
;e3e>::;=4P=D>6z>T>mu( Specification 1. Title of the Invention: Data eraser
2. Detailed description of the Invention: [Field of the invention] - ~ N 4
V 2004   The present invention relates to a device for erasing data, for
example, servo data stored on a magnetic disk. [Background art] A typical
.disk device comprises a magnetic disk; a spindle motor for rotating the
magnetic disk; a head for writing/reading data on/from the magnetic disk,
etc. Such a disk device also has a case referred to as an enclosure case
used to house the magnetic disk, the spindle motor, the head, etc. On the
magnetic disk is formed a data storing layer by means of sputtering. The
data storing layer consists of a magnetic thin film formed on the surface
of a substrate consisting of glass or such a non-magnetic material as A1 or
the like. Generally, the enclosure case comprises a box-like base having an
opening and a plate-like top cover for covering the opening of the base.
The disk device, after assembling the magnetic disk, the spindle motor, and
other components in the base, is completed by covering the opening of the
base with the top cover. After this assembling, servo data, which is
position data of the magnetic disk, is written on the magnetic disk
together with other necessary data. The disk device, when such servo data
is written thereon, is put to various performance tests in prior to the
delivery. Some disk devices are judged as defective - 1     r 4 NOV200'.  



ones in these tests. Defective disk devices are disassembled so that
non-detective parts are collected and reused. Before a magnetic disk is
reused, however, the servo data must be erased from the disk so as to
prevent the servo data written newly on the disk from interference with the
old one. And, it the servo data itself is judged to be imperfect, the servo
data must also be erased. Some data is also written in the above tests and
such test data must be erased from the defective disk devices. The official
gazette of Published Unexamined Patent Application No. 7-29106 discloses an
effective technique for erasing such data from a magnetic disk. According
to the technique, a rod provided with a permanent magnet is inserted
between rotating magnetic disks, thereby erasing data from those magnetic
disks. It is true that the method disclosed in the official gazette of
Published Unexamined Patent Application No. 7-29106 is really effective,
but it is premised here that a rod provided with a permanent magnet is
inserted between magnetic disks. Consequently,, when magnetic disks are
loaded in the above disk device, the enclosure case of the disk device
becomes an obstacle, so that the rod provided with the permanent magnet
cannot be inserted between the magnetic disks. In some case, therefore, the
magnetic disks are unloaded from the disk device so as to erase data
therefrom. For example, imperfectly written servo data can be erased while
magnetic disks are loaded in the disk device. The technique disclosed in
the official gazette of Published Unexamined Patent Application No. 7-29106
cannot response to such the requirement. A disk device that can erase data
from magnetic disks loaded in a disk device is disclosed in International
Publication W098/49674 specification. This disk device will be described
below with reference to Figures 11 through 13. As shown in Figure 11, a
data eraser 400 comprises an upper magnet fixer 402, a lower magnet fixer
404, and a linkage 406. The upper magnet fixer 402 fixes permanent magnets
412 and 414 - 2    4 NOV 2004  and the lower magnet fixer 404 fixes
permanent magnets 416 and 418. The permanent magnets 412 and 414 are
adjoining so that their different poles attract each other. The permanent
magnets 416 and 418 are also adjoining so that their different poles
attract each other. The permanent magnets 412 and 416 face each other in
the vertical direction while different poles axe disposed on opposed
surfaces of the permanent magnet 4l2 and the permanent magnet 416. The
permanent magnets 414 and 418 also face each other in the vertical
direction, but different poles are disposed on opposed surfaces of the
permanent magnet 414 and the permanent magnet 418. Figure 12 is an
explanatory view of a magnetic field formed by the data eraser 400 shown in
Figure 11. As shown in Figure 12, the magnetic field is generated almost in
the center of the data eraser 400, mainly oriented in the horizontal
direction. At present, the horizontal magnetic recording method is employed
for magnetic disks. In order to erase data from such a magnetic disk,
therefore, a magnetic field must be applied in the direction parallel to
the magnetic disk. In addition, the strength of the magnetic field must be
larger than the coercive force of the magnetic disk. Figure 13 shows a
method for erasing data stored on a magnetic disk 22 with use of the data
eraser 400. In Figure 13, the top cover is removed so as to show the
movement of the components in the disk device clearly. A magnetic disk 22
is rotated at first. A spindle motor in the disk device 10 is driven to
rotate the magnetic disk 22. Next, the disk device 10 is inserted into a
gap between the upper and lower magnet fixers 402 and 404 of the data
eraser 400. At this time, the data eraser 400 is inserted so that its side
where a head slider S does not exist is inserted between both fixers 402
and 404 and the head slider S is retreated as shown with an arrow in Figure
13. This is to block the influence of a magnetic field generated by the
data eraser 400. In this state, if the magnetic disk 22 is kept rotated, a
magnetic field is applied to the whole surface of the magnetic disk 22 in
parallel, w - 3      



4 NOV 2004~ thereby data is erased from the magnetic disk 22. [Problems to
be solved by the invention] In order to erase data stored on a magnetic
disk, a magnetic field that is over the coercive force of the magnetic disk
must be applied onto the magnetic disk. In recent years, the recording
density of such the magnetic disk has been improved remarkably, thereby the
coercive force of the magnetic disk is also increased significantly. This
is why a magnetic field is required that has enough strength to erase data
stored on the magnetic disk. In some cases, a magnetic disk is unloaded
from the object disk device when data is also erased from the disk. As
described above, however, data is erased from a magnetic disk loaded in the
disk device, of course. The disk device has a spindle motor for rotating
the magnetic disk and this spindle motor has a permanent magnet. The
spindle motor is disposed in the center of the rotation of the magnetic
disk. Consequently, if a strong magnetic field is applied to the magnetic
disk so as to erase data therefrom, the magnetic field becomes a
demagnetizing field of the permanent magnetic of the spindle motor, thereby
it causes the characteristics of the spindle motor to be degraded. In order
to improve the coercive force of the magnetic disk, it is just required to
apply a stronger magnetic field to the magnetic disk, but this causes the
characteristics of the spindle motor to further be degraded at the same
time. Under such circumstances, it is an object of the present invention to
provide a data eraser that can apply a strong magnetic field to the
magnetic disk while suppressing the strength of the magnetic field to be
applied to the spindle motor. - 4      4 NOV 2004~ [Summary of the
invention] The present invention provides a data eraser that erases data
stored on a magnetic disk as described above. The data eraser comprises
magnetic field generating means having two permanent magnets, each of which
forms different poles, are disposed so that different poles adjoin on both
an obverse and a reverse thereof; and a yoke disposed on a surface except
either the obverse or the reverse of the magnetic field generating means.
This data eraser erases data from the magnetic disk with use of a leaked
magnetic flux from each of the obverse and the reverse on which different
poles are adjoining. Consequently, the magnetic flux from either the
obverse or reverse of the magnetic field generating means is not required
originally so as to erase data. And, it is important to block such the
unnecessary leaked magnetic flux that will affect the permanent magnet of
the spindle motor. To avoid such the problem, therefore, the data eraser of
the present invention disposes the yoke on the surface except either the
obverse or the reverse of the magnetic field generating means, thereby
eliminating a magnetic flux to be leaked to the external space.
Consequently, it is possible to reduce the influence of the magnetic field
to be imposed on the spindle motor. In addition, the data eraser of the
present invention can erase data not only from a magnetic disk loaded in a
disk device, but also from a magnetic disk unloaded from the disk device.
The yoke disposed on the surface except either the obverse or the reverse
of the magnetic field generating means as described above may also be
disposed so as to come in contact with the magnetic field generating means
or so' as to be separated slightly therefrom. In the data eraser of the
present invention, a pair of the magnetic field generating means should
preferably be disposed so that different poles adjoin on their opposed
surfaces of one magnetic field generating means with a predetermined gap
therebet~sveen and the magnetic disk is inserted in the gap, thereby
applying a magnetic field to the magnetic disk. A pair _ 5 _   



4 NOV 2004  of the magnetic field generating means, when disposed so that
different poles of each permanent magnet face their opposed poles
respectively, cause magnetic fields generated from them to repulse each
other, thereby forming a magnetic field area consisting mainly of a
component oriented in tile direction parallel to the magnetic field
generating means. Consequently, if a magnetic disk is inserted in the area
in parallel to the magnetic field generating means, it is possible to erase
data from the magnetic disk effectively. Furthermore, the data eraser of
the present invention may also be provided with a fixer for fixing a pair
of the magnetic field generating means with a predetermined gap
therebetween so that this fixer functions as the yoke described above.
Concretely, the fixer is just required to be composed of a strong magnetic
material. The fixer, when composed such way, will be able to suppress the
leakage of the unnecessary magnetic flux to the external space.
Furthermore, the present invention provides a data eraser for erasing data
stored on a magnetic disk. The data eraser comprises magnetic field
generating means having two permanent magnets on both an obverse and a
reverse thereof and a pole piece provided on either the obverse or reverse.
Each of the permanent magnets forms different poles that are adjoining on
both an obverse and a reverse of the magnetic field generating means. A
magnetic field formed by a magnetic flux leaked from the obverse or reverse
on which the pole piece is located erases data from the magnetic disk. In
this data eraser, the pole piece has a function for aligning the
magnetization vector of the magnetic field generated by the magnetic field
generating means in orientation. This alignment of the magnetization
vectors to the tangent line of the magnetic disk is a requirement for
erasing data from the magnetic disk. Consequently, if the magnetization
vector is not aligned such way, a stronger magnetic field must be applied
to the magnetic disk. .And, this means that a strong magnetic field is
applied to the permanent magnet of the spindle motor. On the contrary, - 6
`, 4 NOV 2004 if the magnetization vectors are aligned, the magnetic field
may be weaker than that when not aligned for erasing data from the magnetic
disk. Consequently, the magnetic field to be applied to the permanent
magnet of the spindle motor becomes weak relatively. In the above described
data eraser, when erasing data, the magnetic field should preferably
consist of a component oriented in parallel to the magnetic disk in the
area where the magnetic disk is disposed. Furthermore, in the above
described data eraser, a pair of the magnetic field generating means can be
disposed so that their surfaces on which different poles are adjoining are
opposed to each other with a predetermined gap therebetween. And, th a pole
piece can be located on those opposed surfaces of a pair of the magnetic
field generating means respectively. Furthermore, the present invention
provides a data eraser for erasing data stored on a magnetic disk. The data
eraser includes magnetic field generating means and a fixer. The magnetic
field generating means has two flat permanent magnets forming different
poles respectively on an obverse and a reverse thereof so that the
different poles adjoin on each of the obverse and the reverse. The fixer
fixes the magnetic field generating means. Each of the two flat permanent
magnets is increased in volume from the boundary between them or around the
boundary towards outside. In the above data eraser, a pair of the magnetic
field generating means are disposed so that their surfaces on which
different poles are adjoining are opposed to each other with a
predetermined gap therebetween. And, the magnetic disk is inserted in the
predetermined gap, thereby applying a magnetic field to the magnetic disk.
The disk device can thus be inserted in the predetermined gap so that the
center of the disk rotation is positioned at the boundary between the
generators or around the boundary. Consequently, it is    



4 NOV 2004 possible to improve the strength of the magnetic field to be
applied to the magnetic disk while suppressing the strength of the magnetic
field to be applied to the spindle motor of the disk device. The magnetic
field in the data eraser should preferably be oriented towards the tangent
line of the magnetic disk. Furthermore, the present invention provides a
data eraser for erasing data stored on a magnetic disk loaded in a disk
device. The data eraser includes magnetic field generating means having two
flat permanent magnets, each of which forms different poles, are disposed
so that different poles adjoin on both an obverse and a reverse thereof;
and a pole piece having a notch on part of itself is disposed on either the
obverse or the reverse of the magnetic field generating means. The two flat
permanent magnets are increased in volume from the boundary between them or
around the boundary towards outside. In this data eraser, the use of the
pole piece having such a notch makes the magnetization vectors to be
distributed in uniform and an amount of tile magnetic flux to be leaked
into the external space, that is, the strength of the magnetic field to be
adjusted partially. In such the data eraser, a pair of the magnetic field
generating means are disposed so that the surfaces on which different poles
are adjoining are opposed to each other with a predetermined gap
therebetween and the magnetic disk is inserted in the gap, thereby applying
a magnetic field to the magnetic disk. while the magnetic disk is inserted
in the predetermined gap, the notch of the pole piece should preferably
come closer to the rim of the magnetic disk. [Preferred embodiments]
Hereunder, the preferred embodiments of the present invention will be
described with reference to the accompanying drawings. _ g _    14 NOV 2004
<First Embodiment> Figure 10 shows an exploded perspective view of a disk
device to which a data eraser of the present invention applies. As shown in
Figure 10, a disk device 10 has a case, that is, an enclosure case. The
enclosure case is composed when the opened top of the shallow box-like base
12 made of an aluminum alloy is closed by a top cover 14. This enclosure
case 16 is formed like a rectangular shallow box as described above and it
can be disposed horizontally in a computer or keyboard. The SUS-made top
cover 14 is screwed to the base 12 via a rectangular frame-like sealing
material (not illustrated) so as to close the enclosure case air-tightly.
In this enclosure case 16 is provided a hub-in structured spindle motor 18,
which is positioned slightly closer to the end of the base 12 from the
center. on the top surface of the hub 20 of this spindle motor 18 is fixed
a magnetic disk 22 composed of a glass substrate by a top clamp 28 and
rotated by the spindle motor 18. The magnetic disk 22 is a disk-like
storing medium for writing/reading data thereon/therefrom. Data is written
on a magnetic thin film (not illustrated) formed on the glass substrate.
This spindle motor 18 has a permanent magnet (not illustrated) built in
itself. In the enclosure case 16 is provided an actuator 30. This actuator
30 has a magnetic head 32 disposed at its one end. The middle portion of
the actuator 30 is supported on the base 12 via a pivot 34, so that the
actuator 30 can be rotated freely around the pivot 34. A VCM (voice coil
motor) coil 36 is provided at the other end of the actuator 30. A VCM 44
provided in the enclosure case 16 works together with this VCM coil 36 so
as to rotate the actuator 30. 



A card (circuit board) (not illustrated) is attached onto the outer
(bottom) surface of the base 12. This card is _ 9 _    4 NOV 2004
rectangular in shape and large enough to cover the outer surface of the
base 12. Such inputs/outputs as an electric power, signals, etc. for
driving the motor are exchanged between the card and the spindle motor 18.
Such inputs/outputs as an electric power for driving the VCM coil 36, as
well as signals used for reading the head 32 and for other actions are
exchanged between the card and the actuator 30. A flexible cable (FPC) 38
is used for such inputs/outputs between the card and the actuator 30. The
disk device 10 in this embodiment is referred to as a head
loading/unloading disk device. This head loading/unloading disk device 10
enables the actuator 30 to be held by a lamp block 40 in its no operation
so as.to unload the head 32 to its retrieval position, so that the head 32
does not come in contact with the surface of the magnetic disk 22. The
actuator 30 is driven during an operation, thereby the head 32 is
positioned on the magnetic disk 22. Figure 1 is a perspective view of the
data eraser 100 in the first embodiment of the present invention. As shown
in Figure 1, the data eraser 100 comprises an upper magnet fixer 102; a
lower magnet fixer 104; and a linkage 106. The upper magnet fixer 102 fixes
permanent magnets 112 and 114 and the lower magnet fixer 104 fixes
permanent magnets 116 and 118. The upper and lower magnet fixers 102 and
104, as well as the linkage 106 are made of a strong magnetic material, for
example, JIS SS400 respectively. Consequently, each of the upper and lower
magnet fixers 102 and 104, as well as the linkage 106 functions as a yoke.
A gap between the upper and lower magnet fixers 102 and 104 is a data
erasure area EA used for inserting the disk device 10 so as to erase data
from the magnetic disk 22. The disk device 10 is inserted in this data
erasure area EA as shown in Figure 13 when data is to be erased from the
magnetic disk 22. The permanent magnet 112 is disposed so that the top in
Figure - 10     4 NOV 2004 1 becomes the S pole and the bottom becomes the
N pole and the a permanent magnet 114 is disposed so that the top becomes
the N pole and the bottom becomes the S pole. Concretely, the permanent
magnets 112 and 114 are adjoining so as to attract each other. On the other
hand, the permanent magnet 116 is disposed so that the top in Figure 1
becomes the N pole and the bottom becomes the S pole and the permanent
magnet 118 is disposed so that the top becomes the S pole and the bottom
becomes the N pole. Concretely, the permanent magnets 116 and 118 are
adjoining so as to attract each other. Each of the permanent magnets 112,
114, 116, and 118 functions as magnetic field generating means. If each of
those permanent magnets is regarded as such magnetic field generating
means, different poles are adjoining on both an obverse and a reverse
thereof. The permanent magnets 112 and 116 that face each other in the
vertical direction have the same polarity on their opposed surfaces. The
permanent magnets 114 and 1l8 that face each other also have the same
polarity on their opposed surfaces. Consequently, the permanent magnets 1l2
and 116, as well as the permanent magnets 1l4 and 118 repulse each other.
The magnetic field formed in the data erasure area EA is oriented in the
horizontal direction due to this repulsion. In addition, if the disk device
10 is inserted in the data erasure area EA as described with reference to
Figure 13, the orientation of the magnetic field matches with the tangent
line of the magnetic disk 22. 



The permanent magnets 112 , 114 , 116 , and 118 can be made of a
conventional known permanent material respectively, but they should
preferably be made of Nd-Fe-B, which has a high magnetic flux density, so
as to erase data from the magnetic disk 22 having a high coercive force. In
this embodiment, plate members 120 and 12l made of a strong magnetic
material respectively, for example, JIS SS400 are providedl at the tips of
the upper and lower magnet fixers 102 and 104. This plate member 120
prevents the ends of the - 11    . 4 Nov 200 permanent magnets 112 and 114
in the horizontal direction in Figure 1 from contact with the external
space. And, the plate member 121 prevents the ends of the permanent magnet
s 116 and 118 in the horizontal direction in Figure 1 from contact with the
external space. As described above, the data eraser 100 comprises the upper
and lower magnet fixers 102 and 104, a linkage 106, and plate members l20
and 121, a11 of which are made of the strong magnetic material. Concretely,
every component except for the permanent magnets 112, 114, 116, 118
functions as a yoke for the permanent magnets 112, l14, 11G, and 118. In
the data eraser 100, therefore, a magnetic flux leaks directly to the
external space only from a component facing the data erasure area EA. Other
magnetic fluxes generated from the permanent magnets 1l2, l14, 116, and 1l8
never leak. And, most of those magnetic fluxes pass through the upper and
lower magnet fixers 102 and 104, as well as the linkage 106 and the plate
members 120 and I21 that are a11 functioning as a yoke respectively. This
is because no magnetic flux leaks to external spaces other than the data
erasure area EA and if a magnetic flux leaks to any of those places, it
affects external devices adversely. Especially, if a leaked magnetic flux
is applied to the spindle motor 18 of the disk device 10, the permanent
magnet of the spindle motor 18 will be demagnetized. In the first
embodiment, therefore, the plate members l20 and 121 are provided
especially so as to suppress the adverse influence of a leaked magnetic
flux on the permanent magnet of the spindle motor 18. Hereunder, a
description will be made for how the permanent magnet of the spindle motor
18 is protected from an adverse influence of such a leaked magnetic flux.
Figure 2 is an explanatory view of a leaked magnetic flux when the data
eraser 100 is seen from the upper magnet fixer 102 side. Figure 3 is an
explanatory view of a leaked magnetic flux when the conventional data
eraser 400 is seen from the upper magnet fixer 402 side. - 12     4 NOV
2004 At first, the conventional data eraser 400 will be described. A
magnetic flux leaked from the permanent magnet 412 (N pole) passes the
external space and returns to the permanent magnet 4l4 (S pole) as shown in
Figure 3. In Figure 3, it is premised that the disk device 10 is inserted
in the data erasure area EA so as to erase data. The spindle motor 18 is
disposed in the center of the rotation of the magnetic disk 22. As shown in
Figure 3, the spindle motor 18 is positioned in the area of a magnetic
field formed by the permanent magnets 4l2 and 414 of the data eraser 400.
The magnetic field shown in Figure 3 formed by the permanent magnets 412
and 414 is on the same plane. Because the spindle motor 18 is positioned
lower than this plane, the magnetic field applied to the spindle motor 18
becomes weaker than the magnetic field formed on the plane. However,
whether the magnetic field applied to the spindle motor 18 is strong or
weak can be presumed satisfactorily from Figure 3. Next, the leaked
magnetic flux functions as follows in the data eraser 100 in the first
embodiment. Concretely, the magnetic flux generated from the permanent
magnet 112 passes the plate member 120 made of JIS SS400, which is a strong
magnetic material, more often than it leaks to the external space. The
magnetic flux, after passing the plate member 120, returns to the permanent
magnet 114, forming a loop. More concretely, in principle, the leaked
magnetic. fluxes from the tips (lower ends in Figure 2 ) of the permanent
magnets 112 and 114 do not leak to the external space. Therefore, the
leaked magnetic flux from this portion never affects the spindle motor 18
of the disk device 10 adversely. Of course, depending on the relationship
among the magnetic flux density of the permanent magnets 112 and 114, and
both magnetic permeability and capacity of the plate member 120, the
magnetic flux from the plate member 120 will leak to the external space,
although it is just a little when compared with that of the conventional
data eraser 400 shown in Figure 3. Consequently, data erasure from the-
magnetic disk 22 with use of the data eraser 100 will reduce the adverse
influence on the spindle motor 18 more - 13  



4 NOV 2004 effectively than data erasure with use of the conventional data
eraser 400. In other words, the present invention enables a strong magnetic
field to be applied to the magnetic disk 22 while suppressing the strength
of the magnetic field applied to the spindle motor 18. <Second Embodiment>
Next, the second embodiment of the present invention will be described.
Figure 4 is a perspective view of a data eraser 200 in the second
embodiment of the present invention. As shown in Figure 4, the basic
configuration of the data eraser 200 is the same as that of the data eraser
100 in the first embodiment. Concretely, the data eraser 200 comprises an
upper magnetic fixer 202, a lower magnet fixer 204, and a linkage 206. The
upper magnet fixer 202 fixes permanent magnets 212 and 2l4 and the lower
magnet fixer 204 fixes permanent magnets 216 and 218. The upper and lower
magnet fixers 202 and 204, as well as the linkage 206 are made of a strong
magnetic material,. for example, JIS SS400 respectively. A gap between the
upper and lower magnet fixers 202 and 204 becomes a data eraser area EA
used to insert the disk device 10 so as to erase data from the magnetic
disk 22. The data eraser 200 is just different from the data eraser 100 in
the first embodiment in that upper and lower thin plates 230 and 231 made
of a strong magnetic material respectively are provided on the surfaces of
the upper and lower magnet fixers 202 and 204, which face the data erasure
area EA respectively. This upper thin plate 230 is in contact with both
permanent magnets 212 and 214. It functions as a pole piece. The lower thin
plate 231 is in contact with both permanent magnets 216 and 218. It also
functions as a pole piece. It is confirmed in the examination performed by
the inventor et - 14    4 NOV 2004 al that providing this pole piece makes
it uniform in size of the magnetization vectors of the magnetic field
(magnetic flux) formed therefrom, as well as align the magnetization
vectors in orientation. Consequently, in order to erase data from the
magnetic disk 22 effectively and reduce an adverse influence of the
magnetic field on the spindle motor 18, the upper and lower thin plates 230
and 23l that are made of a strong magnetic material and function as a pole
piece respectively should be provided just like in the data eraser 200.
With this, a strong magnetic field can be applied to the magnetic disk 22
while the strength of the magnetic field applied to the spindle motor 18 is
suppressed. <Third Embodiment> Hereunder, a data eraser 300 in the third
embodiment of the present invention will be described. 



In order to erase data from the object magnetic disk surely and suppress
the demagnetization of the permanent magnet of the spindle motor 18, it
will be idealistic to increase the strength of the magnetic field, that is,
the magnetic flux density in the area where the magnetic disk 22 exists and
reduce the strength of the magnetic field in the area where the spindle
motor 18 exists. Figure 5 shows a graph in which the horizontal axis
denotes a distance of the disk device 10 in the planar direction and the
vertical axis denotes a magnetic flux density. In Figure 5, it is premised
that the magnetic disk 22 exists at the right side of point 0 and the
spindle motor 18 exists at the left side of point 0. The magnetic flux
density formed in the data eraser 300 should preferably be distributed as
shown with the curve A; it is high at the magnetic disk 22 side and it is
reduced rapidly at the spindle motor 18 side. On the contrary, if the
magnetic flux density is high at the magnetic disk 22 side and it is not
lowered so much at the spindle motor 18 side as shown with the curve B,
then the situation is not appropriate to the permanent magnet of the
spindle motor 18. a - 15    4 NOV 2004 Therefore, the shape of the data
eraser 300 in this third embodiment is optimized so as to distribute the
magnetic flux density as shown with the curve A in Figure 5. Figure 6 shows
a perspective view of the data eraser 300. Figure 7 shows a partial top
view of the permanent magnets 312 and 314(316 and 318) of the data eraser
300. Figure 8 shows a top view of an upper thin plate 330 ( lower thin
plate 331 ) of the data eraser 300. As shown in Figure 6, the basic
configuration of the data eraser 300 is the same as that of the data eraser
200 in the second embodiment. Concretely, the data eraser 300 comprises an
upper magnet fixer 302, a lower magnet fixer 304, and linkage 306. The
upper magnet fixer 302 fixes permanent magnets 312 and 314 and the lower
magnet fixer 304 fixes permanent magnets 316 and 318. The upper and lower
magnet fixers 302 and 304, as well as the linkage 306 are made of a strong
magnetic material, for example, JIS SS400 respectively. A gap formed
between the upper and lower magnet fixers 302 and 304 forms a data erasure
area EA used to insert the disk device 10 so as to erase data from the
magnetic disk 22. In this embodiment, plate members 320 and 321 made of a
strong magnetic material, for example, JIS SS400 respectively are provided
.at the tip of each of the permanent magnets 312, 314, 316, and 318. These
plate members 320 and 321 are equivalent to the plate members 120 and 12l
in the first embodiment. The data eraser 300 is different from the data
eraser 200 in the second embodiment in the shapes of the permanent magnets
3 12 , 314 , 316 , and 318, as well as in the shapes of the upper _ and
lower thin plates 330 and 33l made of a strong magnetic material
respectively and provided on the surfaces of the upper and lower magnet
fixers 302 and 309, which face the data erasure area EA respectively. The
permanent magnets 212, 214, 216, and 218 used for the data eraser 200 in
the second embodiment are a11 rectangular solids, - 16    r 4 NOV 2004 but
the permanent magnets 312 and 3l4(316 and 318) used for the data eraser 300
in the third embodiment are trapezoidal at plane respectively as shown in
Figure 7. And, the permanent magnets 312 and 314(316 and 3l8) are disposed
so that their short sides adjoin. Consequently, those permanent magnets are
increased in volume from the boundary between them towards outside (the
right-left direction in Figure). 



Figure 7 also shows how the magnetic disk 22 is disposed so as to erase
data therefrom. When data is to be erased from the magnetic disk 22, the
rotary shaft of the magnetic disk 22 is disposed at the boundary between
the permanent magnets 312 and 314(3l6 and 318) or around the boundary. In a
top view, therefore, the projected area of each of the permanent magnets
3l2 and 3l4(316 and 318) is increased from the rotation center of the
magnetic disk 22 in the right-left direction with respect to the magnetic
disk 22. Figure 8 shows an upper thin plate 330 (lower thin plate 331 )
that functions as a pole piece. Except for a notch N provided newly in this
embodiment, the top view of. the upper thin plate 330 ( lower thin plate
331 ) is almost the same as the top view of the permanent magnets 312 and
314 (316 and 318) disposed in parallel as shown in Figure 7. If the upper
thin plate 330 (lower thin plate 331) is disposed on the permanent magnets
312 and 314 (316 and 318) respectively, the upper thin plate 330 (lower
thin plate 331) covers the surfaces of the permanent magnets 312 and 314
(316 and 3l8) except for the notch PJ as shown in Figure 6. The upper thin
plate 330 (lower thin plate 331) covering the permanent magnets 3l2 and 314
(31f> and 318) functions as a pole piece. Concretely, the magnetization
vectors of the magnetic flux leaked from this portion can be aligned in
orientation. Because the upper thin plate 330 (lower thin plate 331) is
made of JIS SS400, which is a strong magnetic material, part of the
magnetic flux leaked from the permanent magnet 312(316) passes through the
upper thin plate 330 (loaner thin plate 331). Consequently, the amount of
the magnetic flux leaked to the external space is reduced. On the - 17    r
4 NOV 20040 contrary, at a portion of the upper thin plate 330 ( lower thin
plate 331), which is equivalent to the notch N, the whole magnetic flux
leaked from the permanent magnet 3l2 (316) leaks to the external space as
is. Concretely, the strength of the magnetic field from a portion covered
by the upper thin plate 330 (lower thin plate 33l) is weaker than that from
the portion equivalent to the notch N. This means that the magnetic field
is weaker in the center of the rotation of the magnetic disk 22, that is,
in an area close to the spindle motor 18 if the disk device 10 is disposed
in the data erasure area EA so as to erase data. Consequently, while the
disk device 10 is inserted, the notch N should preferably be provided at a
place towards the rim of the magnetic disk 22. The present invention is not
limited only to that disposition, of course. A simulation is done for the
distribution of leaked magnetic flux from tile data eraser 300 and the data
erasure 200 structured as described above respectively. Figure 9 shows the
simulation results. In Figure 9, the horizontal axis denotes a distance and
the vertical axis denotes a magnetic flux density. And, the magnetic disk
22 exists at the right side of point 0 of the horizontal axis and the
spindle motor 18 exist s at the left side. As shown in Figure 9, at the
side of the magnetic disk 22, the magnetic flux density is higher at the
data eraser 300 than at the data eraser 200. However, at a place where the
spindle motor 18 exists, the magnetic flux density is lower at the data
eraser 300 than at the data eraser 200. Consequently, it would be
understood apparently that the data eraser 300 is more favorable for
erasing data from the magnetic disk 22 and suppressing the demagnetization
of the permanent magnet of the spindle motor 18. Although the present
invention has been described on the basis of the first to third
embodiments, those embodiments are just decided to be preferred at present
and the present invention is not limited only to those embodiments. For
example, in the first to third embodiments, a pair of - 18    1 ' 4 N 0 V
2004 magnetic field generating means are provided; one of the a magnetic
field generating means consists of permanent magnet s 112 and 114 and the
other magnetic field generating means consists of permanent magnets 116 and
118. However, any one of those magnetic field generating means can erase
data from the a magnetic disk 22. Furthermore, although the upper and lower
magnet fixers 102 and 104, as well as the linkage 106 are provided
unitarily in the first embodiment, they may be created separately, then
united to each another. of course, the shape of each of those components is
not limited only to that disclosed above. It is also true for permanent
magnets. 



[Advantages of the invention] As described above, the present invention can
provide a data eraser that can apply a strong magnetic field to the
magnetic disk while suppressing the strength of the magnetic field applied
to the spindle motor. 3. Brief Description of the Drawings: Figure 1 is a
perspective view of a data eraser l00 in the first embodiment of the
present invention; Figure 2 shows a leaked magnetic flux when the data
eraser 100 is seen from an upper magnet fixer 102 side; Figure 3 shows a
leaked magnetic flux when a conventional data eraser 400 is seen from an
upper magnet fixer 402 side;. Figure 4 is a perspective view of a data
eraser 200 in the second embodiment of the present invention; Figure ~
shows a graph denoting the distribution of the magnetic flux in the planar
direction of a disk device 10; - 19    4 NOV 2004 Figure 6 is a perspective
view of a data eraser 300 in the a third embodiment of the present
invention; Figure 7 is a partial top view of permanent magnets 312 and 3l4
(316 and 318) of the data eraser 300; Figure 8 is a top view of an upper
thin plate 330 (lower thin plate 331) of the data eraser 300; Figure 9 is a
graph denoting results of the simulation for the distribution of leaked
magnetic fluxes from the data erasers 300 and 200; Figure 10 is an exploded
perspective view of a disk device 10 from which data is to be erased;
Figure 11 is a perspective view of a conventional data eraser 400; 



Figure 12 shows an explanatory view of a magnetic field formed by the data
eraser 400; and Figure 13 shows how to erase data written on the magnetic
disk 22 with use of the data eraser 400. [Description of symbols] 10 12 14
16 18 20 22 28 30 32 34 Disk device Base Top cover Enclosure case Spindle
motor Hub Magnetic disk Top clamp Actuator Magnetic head Pivot - 20     36
... VCM (Voice coil motor) coil 38 ... Flexible cable (FPC) 40 ..) Lamp
block 44 ... VCM 100, 200, 300, 400 ... Data eraser 102, 202, 302, 402 ...
Upper magnet fixer 104, 204, 304, 404 ... Lower magnet fixer 106, 206, 306,
406 ... Linkage 112, 114, 116, 118 ... Permanent magnet 120, 121 ... Plate
member 212, 214, 2l6, 218 ... Permanent magnet 230 ... Upper thin plate 231
... Lower thin plate 



312, 314, 316, 318 ... Permanent magnet 320 ... Upper plate member 321 ...
Lower plate member 330 ... Upper thin plate 331 ... Lower thin plate 412,
414, 416, 418 ... Permanent magnet - 21 _  204   4 Nov 2004 -22 4. Claims:
(1) A data eraser for erasing data stored on a magnetic disk, comprising: a
magnetic field generator in which two permanent magnets are set, said two
permanent magnets forming different poles that are adjoining on both an
obverse and a reverse of said magnetic field respectively; and a pole piece
provided on said obverse or reverse of said magnetic field generator, said
pole piece aligning magnetization vectors in orientation, said
magnetization vectors being generated by said magnetic field generator.
wherein data stored on said magnetic disk is erased by a magnetic field
formed by a magnetic flux leaked from a surface on which said pole piece is
located. (2) The data eraser according to Claim l , said magnetic field
consists mainly of a component oriented in parallel to said magnetic disk
in an area where said magnetic disk is disposed during data erasure. (3)
The data eraser according to Claim 1, wherein: a pair of said magnetic
field generators are disposed so that their surfaces on which different
poles are adjoining are opposed to each other with a predetermined gap
therebetween; and said pole piece is located on each of opposed surfaces of
a pair of said magnetic field generators. 



(4) A data eraser for erasing data stored on a magnetic disk, comprising: a
magnetic field generator in which two flat permanent magnets are set, said
two flat permanent magnets forming different poles that are adjoining on
both an obverse and a reverse of said magnetic field respectively; and   4
NOV 2004 - 23  a fixer for fixing said magnetic field generator, wherein
said two flat permanent magnets are increased respectively in volume from a
boundary between them or around said boundary towards outside. (S) The data
eraser according to Claim 4, in which said data eraser applies a magnetic
field to said magnetic disk by disposing a pair of said magnetic field
generators so that their surface on which said different poles are
adjoining are opposed to each other with a predetermined gap therebetween,
then inserting said magnetic disk into said predetermined gap, wherein said
magnetic disk is inserted into said predetermined gap so that the center of
the rotation of said magnetic disk is positioned at said boundary between
adjoining two magnets or around said boundary. (6) The data eraser
according to Claim 4, said magnetic field is oriented towards a tangent
line of said magnetic disk. (7) A data eraser for erasing data stored on a
magnetic disk loaded in a disk device, comprising: a magnetic field
generator in which two flat permanent magnets are set, said two flat
permanent magnets forming different poles that are adjoining on both an
obverse and a reverse of said magnetic field respectively; and 



a pole piece having a notch on part of itself and disposed on either the
obverse or the reverse of said magnetic field generator, wherein said two
flat permanent magnets are increased respectively in volume from the
boundary between them or around said boundary towards outside.   4 NOV 2004
-24 (8) The data eraser according to Claim 7, in which said data eraser
applies a magnetic field to said magnetic disk by disposing a pair of said
magnetic field generators so that their surfaces on which said different
poles are adjoining are opposed to each other with a predetermined gap
therebetween, then inserting said disk device in said predetermined gap,
wherein said notch of said pole piece is formed closer towards the rim of
said magnetic disk while said disk device is inserted into said
predetermined gap. .A;.AH.A.A.A(.A.A.A.Ay!.A.A@.A .Aa.AS;
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