard
\s2\li1584\ri1800\sb144\sl-372\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \expnd-2\expndtw-11\cgrid {magnetic field
distribution at the track edge in the ring
}{\expnd-2\expndtw-10\cgrid type magnetic head; \par
}\fi936\ri2376\sl-368\slmult0\nowidctlpar\adjustright
\expnd-4\expndtw-20\cgrid {FIG. 11 is a plan view showing the
positional }{\expnd-2\expndtw-10\cgrid relationship between a
magnetic head and write tracks \par
}\fi0\li1008\ri0\sb180\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {10 according to a second embodiment of the
invention; \par
}\fi936\li1584\ri2376\sb144\sl-391\slmult0\nowidctlpar\adjustright
\expnd-4\expndtw-20\cgrid {FIG. 12 is a plan view showing the
positional }{\expnd-2\expndtw-12\cgrid relationship between a
magnetic head and write tracks }{\expnd-1\expndtw-8\cgrid a ccording
to a third embodiment of the invention; \par
}\qc\fi0\li0\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {FIG. 13 is a plan view showing the
positional \par }\sl-361\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {15 relationship between a magnetic head and
write tracks\line }{\expnd-1\expndtw-8\cgrid according to a fourth
embodiment of the invention; \par
}\ql\fi936\li1512\ri2016\sl-364\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {FIG. 14 is a sectional view showing an
example of }{\expnd-1\expndtw-8\cgrid stack of a magnetic recording
medium; \par }\fi0\li2448\ri0\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {FIG. 15 is a diagram showing an example of
magnetic \par }\li936\sl-283\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 field distribution in the case of using a
longitudinal \par
}\li1512\ri1512\sb180\sl-399\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {magnetic recording medium with a ring type
magnetic head in }{\expnd0\expndtw-1\cgrid the case of using a
bi-layer perpendicular magnetic }{\expnd-1\expndtw-8 \cgrid recording
medium with a ring type magnetic head; \par
}\li2448\ri0\sb144\sl-276\slmult0\nowidctlpar\adjustright
\f22\fs22\expnd2\expndtw12\i\cgrid {FIG.
}{\f16\fs24\expnd-1\expndtw-8\i0\cgrid 16A is a plan view of a
magnetic pole before \par
}\li936\sl-283\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd0\expndtw-4\i0\cgrid {25 machining formed by a
prior-art method; \par
}\li2448\sb180\sl240\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {FIG. 165 is a plan view of an example of a
magnetic \par
}\pard\plain\sect\sectd\stextflow0\marglsxn491\margrsxn119\margtsxn40
6\margbsxn2018\linex0\sectdefaultcl\pard\plain
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\par }\fi936\ri1872\sb144\sl-397\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-13\cgrid {FIG. 17A is a plan view of a magnetic pole
before }{\expnd-1\expndtw-8\cgrid machining formed by a prior-art
method; \par }\fi1440\li1224\ri1584\sb108\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {FIG. 17B is a plan view of an example of a
magnetic }{\expnd0\expndtw0\cgrid 5 pole after machining; \par
}\fi936\li1728\ri1872\sb144\sl-389\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-13\cgrid {FIG. 18A is a plan view of a magnetic pole
before }{\expnd-1\expndtw-8\cgrid machining formed by a prior-art
method; \par }\ri1584\sb108\sl-386\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {FIG. 18B is a plan view of an example of a
magnetic }{\expnd-2\expndtw-10\cgrid pole after machining; \par
}\pard
\s2\li1152\sb144\sl-297\slmult0\nowidctlpar\tqr\tx9396\aspalpha\aspnu
m\nocwrap\adjustright \expnd-2\expndtw-10\cgrid {10\tab
}{\expnd-1\expndtw-7\cgrid FIG. 19A is a plan view of a magnetic pole
before \par }\pard
\s2\li1728\sb144\sl-297\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd-1\expndtw-8\cgrid {machining formed by a prior-art
method; \par
}\fi936\ri1584\sb108\sl-386\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {FIG. 19B is a plan view of an example of a
magnetic }{\expnd-1\expndtw-8\cgrid pole after machining; \par
}\fi0\li2664\ri0\sb144\sl-283\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {FIG. 20 is a diagram illustrating a data
\par }\fi-576\li1728\ri1800\sl-379\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {16 modifying/appending system for a
magnetic disk apparatus }{\expnd-1\expndtw-8\cgrid according to the
invention; and \par
}\fi936\ri2232\sb108\sl-399\slmult0\nowidctlpar\adjustright {FIG. 21
is a plan view showing the positional }{\expnd-2\expndtw-12\cgrid
relationship between a magnetic head and write tracks
}{\expnd-1\expndtw-8\cgrid according to a further embodiment  of the
invention. \par
}\fi0\li1152\ri0\sb180\sl-216\slmult0\nowidctlpar\adjustright
\f10\fs22\expnd0\expndtw0\cgrid {20 \par
}\li1728\sb144\sl-254\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd-1\expndtw-8\cgrid {DETAILED DESCRIPTION OF THE
INVENTION \par }\li2664\sb180\sl-297\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {First, representative examples of
constitution of a \par
}\li1728\ri1800\sb144\sl-382\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {magnetic disk apparatus and a magnetic
head according to }{\expnd-1\expndtw-8\cgrid the present application
will be described. \par }\pard
\s2\li1152\sb108\sl-290\slmult0\nowidctlpar\tqr\tx9691\aspalpha\aspnu
m\nocwrap\adjustright {25\tab }{\expnd-1\expndtw-7\cgrid FIG. 3 is a
schematic diagram showing the plan view \par }\pard
\s2\qc\sb180\sl268\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjust
right \f22\fs7\expnd0\expndtw3\sub\charscalex90\cgrid
{\'95}{\f16\fs24\expnd-1\expndtw-7\nosupersub\charscalex100\cgrid of
the magnetic disk apparatus, and FIG. 4 is a schema tic \par
}\pard\plain\sect\sectd\stextflow0\marglsxn525\margrsxn85\margtsxn426
\margbsxn2078\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
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\s2\li5616\sb1404\sl-240\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {16 \par
}\ql\li1584\sb432\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {diagram showing a sectional view of the
apparatus. \par }\li2592\sb144\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {The magnetic disk and the relationship
between the \par
}\li1584\ri1584\sl-354\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {magnetic disk and a rotary actuator are
basically the same }{\expnd-2\expndtw-10\cgrid as those shown in FIG.
1 and 'FIG. 2. \par
}\fi936\ri1656\sb180\sl-414\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {This example of magnetic disk apparatus
comprises a }{\expnd-1\expndtw-8\cgrid magnetic disk 3, and a
magnetic head 1 for carrying out rebording and/or reproductio n on
the magnetic recording }{\expnd-1\expndtw-5\cgrid medium. The
magnetic head 1 is positioned and mounted \par
}\fi0\ri0\sb144\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {through the rotary actuator 2 and a
suspension arm 50. The \par
}\fi-504\ri1440\sl-415\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {10 rotary actuator 2 performs rotational
motion with a support }{\expnd-1\expndtw-6\cgrid point 0 as a center.
The example shown in FIG. 1 is an }{\expnd-1\expndtw-5 \cgrid example
in which a recording portion and a reproducing
}{\expnd0\expndtw0\cgrid portion are mounted on one magnetic head. An
inductive }{\expnd-1\expndtw-7\cgrid type head is used for the
recording portion, and, for \par
}\sb180\sl-392\slmult0\nowidctlpar\adjustright {15 example, an MR
head or the like is used for the reproducing
}{\expnd-1\expndtw-6\cgrid portion. Ordinarily, the recording portion
and the }{\expnd-1\expndtw-8\cgrid reproducing portion are provided a
s a laminate. \par
}\fi0\li2520\ri0\sb144\sl-268\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {As the magnetic recording medium in the
case of \par }\li1584\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {longitudinal magnetic recording system,
there are used, for \par
}\li1008\sl-275\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 example, cobalt-chromium based alloys
such as cobalt\_}{\fs20\expnd0\expndtw0\cgrid  \par
}\li1584\ri1440\sl-414\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {chromium alloys, cobalt-platinum alloys,
cobalt-chromium\-tantalum alloys, cobalt-chromium-platinum alloys,
cobalt\-}{\expnd-2\expndtw-10\cgrid chromium-tantalum-platinu m
alloys or samarium-cobalt based' }{\expnd-1\expndtw-6\cgrid alloys.
As the recording medium in the case of \par
}\li1008\ri0\sb180\sl-275\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {25 perpendicular magnetic recording, there
are used cobalt\_}{\fs20\expnd0\expndtw0\cgrid  \par
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}\li1656\sb468\sl-239\slmult0\nowidctlpar\adjustright {like. \par
}\qj\fi936\ri1584\sb144\sl-406\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {A signal processing system is chiefly shown
in FIG. }{\expnd-1\expndtw-5\cgrid 4. An electric signal sent to the
magnetic head 1 through }{\expnd-1\expndtw-9 \cgrid a preamplifier 15
is converted into a magnetic information \par
}\fi-432\ri1440\sb180\sl-420\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {5 and recorded in the magnetic recording
medium mounted on a }{\expnd-1\expndtw-6\cgrid rotated magnetic disk
3 by use of the magnetic head 1. At }{\expnd-2 \expndtw-11\cgrid the
time of- reproduction, conversely, magnetic information
}{\expnd-1\expndtw-8\cgrid recorded in the magnetic recording medium
is converted into an electric signal by the magnetic head 1, and the
\par }\ql\fi-576\ri1296\sb144\sl-405\slmult0\nowidctlpar\adjustright
{10 converted information is transmitted to the preamplifier 15.
}{\expnd-1\expndtw-8\cgrid The recording or reproduced signal is sent
through the preamplifier 15 to a package board 16 o n which a signal
processing circuit and a controller are mounted. \par
}\fi0\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Positioning of the magnetic head 1 to a
target track }{\fs23\expnd0\expndtw2\i\cgrid is \par
}\qj\fi-576\ri1512\sl-412\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {15 carried out by the rotary actuator .2
driven by a voice coil }{\expnd-1\expndtw-7\cgrid motor 17. In FIG.
3, the upper side of the broken line is }{\expnd-2 \expndtw-13\cgrid
the enclosure side, and the lower side is the package board
}{\expnd-2\expndtw-10\cgrid side. In the example shown, the magnetic
disk 3 includes a }{\expnd-1\expndtw-8\cgrid first disk (3-1), a
second disk (3-2) and a third disk (3- \par
}\ql\fi0\li1008\ri0\sb180\sl-276\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {20 3). Symbol 4 in FIG. 3 and FIG. 4 denotes
the rotating \par }\li1656\sb144\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {direction (circumferential direction) of
the magnetic disk. \par
}\qc\li0\sl-399\slmult0\nowidctlpar\adjustright {FIG. 5 is an
enlarged view of an information\line }{\expnd-1\expndtw-7\cgrid
recording/reproducing portion, FIG. 6(A) is a bottom view\line }{as
viewed from an air bearing surface of the magnetic head, \par
}\ql\li1008\sb180\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {25 and FIG. 6(B) is a vertical sectional
view of the magnetic \par
}\li1656\sb144\sl249\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {head. Referring to the figures, concrete
structure of the \par
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}\li1728\ri1728\sb432\sl-375\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {example of magnetic head will be
described. As mentioned }{\expnd-1\expndtw-7\cgrid above, the
magnetic head 1 comprises as one body a \par
}\li1656\ri1800\sb144\sl-372\slmult0\nowidctlpar\adjustright
{recording head 5 having only a recording function, and a
}{\expnd-1\expndtw-8\cgrid reproducing head 6 having only a
reproducing function. \par
}\fi-432\ri1368\sb180\sl-399\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {5\tab \tab As shown in FIG. 5, the
recording head 5 comprises a\line }{\expnd-1\expndtw-7\cgrid
recording magnetic pole 8 and an upper shield film 19, with a coil
18 therebetween. The upper shield film 19 functions \par
}\fi0\ri1440\sb144\sl-368\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {also as a first magnetic pole. Naturally,
the shield and }{\expnd-1\expndtw-9\cgrid the first magnetic pole may
be provided as separate bodies. \par
}\fi-504\ri1872\sl-392\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {10\tab \tab By generating an alternating
recording current in\line }{\expnd-1\expndtw-9\cgrid the coil 18, an
alternating magnetic field is generated }{\expnd0 \expndtw-3\cgrid
between the write pole 8 and the
}{\f22\fs20\expnd-4\expndtw-23\i\cgrid upper
}{\expnd0\expndtw-3\cgrid shield film 19, \par
}\fi0\ri1728\sl-364\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {whereby magnetic information is recorded on
the magnetic }{\expnd-1\expndtw-7\cgrid recording medium. In FIG.
6(B), the magnetic field 51 is \par
}\li1080\ri0\sl-268\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {15 shown schematically. \par
}\fi936\li1656\ri1440\sl-405\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {The reproducing head 6 is sandwiched between
the }{\expnd-2\expndtw-10\cgrid upper shield 19 and a lower shield
film 20, whereby leakage }{\expnd-1\expndtw-8\cgrid  flux from the
neighborhood is shielded, and only the }{\expnd-1\expndtw-7\cgrid
information directly beneath the target position can be \par
}\fi-576\ri1512\sb180\sl-396\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {20 reproduced easily. A layer 23 is the
shield gap (FIG. 6(A) }{\expnd0\expndtw0\cgrid and FIG. 6(B)). The
form of this example is now widely }{\expnd-1\expndtw-8 \cgrid used
for magnetic heads. \par
}\fi0\li2592\ri0\sb144\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {An insulation film, for example,.an alumina
layer 22 \par
}\fi576\li1080\ri1440\sl-379\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {is provided between a first magnetic pole
(functioning also }{\expnd-1\expndtw-5\cgrid 25 as upper shield) 19
and a second magnetic pole (recording \par
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ight \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {19 \par
}\ql\li1656\ri2304\sb432\sl-375\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {insulation film 22, and the second
magnetic pole coil }{\expnd-2\expndtw-10\cgrid (recording pole) 8 are
laminated, and one side of the \par
}\ri1800\sb144\sl-379\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {laminate constitutes an air bearing
surface. As shown in }{\expnd-1\expndtw-8\cgrid FIG. 6(B), the
magnetic head 1 is faced to the magnetic \par
}\qj\fi-432\li1584\sl-399\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {5 disk 3. Therefore, the portion of the
insulation film 22 }{\expnd-1\expndtw-9\cgrid constitutes a write
gap. The magnetic disk 3 comprises a }{\expnd-1\expndtw-8 \cgrid
recording medium layer 25 laminated on a substrate 24. \par
}\ql\fi936\sl-365\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {Although the present invention is
naturally useful }{\expnd-1\expndtw-6\cgrid for magnetic disk
apparatuses in general, it is ' \par
}\qc\fi0\li0\ri0\sb180\sl-364\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {10 particularly useful for a magnetic disk
apparatus designed\line }{\expnd-2\expndtw-10\cgrid for a high record
density of not less than 10 Gbit/in}{\expnd0
\expndtw0\super\charscalex110\cgrid 2}{\expnd-2\expndtw-10\cgrid .
\par }\qj\li1584\ri1656\sb144\sl-394\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {Naturally, this is due to the fact that
the track width is }{\expnd-1\expndtw-9\cgrid smaller than the
conventional values. Generally, the pole }{\expnd-1 \expndtw-8\cgrid
thickness of the second magnetic pole may }{\expnd0\expndtw2\i\cgrid
be }{\expnd-1\expndtw-8\cgrid several \par
}\ql\li1008\ri0\sl-283\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {15 micrometers, and, usually, 3 to 411m. The
thickness of the \par
}\li1584\ri1728\sl-409\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {first magnetic pole also is about several
micrometers. As the track width, a value of about 50 to 80% of the
track }{\expnd-2\expndtw-10\cgrid pitch is adopted. Naturall y, these
specific values are }{\expnd-1\expndtw-7\cgrid determined according
to required specifications of the \par
}\li1008\ri0\sl-275\slmult0\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {20 magnetic disk. \par
}\qj\fi864\li1584\ri1800\sl-414\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {Next, the positional relationship of the
magnetic }{\expnd-1\expndtw-9\cgrid head and recording tracks
according to the invention will be described. FIG. 7, FIG . 8 and
FIGS. 11 to 13 show the positional relationship of magnetic pole,
recording track \par
}\qc\fi0\li0\ri0\sa432\sl-368\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {25 (data track) and adjacent tracks, as
viewed from above. In\line }{\expnd-1\expndtw-8\cgrid addition,
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cwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-9\cgrid {and
radial direction of the disk are also shown. In these
}{\expnd-2\expndtw-11\cgrid figures, the same compon ents or members
are denoted by the }{\expnd-1\expndtw-8\cgrid same symbol;
accordingly, individual descriptions may be
}{\expnd-1\expndtw-6\cgrid omitted for each of the figures.
Furthermore, FIG. 9 and \par }\pard
\s2\fi-432\li1656\ri2232\sb144\sl-353\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-8\cgrid
{5 FIG. 10 show examples of the recording magnetic field
}{\expnd-2\expndtw-10\cgrid distribution at a c entral. \par
}\fi936\ri1656\sb180\sl-391\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {FIG. 7 shows the positioning relationship
between a }{\expnd-1\expndtw-8\cgrid magnetic head and recording
tracks according to a first }{\expnd-1\expndtw-6\cgrid e mbodiment of
the invention. The figure shows the \par
}\fi0\li1080\ri0\sb144\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {10 positional relationship, as viewed from
above, of a data \par }\pard
\s4\li1656\ri1584\sb144\sl-407\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-9\cgrid {track
10 and adjacent tracks 11, 12 in the case where the skew angle is S.
The track pitch is denoted by numer al 13. }{\expnd-1\expndtw-8\cgrid
As the magnetic head, only a first (lower) pole 15 and a
}{\expnd-1\expndtw-5\cgrid second (upper) pole 9 are illustrated. The
areas of \par }\pard
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{16 symbols 10', 11' and 12' in the figure are the areas of
}{\expnd-1\expndtw-7\cgrid inversion of magn etization corresponding
to recording \par }\pard
\s4\li1656\ri1512\sb180\sl-357\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-8\cgrid
{tracks in the recording medium layer. This applies also in
}{\expnd-2\expndtw-10\cgrid the similar figures. \par }\pard
\s2\li2520\sb144\sl-283\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd-1\expndtw-7\cgrid {In the
present example, the projected length 14 of \par
}\qc\li0\sl-368\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {20 the upper pole 9 in the radial direction
of disk is set to\line be not more than the track pitch. For this
purpose, as \par }\pard
\s4\fi72\li1584\ri1728\sb144\sl-401\slmult0\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-9\cgrid
{shown in FIG. 7, a corner of the upper pole 9 is cut away
}{\expnd-1\expndtw-8\cgrid so that the magnetic  pole of the
recording head does not }{\expnd-2\expndtw-10\cgrid overlap on the
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\expnd-2\expndtw-11\cgrid {first magnetic pole 15 disposed on the
upstream side, and a }{\expnd-1\expndtw-7\cgrid second magnetic pole
9 disposed on downstream side with }{\expnd-1 \expndtw-8\cgrid
respect to the rotating direction of the magnetic disk. \par
}\ri0\sb108\sl-312\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {The first and second magnetic poles are
faced to each other, \par
}\fi-432\ri1368\sb144\sl-426\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {5 and the portion between the faced sides
30, 31 of the first }{\expnd0\expndtw-4\cgrid pole 15 and the second
pole 9 constitutes a write gap 36. }{\expnd-1 \expndtw-5\cgrid The
second magnetic pole 9 has a third side 34 between a
}{\expnd-1\expndtw-8\cgrid first side 35 intersecting the write gap
36 and one 33 of }{\expnd0\expndtw-4\cgrid second sides (31, 33)
faced to the write gap 36. Thuslthe \par }\pard
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angle (S) is maximum, the length 14 of the projection
}{\expnd-1\expndtw-9\cgrid of the second pole 9 ont o the surface of
the magnetic disk }{\expnd-1\expndtw-8\cgrid measured along the
radial direction of the magnetic disk }{\expnd-1\expndtw-9\cgrid
(namely, projected length) is not more than the track pitch \par
}\pard
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\expnd-1\expndtw-9\cgrid {thermal decay due to head field does not
occur. To ensure }{\expnd-1\expndtw-8\cgrid that, at a position where
the skew angle is maximum, the }{\expnd-1\expndtw-7 \cgrid length of
the projection of the magnetic pole onto the \par }\pard
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\expnd-1\expndtw-8\cgrid {Naturally, the present invention can be
applied to }{\expnd-2\expndtw-10\cgrid various recording heads and
magnetic disk apparatuses other than the illustrat ed here. \par
}\fi0\li2664\ri0\sb144\sl-319\slmult0\nowidctlpar\adjustright {The
ring type Magnetic head can be Used for both \par
}\fi-504\li1728\ri1512\sl-382\slmult0\nowidctlpar\adjustright {5
longitudinal magnetic recording and perpendicular magnetic
}{\expnd-1\expndtw-7\cgrid recording, and spacing of the write gap
and other \par }\qj\fi0\ri1656\sl-403\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {characteristics are selected according to
the differences }{\expnd-1\expndtw-7\cgrid in the recording systems.
A comparatively narrower write gap is used for longitudina l magnetic
recording, and a \par
}\ql\fi-576\ri1368\sl-401\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {10 comparatively wider write gap is used
for perpendicular }{\expnd0\expndtw-1\cgrid magnetic recording. In
the perpendicular magnetic }{\expnd-1\expndtw-9\cgrid reco rding, the
perpendicular component of the magnetic flux \par
}\fi0\sb108\sl-372\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {to the recording medium surface is
utilized. Therefore, }{\expnd-1\expndtw-9\cgrid designing of the
magnetic head, particularly the write gap, \par
}\li1152\ri0\sb144\sl-283\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {15 is so conducted that.the perpendicular
component of the \par
}\li1728\ri1512\sl-401\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {head field is principally generated on the
surface of the }{\expnd-1\expndtw-7\cgrid recording medium. On the
other hand, in the longitudinal }{magnetic recording, the i n-plane
component of the magnetic \par



\par }\li1728\ri1656\sl-416\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {write gap, is so conducted that the
in-plane component of the head field is principally generated on the
surface of }{\expnd-1\expndtw-6\cgrid the recording medium. Acc
ordingly, the magnetic heads }{\expnd-1\expndtw-7\cgrid according to
the invention particularly suited to both \par
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differently depending on the }{\expnd-1\expndtw-5\cgrid system. As
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\s2\li5616\sb1404\sl-240\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {23 \par
}\li1656\sb468\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {component of head field is present at the
write gap portion \par
}\ri1728\sb144\sl-375\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {in the case of longitudinal magnetic
recording, whereas a }{\expnd-1\expndtw-7\cgrid large perpendicular
component of head field is present \par }\pard
\s6\li1656\sb144\sl-283\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-7\cgrid {throughout
the magnetic pole in the case of perpendicular \par }\pard
\s2\qj\fi-432\li1656\ri1440\sb144\sl-420\slmult0\nowidctlpar\aspalpha
\aspnum\nocwrap\adjustright \plain
\cs3\f16\fs24\expnd-1\expndtw-7\cgrid {5 magnetic recording.
Therefore, finally determined recorded state on the medium is located
at the w rite gap portion in }{\expnd-1\expndtw-9\cgrid the case of
longitudinal magnetic recording, whereas it is
}{\expnd-2\expndtw-11\cgrid located at an end portion on the trailing
side of the upper }{pole or main pole in the case of perpendicular
magnetic \par }\pard
\s6\li1080\sb144\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd0\expndtw2\cgrid {10 recording.
\par }\pard
\s2\li2520\sb180\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd-1\expndtw-7\cgrid {The
characteristic feature pertaining to the gist of \par
}\li1584\ri1584\sb144\sl-361\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {the invention is that, at a radial
position where the skew angle is maximum, the length of the
.projection of the \par }\ri0\sl-276\slmult0\nowidctlpar\adjustright



\par }\pard
\s2\qj\fi-576\li1584\ri1656\sb144\sl-414\slmult0\nowidctlpar\aspalpha
\aspnum\nocwrap\adjustright \plain
\cs3\f16\fs24\expnd-1\expndtw-5\cgrid {20 to is a portion of the
second pole farther from the write }{\expnd-1\expndtw-9\cgrid gap in
the c ase of longitudinal magnetic recording, and a portion of the
second pole nearer to the write gap in the }{\expnd-1\expndtw-7\cgrid
case of perpendicular magnetic recording. From this point \par }\pard
\s6\li1368\sb144\sl-290\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-8\cgrid {\'95 of
view, FIG. 7 shows an embodiment particularly suitable \par
}\li1008\sb180\sl-283\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {25 for longitudinal magnetic recording,
while FIG. 12 shows an \par }\pard
\s2\li1584\sb144\sa576\sl256\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-6\cgrid
{embodiment particularly suitable for perpendicular magnetic \par
}\pard\plain\sect\sectd\stextflow0\marglsxn572\margrsxn38\margtsxn193
6\margbsxn1978\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft0
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\s2\li5616\sl-239\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-4\expndtw-20\cgrid {24 \par
}\ql\li1656\sb432\sl-276\slmult0\nowidctlpar\adjustright {recording.
\par
}\fi936\li1584\ri1800\sb144\sl-357\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {Next, the effects of the present invention
will be }{\expnd-4\expndtw-20\cgrid described. \par
}\fi0\li2520\ri0\sb180\sl-246\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {FIG. 8 is similar to FIG. 7 but differs
from FIG. 7 \par
}\fi-432\li1584\ri1512\sl-421\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {6 in that the thought of the present
invention is not applied }{\expnd0\expndtw-1\cgrid to the upper pole
9. In this example, the projection of }{\expnd0 \expndtw-2\cgrid the
second pole on the track surface overlaps on the
}{\expnd0\expndtw-3\cgrid adjacent track adjacent to the data track.
Namely, where }{\expnd-1\expndtw-7\cgrid the pole thickness of the
recording head is large, a \par
}\fi-576\ri1800\sb144\sl-368\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {10 portion of a tip of the write pole 9 has
an overlap 17 on }{\expnd-2\expndtw-10\cgrid the position of the
adjacent track 12 when the skew angle \par
}\fi72\li1512\ri1512\sl-391\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {is large. For example, in the case of a



\par }\li1512\sb180\sl-283\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {generated from a ring type recording head
are shown in FIGS. \par
}\fi-576\ri1728\sb144\sl-399\slmult0\nowidctlpar\adjustright {20 9
and 10. FIG. 9 and FIG. 10 shows calculation results of write field
distribution at a track center portion and a
}{\expnd0\expndtw-4\cgrid track edge, respectively. Here, x-axis is
the \par }\fi0\ri1944\sl-379\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {circumferential direction 4 of the
magnetic disk, and y-}{\expnd-1\expndtw-6\cgrid axis is the track
width direction. Besides, x-component \par
}\fi-648\ri1872\nowidctlpar\adjustright \expnd-1\expndtw-5\cgrid {25
and y-component of write field are defined as Ha and Hy,
}{\expnd-1\expndtw-9\cgrid respectively. In
}{\fs25\expnd0\expndtw1\i\charscalex105\cgrid each
}{\expnd-1\expndtw-9\cgrid of  FIGS. 9 and 10, layout of lower \par
}\pard\plain\sect\sectd\stextflow0\marglsxn365\margrsxn245\margtsxn38
6\margbsxn2018\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
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\s2\li5688\sb1476\sl-232\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-4\expndtw-20\cgrid {25 \par
}\li1728\ri1368\sb432\sl-419\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {pole, write gap and upper pole is shown at
the upper }{\expnd-1\expndtw-8\cgrid portion, the distribution of
magnetic field (Hz) in x-direction is shown in the inte rmediate
graph, and the }{\expnd-1\expndtw-9\cgrid distribution of magnetic
field (Hy) in y-direction is shown \par
}\li1224\ri0\sb180\sl-275\slmult0\nowidctlpar\adjustright {5 in the
lower graph. \par }\li2664\sb144\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {As seen from FIG. 9, at the track center,
Mx is \par }\qj\li1728\ri1728\sl-401\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {maximum at the position directly beneath
the gap 13, and }{\expnd-2\expndtw-11\cgrid has an intensity
distribution along the x-axis direction; }{the intensity decreas es
rapidly as the distance from the \par }\pard
\s7\fi-576\li1728\ri1368\sb144\sl-394\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs24\expnd0\expndtw-4\cgrid
{10 gap increases. The value of By is substantially 0 at any
}{\expnd-1\expndtw-6\cgrid position. As seen  from FIG. 10, at the
track edge also, Hy }{\expnd-1\expndtw-9\cgrid is maximum at the
position directly beneath the gap 13, and \par }\pard
\s2\li1728\ri1656\sb144\sl-361\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-9\cgrid
{decreases rapidly as the distance from the gap increases.



portion of the upper \par }\pard
\s2\li1728\ri1368\sb144\sl-392\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-5\cgrid {pole
is reached. As a result, in the area where the skew
}{\expnd-1\expndtw-8\cgrid angle is large, a magnetic  field at the
time of recording }{\expnd-1\expndtw-9\cgrid information is applied
also to the data previously recorded \par
}\fi-576\ri1944\sb180\sl-399\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 in the adjacent track. For example, at
the track end }{\expnd-2\expndtw-12\cgrid portion, there is a
magnetic field of 230 Oe at the end }{\expnd-1\expndtw-8 \cgrid point
A of the upper pole. Where one half of the upper \par }\pard
\s7\fi-576\li1728\ri1512\sb144\sl-372\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain
\cs5\f16\fs24\expnd-4\expndtw-20\cgrid {\'95\tab \tab
}{\expnd-27\expndtw-138\cgrid pole overlaps on the adjacent track, it
is seen from FIG. \line }{\expnd-2\expndtw-10\cgrid 10 that the
magnetic field at the point of (A+B)/2, namely \par }\pard
\s2\qc\sb144\sl-371\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjus
tright \plain \cs3\f16\fs24\expnd-1\expndtw-5\cgrid {25 a field of
810 Oe at maximum is applied to the adjacent\line
}{\expnd-1\expndtw-6\cgrid track. Where 1/3 of the upper  pole
overlaps on the \par
}\pard\plain\sect\sectd\stextflow0\marglsxn404\margrsxn206\margtsxn44
6\margbsxn2298\linex0\sectdefaultcl\pard\plain
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\s2\li5616\sb1368\sl-240\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {26 \par
}\qj\li1656\ri1440\sb468\sl-411\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {adjacent track, the magnetic field at the
point of (2A+B)13 }{\expnd-1\expndtw-7\cgrid in FIG. 10, namely a
field of 620 Oe at maximum is applied }{\expnd-2 \expndtw-10\cgrid to
the adjacent track. \par
}\ql\li2592\ri0\sb144\sl-283\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {In magnetic disks, the phenomenon of
relaxation of \par
}\fi-432\li1656\ri1728\sl-412\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {5 recorded state, and a reduction of
reproduction amplitude }{\expnd-1\expndtw-9\cgrid with time, under
the effect of the phenomenon of thermal }{relaxation of re corded
data (hereinafter referred to as thermal decay) has been reported, as
mentioned above. \par
}\fi0\li2592\ri0\sl-268\slmult0\nowidctlpar\adjustright {This is due
to change of the recorded state by \par



\par }\li1656\ri1656\sb180\sl-389\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {medium. The presence of an external field
gives energy to }{\expnd-1\expndtw-8\cgrid individual crystal grains,
like heat, and therefore }{accelerates the thermal  decay. \par
}\li2520\ri0\sb144\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Magnetization recorded on a magnetic disk
suffers \par }\li1080\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {15 thermal relaxation, and the remnant
magnetization decreases \par
}\li1656\ri1800\sl-407\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {with time. It has been described that
thermal relaxation is accelerated by the presence of an externally
applied }{\expnd-1\expndtw-5\cgrid magnetic field. A simulation  of
magnetic recording has }{\expnd-1\expndtw-7\cgrid been done by use of
the Landau-Lifschitz equation, and \par
}\li1080\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {20 applied field dependency of remnant
magnetization after 10 \par
}\li1656\sb180\sl-269\slmult0\nowidctlpar\adjustright {years has been
calculated. The results are shown in Table \par
}\sb432\sa684\sl-248\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {Table 1 \par }\pard\plain
\li1545\ri1308\sb2\sl-20\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \fs24\cgrid { \par
}\trowd\trgaph0\trql\trleft1545\trrh-281\clvertalc\clbrdrt\brdrs\brdr
w22 \clbrdrl\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx4339\clvertalc\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7118\clvertalc \clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx9940\pard
\s2\li108\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\intbl\plain \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {Effective
field\cell Theoretical value\cell }\qr
\li0\ri2181\nowidctlpar\adjustright \intbl{Note\cell }\pard
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl{\row
}\trowd\trgaph0\trql\trleft1545\trrh-259\clvertalc\clbrdrl\brdrs\brdr
w22 \clbrdrr\brdrs\brdrw22 \cltxlrtb\cellx4339\clvertalc\clbrdrl
\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7118\clvertalt\clbrdrl\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22 \cltxlrtb\cellx9940\pard
\s2\li108\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\intbl{applied to\cell of remnant magnet\_}{\fs20\expnd0
\expndtw0\cgrid \cell }\li0\nowidctlpar\adjustright
\intbl\fs20\expnd0\expndtw0\cgrid {\cell }\pard
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl{\row
}\trowd\trgaph0\trql\trleft1545\trrh-252\clvertalc\clbrdrl\brdrs\brdr
w22 \clbrdrr\brdrs \brdrw22
\cltxlrtb\cellx4339\clvertalc\clbrdrl\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7118\clvertalt\clbrdrl\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22 \cltxlrtb\cellx9940\pard
\s2\li108\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl\fs24
\expnd-2\expndtw-10\cgrid {adjacent tracks\cell ization after 10\cell
}\li0\nowidctlpar\adjustright \intbl\fs20\expnd0\expndtw0\cgrid
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wrap\adjustright \cs3\fs22\cgrid {27 \par }\pard\plain
\li1578\ri1275\sb2\sl-20\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \fs24\cgrid { \par
}\trowd\trgaph0\trql\trleft1578\trrh-324\clvertalt\clbrdrt\brdrs\brdr
w22 \clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx4386\clvertalc\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr \brdrs\brdrw22
\cltxlrtb\cellx7180\clvertalc\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx9973\pard
\s2\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl\plain
\cs3\fs20\cgrid {\cell }\qr \ri562\nowidctlpar\adjustright
\intbl\f16\fs24\expnd-2\expndtw-14\cgrid {(relative value)\cell
}\ri1966\nowidctlpar\adjustright \intbl\expnd-2\expndtw-10\cgrid
{.\cell }\pard \nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\intbl{\row }\trowd\trgaph0
\trql\trleft1578\trrh-799\clvertalt\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx4386\clvertalt\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7180\clvertalt\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx9973\pard
\s2\qc\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\intbl\f0\fs22\expnd0\expndtw0\cgrid {0\cell }\qr
\ri1102\nowidctlpar\adjustright
\intbl\f16\fs24\expnd-2\expndtw-10\cgrid {0.97\cell
}\qj\li72\ri684\sl230\slmult1\nowidctlpar\adjustright
\intbl\expnd-2\expndtw-14\cgrid {Upper pole does
}{\expnd-2\expndtw-10\cgrid not overlap-on adjacent track\cell }
\pard \nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl{\row
}\trowd\trgaph0\trql\trleft1578\trrh-267\clvertalc\clbrdrt\brdrs\brdr
w22 \clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22 \cltxlrtb\cellx4386\clvertalc\clbrdrt\brdrs
\brdrw22 \clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22
\clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7180\clvertalt\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx9973\pard \s2\qc\nowidctlpar\aspalpha
\aspnum\nocwrap\adjustright \intbl\expnd-2\expndtw-10\cgrid {200\cell
}\ql\li1058\nowidctlpar\adjustright \intbl{0.955\cell
}\li0\nowidctlpar\adjustright \intbl\f0\fs20\expnd0\expndtw0\cgrid
{\cell }\pard \nowidctlpar\aspalpha\aspnum\nocwrap\adjustright



\clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx7180\clvertalt\clbrdrt\brdrs\brdrw22
\clbrdrl\brdrs\brdrw22 \clbrdrb\brdrs\brdrw22 \clbrdrr\brdrs\brdrw22
\cltxlrtb\cellx9973\pard
\s2\qc\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl{8
10}{\f0\fs20\expnd0\expndtw0\cgrid \cell }{\pntext\pard\plain
\f6\fs24\expnd-1\expndtw-8\cgrid \'b7\tab}\pard
\s2\qr\ri1102\nowidctlpar\jclisttab\tx1728{\*\pn\pnlvlblt\ilvl0\pnrno
t0\pnf6\pnfs24\pnulnone\pnstart-1\pnindent936\pnhang\pnsp936{\pntxtb
\'b7 \tab}}\ls2\aspalpha\aspnum\nocwrap\adjustright
\intbl\expnd8\expndtw40\cgrid {0.86\cell }\pard
\s2\li72\ri288\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\intbl\expnd-1\expndtw-7\cgrid {1/2 of upper pole
}{\expnd-1\expndtw-8\cgrid overlaps on }{ \expnd-2\expndtw-10\cgrid
adjacent track\cell }\pard
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \intbl{\row
}\pard\plain
\li1578\ri1275\sa499\sl-20\slmult0\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \fs24\cgrid { \par }\pard\pard
\s2\li2592\sl-325\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \plain \cs3\f16\fs24\expnd-1\expndtw-7\cgrid {The magnetic field
applied to the adjacent track is \par }{\pntext\pard\plain
\f6\fs24\expnd-2\expndtw-10\cgrid \'b7\tab}\pard
\s2\fi-864\li1728\ri1368\sb108\sl-390\slmult0\nowidctlpar\jclisttab\t
x1728{\*\pn\pnlvlblt\ilvl0\pnrnot0\pnf6\pnfs24\pnulnone\pnstart-1\pni
ndent864\pnhang\pnsp864{\pntxtb \'b7\tab}}
\ls4\aspalpha\aspnum\nocwrap\adjustright \expnd-2\expndtw-10\cgrid
{230 Oe when the end point }{\f0\fs22\expnd0\expndtw0\cgrid A }{of
the upper pole is in contact }{\expnd-1\expndtw-8\cgrid with the
adjacent track, 620 Oe when 1/3 of the upper pole \par }\pard
\s2\fi-432\li1656\ri1368\sb108\sl-422\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \expnd-1\expndtw-5\cgrid {6 overlaps on the
adjacent track, and 810 Oe when 1/2 of the }{\expnd0\expndtw-1\cgrid
upper pole overlaps on the adjacent  track. In view of
}{\expnd-2\expndtw-10\cgrid Table 1 showing the relative value of
remnant magnetization }{\expnd0\expndtw-2\cgrid after 10 years, the
remnant magnetization is reduced to }{\expnd-1\expndtw-7\cgrid 0.86
when one half of the upper pole ove rlaps on the \par
}\fi-576\ri2088\sb144\sl-389\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {10 adjacent track, and is reduced to 0.90
when 1/3 of the upper pole overlaps on the adjacent track. \par
}\qj\fi936\ri1728\sb108\sl-406\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {In order to prevent a floating magnetic
field from }{\expnd-1\expndtw-9\cgrid being applied to the adjacent
track at a radial position }{\expnd-1\expndtw-7 \cgrid where the skew
angle is maximum, it suffices that the \par
}\ql\fi0\li1080\ri0\sb144\sl-318\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {16 projected length 14 of the upper pole in
the radial \par
}\qj\li1656\ri1584\sb108\sa72\sl-422\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {direction of- the disk as shown in FIG.
efis not more than }{\expnd-1\expndtw-7\cgrid the track pitch 13.
Therefore, when the end portion 17 of }{\expnd-1 \expndtw-8\cgrid the
upper pole is cut away as described above so that the \par
}\pard\plain\sect\sectd\stextflow0\marglsxn267\margrsxn210\margtsxn18



\par }\qj\li1728\ri1512\sb432\sl-394\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {magnetic pole of the recording head does
not overlap on the }{\expnd-2\expndtw-11\cgrid adjacent track,
acceleration of thermal decay by head field }{\expnd-2
\expndtw-10\cgrid will not occur. \par }\pard
\s8\li2664\sb180\sl-269\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-7\cgrid {FIG. 11
shows a second embodiment of the present \par }\pard
\s2\li1296\sb144\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd0\expndtw-2\cgrid {5 invention.
This embodiment shows another example of \par
}\li1728\ri1512\sl-412\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {preventing the projection 14 of the
magnetic pole 9 of the recording head from overlapping on the
adjacent track. For }{\expnd-2\expndtw-11\cgrid ensuring that the
proje cted length of the upper pole is not }{\expnd-1\expndtw-7\cgrid
more than the track pitch, in the same manner as in the \par
}\fi-576\ri2016\sb180\sl-379\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {10 first embodiment, it suffices that the
shape of the }{\expnd-2\expndtw-11\cgrid ordinary rectangular upper
pole satisfies the following }{\expnd-2\expndtw-10 \cgrid formula:
\par }\pard
\s8\li2664\sb180\sl-261\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd1\expndtw6\cgrid
{TPPXsin(S)+WXcos(S) \par }\pard
\s2\fi288\li1440\ri1512\sb144\sl-389\slmult0\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-9\cgrid
{where TP is the track pitch, P is the pole thickness of the 16 upper
pole, W is the track width of the r ecording head, and
}{\fs23\expnd0\expndtw0\i\charscalex95\cgrid S
}{\expnd-2\expndtw-10\cgrid is the skew angle of the magnetic head.
\par }\pard
\s8\li2664\sb144\sl-269\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-7\cgrid {This example
differs from the example of FIG. 7, and - \par }\pard
\s2\li1728\ri1656\sb144\sl-361\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-2\expndtw-12\cgrid {is
not an example in which the shape of the second pole is
}{\expnd-1\expndtw-6\cgrid defined by use of a thi rd side. Namely,
in this example, \par
}\fi-576\ri1584\sb180\sl-394\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 the shape of the second pole is a
tetrangle and the pole }{\expnd-2\expndtw-10\cgrid thickness thereof
is controlled. The same idea may be used also in the case  of a
single pole head. \par }\pard
\s8\li2664\sb144\sl-275\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\f16\fs24\expnd-1\expndtw-7\cgrid {FIG. 12
shows a third embodiment of the present \par }\pard
\s2\li1728\sb144\sl-268\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd-1\expndtw-6\cgrid {invention.
In the same manner as in the first embodiment, \par
}\qc\li0\sb180\sl-372\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {25 for ensuring that the projected length
14 of the upper pole\line }{\expnd-1\expndtw-7\cgrid 9 is not more
than the track pitch 13, an end portion of \par



\shptop19\shpright11300\shpbottom19\shpfhdr0\shpwr2\shpwrk0\shpfblwtx
t0\shpz31\shplid1057{\sp{\sn shapeType}{\sv 20}}{\sp{\sn fFlipH}{\sv
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dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv 0}}{\sp{\sn
dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv 0}}{\sp{\sn
lineColor}{\sv 0}}}}}\pard\plain
\s2\li5688\sb1368\sl-233\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {29 \par
}\qj\fi72\li1656\ri1656\sb468\sl-421\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {the upper pole is cut away. While in the
first embodiment }{\expnd-2\expndtw-10\cgrid the end portion of the
upper pole 9 on the downstream side }{\expnd-2 \expndtw-11\cgrid with
respect to the rotating direction of the disk was cut
}{\expnd-1\expndtw-9\cgrid away, in this embodiment an end portion on
the side of the \par
}\ql\fi-360\ri1584\sb144\sl-354\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {6 gap 36 is cut away. In this case, the
side 37 is the third }{\expnd-2\expndtw-10\cgrid side. \par
}\fi0\li2592\ri0\sb180\sl-268\slmult0\nowidctlpar\adjustright {As has
been described above, at the time of \par
}\li1656\ri1512\sb144\sl-368\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {recording a magnetization inversion by a
magnetic head on a }{\expnd-1\expndtw-8\cgrid rotated disk, the
position at which the magnetization \par
}\fi-864\ri1800\sl-416\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {\'95 10 inversion is finally determined is
substantially directly beneath the gap in the longitudinal magnetic
recording system, but it is near the faced line of the upp er pole
}{\expnd-1\expndtw-5\cgrid farther from the gap in the perpendicular
magnetic }{\expnd-1\expndtw-6\cgrid recording system. This embodiment
can be applied to not \par
}\fi-576\ri1944\sl-361\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {15 only the longitudinal magnetic recording
system but also }{\expnd-2\expndtw-10\cgrid the perpendicular
magnetic recording system. \par
}\fi936\ri2160\sl-392\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {FIG. 13 shows a fourth embodiment of the
present }{\expnd-1\expndtw-8\cgrid invention. This embodiment differs
from the }{\expnd-1\expndtw-8\i\charscalex105\cgrid second
}{\expnd-1\expndtw-9\cgrid embodiment shown in FIG. 11 only in that
the recording \par
}\fi0\li1080\ri0\sb180\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {20 point of magnetization inversion is
shifted. \par
}\fi936\li1656\ri2448\sb144\sl-399\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {This embodiment can be applied to not only
the }{\expnd-1\expndtw-8\cgrid longitudinal magnetic recording system
but }{\expnd-1\expndtw-8\i\charscalex105 \cgrid also
}{\expnd-1\expndtw-8\cgrid the perpendicular magnetic recording
system. \par }\fi1224\li1368\ri1728\sa468\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Now, perpendicular magnetic recording,
particularly }{\expnd-2\expndtw-11\cgrid 26 an example of



\sn fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv
8890}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fBehindDocument}{\sv
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\s2\li5616\sl-232\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f16\fs24\expnd-4\expndtw-20\cgrid {30 \par
}\ql\fi936\li1656\ri1872\sb432\sl-408\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {This case requires more the present
invention, and }{\expnd-1\expndtw-8\cgrid this example is an example
for which the effects of the }{\expnd-2 \expndtw-10\cgrid present
invention are displayed more effectively. \par
}\fi0\li2592\ri0\sb144\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {Magnetic recording with a bi-layer medium
means that \par }\pard
\s7\fi-432\li1656\ri1584\sb144\sl-399\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-9\cgrid
{5 a recording medium is constituted of two layers of magnetic
}{\expnd-1\expndtw-6\cgrid material. As s hown in FIG. 14, a magnetic
disk generally }{\expnd-1\expndtw-8\cgrid comprises on a disk
substrate 40 a ground layer 41, a \par }\pard
\s2\li1656\ri1728\sb144\sl-368\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-9\cgrid
{chromium alloy layer 42, a magnetic recording layer 43 and
}{\expnd-1\expndtw-6\cgrid an upper protective film  44. The
constitution of the \par
}\li1080\ri0\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {10 laminate may be improved or modified
variously, but the \par
}\li1656\ri1656\sb180\sl-392\slmult0\nowidctlpar\adjustright
\expnd-3\expndtw-17\cgrid {basic constitution is as
}{\expnd0\expndtw3\i\cgrid described }{above. For
}{\expnd0\expndtw3\i\cgrid example, }{the }{\expnd-1\expndtw-6\cgrid
chromium alloy lay er 42 may be omitted. Examples of the
}{\expnd-1\expndtw-8\cgrid material for the magnetic recording layer
has been \par }\ri0\sb108\sl-304\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {described above, and the bi-layer medium
may comprise, for \par }\pard
\s7\fi-576\li1656\ri1872\sb144\sl-398\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs24\expnd0\expndtw-3\cgrid
{15 example, a soft magnetic film 46 or the like beneath a
}{\expnd-1\expndtw-9\cgrid first magnetic reco rding layer 45. Since
this technology }{\expnd-1\expndtw-8\cgrid itself is well known,
detailed description thereof is }{\expnd-4\expndtw-20\cgrid omitted.
\par }\pard
\s2\li2520\sb180\sl-269\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs3\f16\fs24\expnd-1\expndtw-8\cgrid {FIG. 15
shows an example of distribution of \par }\pard
\s7\fi-576\li1656\ri1728\sb144\sl-422\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs24\expnd-1\expndtw-6\cgrid
{20 recording field under the recording gap and magnetic poles
}{\expnd-1\expndtw-7\cgrid in a ring head . Layout of the recording
gap and magnetic poles is shown in an upper portion of the figure,
}{\expnd-1\expndtw-5\cgrid longitudinal component of head field at
the time of }{\expnd-1\expndtw-8\cgrid recording on a longitudinal
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\s2\li5688\sb1440\sl-225\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {31 \par
}\ql\li1728\sb432\sl-319\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {of recording on a bi-layer perpendicular
magnetic recording \par
}\qj\ri1728\sb144\sl-411\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {medium is shown in a lower portion of the
figure. In this }{\expnd-1\expndtw-8\cgrid example, the distribution
of longitudinal field component at the time of recordin g on the
longitudinal magnetic \par
}\ql\fi-432\ri2160\sl-372\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {5 recording medium is the same as the
examples described }{\expnd-1\expndtw-6\cgrid above. On the other
hand, the distribution of \par
}\fi0\ri1800\sl-386\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {perpendicular field component at the time
of recording on }{\expnd-1\expndtw-8\cgrid the bi-layer perpendicular
magnetic recording medium is \par
}\ri0\sl-283\slmult0\nowidctlpar\adjustright \expnd-1\expndtw-7\cgrid
{different from the above examples in that the area with a \par
}\fi-576\ri2304\sl-379\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {10 large perpendicular field component
extends below the }{\expnd-2\expndtw-10\cgrid magnetic poles. \par
}\qj\fi936\ri1512\sb108\sl-401\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {On the other hand, in the case of a
general magnetic }{\expnd-1\expndtw-9\cgrid head, for example, the
example of FIG. 10, the distribution }{\expnd-1\expndtw-7 \cgrid of
Hy has a maximum value at an end portion of the write \par
}\ql\fi-576\ri1944\sb144\sl-364\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {15 gap, and the perpendicular field
component gradually }{\expnd-2\expndtw-10\cgrid decreases as the end
of the magnetic pole is approached. \par
}\fi0\ri1440\sl-361\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {At the end portion of the magnetic pole,
no large component exists. \par
}\li2664\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Due to such a difference in magnetic field
\par }\qc\li0\sb180\sl-379\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {20 distribution, in this example of the
bi-layer medium there\line }{\expnd-2\expndtw-10\cgrid is



\par }\qc\li0\sb180\sl-375\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {25 track is greater than that in ordinary
cases. Even a small\line }{\expnd-1\expndtw-7\cgrid degree of overlap
of the magnetic pole on the adjacent \par
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adjustright \cs3\f16\fs24\expnd-2\expndtw-10\cgrid {32 \par
}\li1872\ri1512\sb468\sl-408\slmult0\nowidctlpar\adjustright {track
would causes great acceleration of thermal decay.
}{\expnd-1\expndtw-7\cgrid Accordingly, the effect of applying the
present invention }{is more conspicuous in such an example of bi-
layer }{\i\cgrid medium. \par
}\li2808\ri0\sb144\sl-282\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\i\cgrid {Next, }{\i0\cgrid an example of the
method of producing the \par
}\qc\li0\sl-283\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\i0\cgrid {6 magnetic head according to the
invention will be described. \par
}\ql\fi864\li1872\ri1368\sb108\sl-393\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {'FIGS. 16(A) to 19(3) are plan views
illustrating the }{\expnd-1\expndtw-7\cgrid major points of the
method of producing the magnetic head \par
}\fi0\ri1584\sb144\sl-364\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {according to the invention. In these
figures, like the }{\expnd-1\expndtw-9\cgrid above examples, an
example of a ring head is treated, and \par
}\li1296\ri0\sb180\sl-275\slmult0\nowidctlpar\adjustright {10 only
the projections of a first magnetic pole 15 and a \par
}\li1872\sb144\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {second magnetic pole 9 onto the disk
surface are shown. \par
}\fi936\ri1368\sl-394\slmult0\nowidctlpar\adjustright {The important
point of the method of producing a }{\expnd-1\expndtw-5\cgrid
magnetic disk according to the invention relates to
}{\expnd-1\expndtw-9\cgrid processing of the plan view shape of the
magnetic pole, and \par
}\fi0\li1296\ri0\sl-276\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {15 only the steps of this process are
illustrated. \par }\li2736\sl-275\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {Ordinarily, as shown in FIG. 6, from a
lower shield \par
}\li1872\ri1512\sl-368\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {film 20 to a recording magnetic pole 8 are



ping, FIB (Focused Ion Beam) \par
}\fi0\ri1224\sb108\sl-393\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {processing }{\fs29\expnd0\expndtw2\cgrid Or
}{the like. According to the present invention,
}{\expnd-2\expndtw-10\cgrid an ordinary rectangular
}{\expnd0\expndtw0 \super\cgrid -}{\expnd-2\expndtw-10\cgrid upper
pole is formed by such \par
}\qc\li0\ri0\sb180\sa504\sl-371\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {25 conventional method, and thereafter a
desired portion the\line }{\expnd-1\expndtw-7\cgrid projection of
which overlaps on the adjacent track is \par
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