
;e3ej6ToUWO 02/065.~7.~  PCT/GB02/0UG30  AN IMPROVED VENTILATION PATH FOR A
DISK DRIVE APPARATUS  5 10 Field of the Invention The present invention
relates to a disk drive apparatus represented by a hard disk drive, and in
particular, to the attachment structure of a filter for preventing the
entry of dust into a disk drive apparatus. Background o the Invention Hard
disk drives (hereinafter, HDDs) most common as data storage 15 20 25 30
means of computers each have the structure that a single magnetic disk or
plural disk platters of magnetic disk are coqxially arranged on a shaft,
and are driven by a spindle motor. A magnetic head provided with facing the
above-described magnetic disk read and writes data, and this magnetic head
is driven by an actuator, that is, generally, a voice coil motor
(hereinafter, a VCM). The above-described magnetic disk, magnetic head, and
actuator are contained in an enclosure called a disk enclosure. The disk
enclosure consists of, for example, a shallow box-like base made of an
aluminum alloy, and a top cover sealing an opening of the base. A gasket is
provided in the circumference of the top cover facing the base. Hence, by
assembling the base and top cover so that this gasket may be pressed to the
edge side of the peripheral wall of the base, the inside of the disk
enclosure can be hermetically sealed. In the disk enclosure, temperature
rises under the influence of the magnetic disk rotation and the like. Here,
it is assumed that air in the disk enclosure that expands in connection
with the temperature rise pushes the gasket aside and leaks outside. It is
supposed that, if the temperature in the disk enclosure lowers, the air in
the disk enclosure is shrunk, and now, on the contrary, air enters into the
disk enclosure from the outside. At this time; if dust, vaporized organic
substances, or ~A>j   WO 02/065N7N PCT/GB02/00630 2 vaporized inorganic
substances enter into the disk enclosure with the air entering, the dust,
above-described organic substances, or inorganic substances that are
solidified collide against the magnetic head at the time of using the HDD
to damage the magnetic head or magnetic disk. In 5 order to prevent such
entry of dust into the disk enclosure, a filter is provided in a top cover
or a base in an actual HDD. This filter is called a breather filter. While
becoming a passage for circulating air with the outside in connection with
dilatation and contraction of the air in the disk enclosure caused by the
temperature rise and fall, the filter reduces 10 the entry of the dust,
vaporized organic substances, or inorganic substances from the outside
below such an amount that apparatus performance is not affected. A
conventional breather filter will be described with referring to 15
drawings. In addition, the breather filter will be described in the case
where it is attached to a top cover, although there axe a case where it is
attached to a top cover and a case where it is attached to a base. Figure
13 is a plan showing the back face of a top cover 100. Here, 20 it is
assumed that, at the top cover 100, a face exposed to the outside at the
time of constituting the disk enclosure is called a front face and a face
facing the inside of the disk enclosure and opposite to a base is called a
back face. A gasket 101 for acquiring the hermeticity of the disk enclosure
is stuck on the back face of the top cover 7.00 at the 25 circumference
thereof. Moreover, the breather filter 102 is stuck on the back face of the
top cover 100 by double-sided adhesive tape. Figure 13 also shows a
perspective view of a breather 'filter 102 as well. Tn addition, the
breather filter 102 shown in Figure 13 is shown with a face, which is stuck
on the top cover 100, being upward. 



30 Figure 14 is an assembly view of the breather filter 102. In addition,
Figure 7.4 shows the breather filter 102 with turning down the   WO
02/06547-4 3 PCT/GB02/OOG30 face stuck on the top cover 100. As shown in
Figure 14, the breather filter 102 mainly consists of a filter case I03, a
filter body I04 contained in the filter case 103, and a permeable film Z05
covering a surface of the filter body 104. In addition, Figure 15A shows a
front 5 face of the filter case 103 and Figure 15B shows a back face
thereof. In Figures 14, 25A, and 15B, the filter case 103 consists of a
circular bottom wall 103a and peripheral wall 103b standing up from the
circumference of the bottom wall 103a. A ventilation slot 103al is formed
10 in the front face of the bottom wall 103a, and the ventilation slot
103a2 is formed in the back face. In addition, it is assumed that the front
face of the bottom wall 103a in the filter case 103 means a lower face
shown in a central portion of Figure 14, and, the back face means an upper
face shown in the central portion of Figure 14. The ventilation slot 15
103a1 formed in the front face of the bottom wall 103a is a circular slot
that starts from the center of the bottom wall 103a and stops at a
ventilation hole 103a3 feeding through the bottom wall 103a. The
ventilation slot 103a2 formed in the back face of the bottom wall 103a
starts from the ventilation hole 103a3 and stops at the center of the 20
bottom wall 103a. Thus, the ventilation slot 103a1 and the ventilation slot
103a2 communicate through the ventilation hole 103a3. Double-sided adhesive
tape 106 is stuck on the front face of the bottom wall 103a of the filter
case 103, and double-sided adhesive tape 25 107 is stuck on the back face
thereof. Therefore, the ventilation slot 103a1 forms a closed space with
the double-sided adhesive tape 106, and the ventilation slot 103a2 forms a
closed space with the double-sided adhesive tape 107. However, as shown in
Figure 14, since through holes 106a and 107a are formed in the centers of
the double-sided adhesive tape 30 106 and the double-sided adhesive tape
I07, parts corresponding to these holes communicate with the outside.   WO
02/065-47-4 PCT/GB02/OOG30 4 



The filter body 104 is contained in the filter case 103. At this time, the
filter body 104 is stuck and fixed by the double-sided adhesive tape 107
stuck on the back face of the bottom wall 103a. However, the ' fixing of
the filter body 104 is not limited to the double-sided adhesive 5 tape 107,
but it is possible to use a mechanical constraint by a protrusion by
providing the protrusion such as a rib in the filter case 103. The
permeable film 105 is stuck on the upper face of the filter body 104 shown
in a central portion of Figure 14, and the breather filter 102 is united in
one piece in this way. 10 The breather filter 102 is stuck on the top cover
100 through the double-sided adhesive tape 106 stuck on the front face of
the bottom wall 103a. These conditions are shown in Figures 16 and 17. That
is, a fresh air hole 100a formed in the top cover l00, the through hole
106a of the 15 double-sided adhesive tape 106, and the breather filter 102
are centered, and the breather filter 102 is fixed to the top cover 100 by
the double-sided adhesive tape 106. When the air in the disk enclosure
expands, air flows out to the 20 outside in the following paths. That is,
the air in the disk enclosure sequentially passes the permeability film
Z05, filter body 104, through hole 107a of the double-sided adhesive tape
Z07, the ventilation slot 103a2, ventilation hole 103a3, ventilation slot
103a1, through hole 106a of the double-sided adhesive tape 106, and the
fresh air hole 100a of the 25 top cover 100, and flows out to the outside.
On the other hand, when the temperature in the disk enclosure lowers and
fresh air flows into the disk enclosure, the fresh air sequentially passes
the fresh air hole 100a of the top cover 100, through hole 106a of the
double-sided adhesive tape l06, ventilation slot 103a1, ventilation hole
103a3, ventilation slot 30 103a2, through hole 107a of the double-sided
adhesive tape 107, filter body 104, and permeable film 105. Even if dust,
and vaporized organic substances or vaporized inorganic substances are
mixed with the air   WO 02/OG5~7:1 PCT/GB02/00630 5 flowing in, the air
passes the filter body 104, whose principal component is activated carbon,
and the permeable film 105. Hence, it is possible to reduce the entry of
dust into the disk enclosure to a minute amount in ' such degree that the
dust does not affect the apparatus performance. 5 Conventionally, the
breather filter 102 is attached to the top cover 100 by manual operation.
However, the top cover 100 may be assembled to a base without the breather
filter 1D2 being attached. It is not easy to confirm whether the breather
filter l02 has been attached to the top cover 10 100 after the top cover
100 and the base are assembled. Although there is also a method of
confirming the presence of the breather filter 102 from fresh air hole 100a
formed in the top cover 100, it does not become an exact confirmation
method because of the fresh air hole 100a having only small diameter. 15
Moreover, the adhesion by the double-sided adhesive tape 107 may be
insufficient even though the breather filter 102 has been attached to the
top cover 100. In that case also, conventionally, it is not easy to confirm
it. 20 Then, a subject of the present invention is to provide a method for
making it possible to easily confirm whether the breather filter 102 is 



attached even after the top cover 100 is assembled to the base. 25
Furthermore, another subject of the present invention is to provide a
method for making it possible to easily confirm whether the breather
filter 102 is adequately attached to the top cover 100 even after the top
cover I00 is assembled to the base.   WO 02/OGS:l7:l 6 Disclosure of the
Invention PCT/GB02/00630 Heretofore, a leak test for confirming whether the
hermeticity ' inside the disk enclosure is kept is performed after the top
cover 100 is 5 assembled to the base. This leak test is a test for judging
whether the hermeticity inside the disk enclosure is kept by blowing a gas
into the disk enclosure through the fresh air hole 100a of the top cover
100, and measuring the pressure of the gas. In addition, it is also
possible as a leak test to judge whether the hermeticity is kept by
decompressing the 10 inside of the disk enclosure. The present inventor
examined whether it was possible to judge whether the breather filter 102
was attached with using this leak test. Consequently, it was found that, by
forming a through hole within an area where the breather filter 102 of the
top cover 100 was attached and arranged, it was possible to confirm whether
the 15 breather filter 102 was attached at the time of the leak test. Since
this through hole is sealed when the breather filter 102 is attached, a gas
does not leak outside from this through hole at the time of the leak test.
However, when the breather filter 102 is not attached, since the blown gas
leaks from this through hole, it is possible to know that the breather 20
filter 102 is not attached, by measuring pressure. The present invention is
based on the above knowledge, and is characterized in that a disk drive
apparatus comprises: a disk-like medium which is rotatably driven with
centering about a rotating shaft and stores 25 data; an actuator which has
a head, which reads data from and writes data to the disk-like medium, and
swings with centering about a rotation shaft;  an enclosure contains the
disk-like medium and the actuator; and a filter circulating a gas between
the inside of the enclosure and the outside, and is attached to the
enclosure, the enclosure comprising a first ventilation 30 path for
circulating a gas between the outside and the filter and a second
ventilation path formed in an area in which the filter is attached.   WO
02/0G5.17:1 PCT/GB02/00630 7 In the disk drive apparatus of the present
invention, the 



above-described enclosure can have a plurality of above-described second
ventilation paths. Moreover, in the disk drive apparatus of the present '
invention, the above-described plurality of second ventilation paths can 5
be also formed in positions symmetrical with reference to the
above-described first ventilation path. The present invention can also
judge whether not only a filter is present but also the filter is
adequately attached. In this case, an attachment failure can be detected
with more sufficient precision by forming a plurality of second 10
ventilation paths) or forming the plurality of second ventilation paths in
positions symmetrical with reference to the first ventilation path, which
will be described later. There is an HDD as an example of a typical
application of a disk 15 drive apparatus according to the present
invention. Therefore, the present invention provides a hard disk drive
comprising: a magnetic disk storing data magnetically; a spindle motor
rotatably driving the magnetic disk; a rotary actuator which has a magnetic
head for writing data to and reading data from the magnetic disk, makes the
magnetic head seek the 20 magnetic disk, and swings with centering about a
pivot; a disk enclosure which. contains the magnetic disk, the spindle
motor, and the rotary actuator, and includes a box-like base having an
opening, and a cover sealing the opening; and a breather filter which
circulates a gas between the disk enclosure and the outside, and is
attached to the disk enclosure, 25 the disk enclosure comprising a gas
circulation path for circulating a gas between the outside and the breather
filter, and a feed-through path  formed within an area required in order to
attach the breather filter in the disk enclosure. 30 In the hard disk drive
of the present invention, it becomes possible to detect the presence or an
attachment failure of the breather filter at the time of the leak test by
forming a feed-through path in an area   WO 02/OGS:l7~ a PCT/GB02/00630
required in order to attach the breather filter in the disk enclosure. In
addition, in the present invention, the area required for attaching the
breather filter to the disk enclosure is not restricted to a projection
plane of the breather filter to the disk enclosure. For example, a plane 5
of projection of a member, used in order to attach the breather filter in
the disk enclosure, such as double-sided adhesive tape is also included.
Usually, areas of the attachment face of the breather filter and the
double-sided adhesive tape mostly coincide as described previously. The
present invention can be functioned if the above-described feed-through l0
path is formed within the projection plane of the double-sided adhesive
tape even if the projection plane of the breather filter to the disk 



enclosure is out of range, when the area of the double-sided adhesive tape
is larger than the attachment area of the breather filter. 15 Therefore, in
the hard disk drive according to the present invention, when the
above-described breather filter is attached to the above-described disk
enclosure with an adhesive (for example, double-sided adhesive tape), the
above-described area turns into an area where the above-described adhesive
is applied. 20 The disk enclosure of a hard disk drive consists of a cover
and a base fundamentally. Therefore, in the hard disk drive according to
the present invention, the above-described gas circulation path and the
above-described feed-through path can be formed in the above-described 25
cover, and the above-described breather filter can be attached to the
above-described cover. Furthermore, the above-described gas circulation
path and the above-described feed-through path can be formed in the
above-described base, and the above-described breather filter can be
attached to the above-described base. 30 The present invention is provided
also as a cover that constitutes the disk enclosure of a hard disk drive in
addition to the above-described   WO 02/OG5:L7-t 9 PCT/GB02/OOG30 hard disk
drive. The cover according to the present invention is ' characterized in
being a cover which constitutes a disk enclosure of a hard disk drive with
a box-like base, and in which a breather filter is attached to place,
comprising: a plate-like cover body;.a first 5 ventilation path making it
possible to, perform ventilation tc the breather filter formed in the cover
body; and a second ventilation path that is formed in the cover body and
sealed when the breather filter is adequately attached to the cover. to In
the cover according to the present invention, the above-described second
ventilation path is formed in the position that is not sealed when the
above-described breather filter is not attached to the above-described
cover. 15 The present invention permits preparing a breather filter in a
base side. Therefore, the present invention provides a base which
constitutes a disk enclosure of a hard disk drive with a plate-like cover,
and a breather filter is attached to place, comprising a box-like base body
consisting of a bottom and side walls; a first ventilation path making it
20 possible to perform ventilation to the breather filter formed in the
bottom of the base body; and a second ventilation path which is a bottom of
the base body, and is formed within an area where the breather filter 



will be attached. 25 In the base according to the present invention, the
above-described second ventilation path can be formed so that the
above-described first ventilation path may be surrounded. Then, as
described later, it is possible to increase the detection precision of an
attachment failure of the breather filter. 30 The present invention has
novelty at the point of judging whether the attachment of a breather filter
is adequate in the leak test which is   WO 02/06547a to PCT/GB02/00630
performed about the conventional hard disk drive as described above. Hence,
the present invention provides an inspection method of a disk drive
apparatus that comprises an enclosure which. contains a disk-like medium
storing data, and a head that reads data from and writes data to the 5
disk-like medium, and a filter which is attached to the inside of the
enclosure, and achieves a filtration function with maintaining ventilation
with the outside, comprising: a compressing and decompressing step of
compressing and decompressing the inside of the enclosure; a measuring step
of measuring pressure in the enclosure; and a judging step of judging 10
whether attachment of the filter is adequate on the basis of a value of the
pressure measured. In the inspection method of a disk drive apparatus
according to the present invention, the above-mentioned enclosure has a
ventilation path 15 where, in case of the inadequate attachment of the
filter, at the compressing and decompressing step, a gas inside the
enclosure leaks to the outside when the inside of the enclosure is
compressed, and a gas flows into the inside of the enclosure when the
inside of the enclosure is decompressed. . 20 In addition) in the
inspection method of the disk drive apparatus according to the present
invention, wherein whether the attachment of the above-mentioned filter is
adequate includes that the above-mentioned filter is not attached to the
above-mentioned enclosure, and/or that the 25 attachment to the
above-mentioned enclosure of the above-mentioned filter is inadequate.
Brief Description of the Drawings 30 Figure 1 is a perspective view showing
a structure of a disk 



enclosure constituting an HDD according to a first embodiment;   WO
02/065.l7-t PCT/GB02/OOG30 11 Figure 2 is a perspective view showing an
insider of the HDD according to the first embodiment; Figure 3 is a
sectional view of a breather filter attachment portion according to the
first embodiment; 5 Figure 4 is a sectional view showing the breather
filter attachment portion according to the first embodiment at the time of
a leak test; Figure 5 is a sectional view showing a breather filter
attachment portion according to the first embodiment at the time of a leak
test; Figure 6 is a perspective view showing a breather filter according 10
to a second embodiment; Figure 7 is a sectional view showing the breather
filter attachment portion according to the second embodiment at the time of
a leak test; Figure 8 is a sectional view showing a breather filter
attachment portion according to the second embodiment at the time of a leak
test; 15 Figure 9 is a plan showing a formation example of a through hole
according to a third embodiment; Figure 10 is a plan showing a formation
example of a through hole according to a fourth embodiment; Figure 11 is a
sectional view showing the vicinity. of a breather 20 filter at the time of
a leak test for a conventional HDD; Figure 12 is a sectional view showing
the vicinity of a breather filter at the time of a leak test for a
conventional HDD; Figure 13 is a plan showing the back face of a
conventional top cover; 25 Figure 14 is an assembly view showing the
conventional breather filter; Figures 15A and 15B are plans showing a
filter case constituting the conventional breather filter, Figure 15A shows
the top face, and Figure 15B shows the back face; 30 Figure 16 is a
sectional view showing a state of the breather filter being attached to the
conventional top cover; and 



WO 02/OG5:~7a PCT/GB02/00630 12 Figure 17 is a sectional view of the
conventional top cover. Preferred Embodiments 5 Hereinafter, an example
that a disk drive apparatus according to the present invention is applied
to a hard disk drive (HDD) 1 will be described with referring to drawings.
Figure 1 is a perspective view showing the structure of a disk enclosure 4
constituting an HDD 1 according to this embodiment, and Figure 2 is a
perspective view showing 10 the inside of the HDD 1 according to this
embodiment. In addition, Figure 2 is a perspective view without a top cover
3. As shown in Figures 1 and 2, the HDD 1 constitutes a disk enclosure 4 by
sealing an opening of the base 2, which is made of an aluminum alloy 15 and
has a shape of a shallow box, with the top cover 3. A gasket 5 is stuck on
the back face of the top cover 3. The gasket 5 can be made of, for example,
fluororubber. Since the top cover 3 is screwed to the base 2 through the
gasket 5, the inside of the disk 20 enclosure 4 is hermetically sealed. In
this disk enclosure 4, as shown in Figure 2, a spindle motor 6 having
hub-in structure is provided in the approximate center of the base 2. Disk
platters of a magnetic disk 7 that axe made of glass or aluminum 25
substrates are coaxially stacked on an upper surface of a hub of this
spindle motor 6 through spacers (not shown), and fixed with the top clamp
8. The spindle motor 6 rotatably drives the magnetic disk 7. Moreover, an
actuator 9 is provided in the disk enclosure 4. This 30 actuator 9 has a
magnetic head 10 reading and writing data in one end portion thereof, its
middle portion is supported on the base 2 through a pivot shaft 11 fox the
actuator 9 to be made to be rotatable around the   WO 02/OGS~7=t 13
PCT/GB02/OOG30 pivot shaft 11. A VCM (voice coil motor) coil is provided in
another edge of the actuator 9, and the actuator 9 is rotatably driven by a
VCM 12 provided in the disk enclosure 4 so as to function with this coil
for a VCM. 5 A card not shown is attached as a circuit board in the outer
surface (lower surface) of the base 2, the card whose shape is a rectangle
having the size of covering a half of the external surface of the base 2.
The I/0 operation of power and signals for motor drive, and the like is 



10 performed between the above-described card and spindle motor 6. In
addition, the I/O operation of power and signals for motive energy to the
VCM coil, reading of the magnetic head 10, and the like is performed
between the card and actuator 9. This I/O operation between the card and
actuator 9 is performed through a flexible cable (FPC). 15 The HDD 1 of
this embodiment is a disk drive apparatus called a head load/unload type.
This head load/unload type HDD makes a ramp block 13 hold the actuator 9 in
non-operational time. When the actuator 9 drives the magnetic head 10 in
operational time, the magnetic head 10 moves 20 towards the magnetic disk 7
from the ramp block 13, and seeks over the magnetic disk 7. A peripheral
wall 2a is provided with standing up on the periphery of the base 2. The
base 2 is divided into a plurality of zones as 25 follows. That is, in an
area surrounded by the peripheral wall 2a, there are a disk containing room
2b as a medium containing room that contains a disk assembly consisting of
the magnetic disk 7 and the spindle motor 6 for rotatably driving the
magnetic disk 7, and an actuator containing room 2c which contains an
actuator mechanism for making the magnetic head 10 30 seek over the
magnetic disk 7.   WO 02/065~7~ PCT/GB02/00630 14 A gasket 5 for keeping
the hermeticity of the HDD 1 to the outside is stuck on the back face of
the top cover 3. Moreover, a breather filter 14 is attached to the top
cover 3. Since the breather filter 14 has the same structure as that
described in Figure 14, the explanation is omitted. 5 A fresh air hole 20
is formed in the top cover 3 as a first ventilation path for making the
breather filter 14 and the outside communicate with each other. The fresh
air hole 20 is a through hole formed in the top cover 3. Moreover, filter
confirmation hole 21a and 21b whose diameters are a little bit smaller than
that of the fresh air hole 20 are formed 10 around the fresh air hole 20 as
a second ventilation path. The filter confirmation holes 21a and 21b are
also through holes formed in the top cover 3. Figure 3 is a sectional view
showing the vicinity of the breather 15 filter 14. As shown in Figure 3,
the breather filter 14 is attached to the top cover 3 with double-sided
adhesive tape 22 as an adhesive. Under the present circumstances, the
breather filter 14 is attached to the top cover 3 so that the fresh air
hole 20, formed in the top cover 3, and the center of the breather filter
14 may coincide. Moreover, it can be seen 20 that the filter confirmation
holes 21a and 21b are formed within an area where the breather filter 14
will be attached. This means that the filter confirmation holes 21a and 21b
are formed in an area necessary for attaching the breather filter 14 in the
top cover 3. As shown in Figure 3, the filter confirmation holes 21a and
21b will be sealed by the 25 breather filter 14 when the breather filter 14
is attached. Here, a leak test is a test of measuring pressure with
introducing a compressed gas into the HDD 1 through the breather filter 14.
Conventionally, this leak test is performed for confirming the hermeticity
30 in the disk enclosure 4, and more concretely, whether the gasket 5 is
functioning effectively. However, according to this embodiment, it is   WO
02/065=t7~ PCT/GB(12/00630 15 possible to inspect whether the breather
filter 14 is attached to the top cover 3, as well as the hermeticity in the
disk enclosure 4. Figure 4 is a sectional view showing the situation that
the leak 



5 test is performed for the HDD 1 where the breather filter 14 is attached
to the top cover 3. Moreover, Figure 5 is a sectional view showing the
situation that the leak test is performed for the HDD 1 where the breather
filter 14 is not attached to the top cover 3. As shown in Figure 4, if the
breather filter 14 is attached to the top cover 3, the compressed gas 10
(shown by arrows) supplied from a leak test tube 23 is supplied into the
disk enclosure 4 through the breather filter 14. Here, the filter
confirmation holes 21a and 21b are sealed by the breather filter 14, and
more concretely, by the double-sided adhesive tape 22 for attaching the
breather filter 14 to the top cover 3. Therefore, if the gas introduced 15
in the disk enclosure 4 leaks to the outside, the gas will leak between the
gasket 5 and base 2. In addition, the filter confirmation holes 21a and 21b
should not be blocked by the leak test tube 23 during the leak test. In
case of using the leak test tube 23 having a form as shown in Figure 4, it
is also necessary to take this point into consideration when 20 forming the
filter confirmation holes 21a and 21b. On the other hand, as shown in
Figure 5, supposing the breather filter 14 is not attached in the top cover
3, a part of the compressed gas (shown by arrows) supplied from the leak
test tube 23 will leak to the outside from the filter confirmation holes
21a and 21b of the top cover 3, It is possible to 25 easily judge the
leakage of the gas from the filter confirmation holes 21a and 21b to the
outside by detecting the pressure of the compressed gas supplied from the
leak test tube 23. An example of a concrete judging method is as follows.
3D It is assumed that, for example, a reference pressure in the case where
the hermeticity between the base 2 and top cover 3 is kept by the gasket S
and the breather filter 14 is attached is vl. If the pressure at   WO
02/0654p PCT/GB02/00630 16 the time of actually performing a leak test
coincides with V1, the HDD 1 is treated as an accepted product. It is
supposed that the hermeticity between the base 2 and top cover 3 by the
gasket 5 is not kept or the breather filter 14 is not attached in case the
pressure at the time of S actually performing the leak test is V2 lower
than V1. Then, it is possible to confirm whether the breather filter 14 is
attached by removing the top cover 3 from the base 2 and confirming the
back face of the top cover 3. If the breather filter 14 is attached, it is
possible to judge that a cause of V2 being detected at the leak test is
that the hermeticity 10 between the base 2 and top cover 3 by the gasket 5
is not kept. There is also another method as follows. The pressure V3 in
the case where the hermeticity between the base 2 and the top cover 3 by
the gasket 5 is kept but the breather filter 14 is not attached is measured
15 beforehand. Moreover, the pressure V4 in the case where the breather
filter 14 is attached but the hermeticity between the base 2 and the top
cover 3 by the gasket 5 is not kept is measured beforehand. Furthermore,
the pressure V5 in the case where the hermeticity between the base 2 and
the top cover 3 by the gasket 5 is not kept and the breather filter 14 is
20 not attached is measured beforehand. Then, it is possible to judge
whether the HDD 1 concerned is an accepted product or to predict the cause
in the case of a rejected product by comparing the pressure, measured at
the time of the leak test, with V1, V3, V4, and V5. 25 On the other hand,
in the conventional top cover 100 described above, it is not possible to
judge whether the breather filter 102 is attached to the top cover 100 with
the leak test like this embodiment. This will be described on the basis of
Figures 11 and 12. Figure 11 is a sectional view showing the situation that
a leak test is performed for an 30 HDD where a breather filter 102 is
attached to a top cover 100. Figure 12 is a sectional view showing the
situation that a leak test is performed to an HDD where the breather filter
102 is not attached to the top cover 100.   WO 02/065.t7-1 17
PCT/GB02/00630 As shown in Figures 11 and 12, through holes equivalent to
the filter confirmation holes 21a and 21b that this embodiment provides are
not provided in the top cover 1Q0. 



5 As shown in Figure 11, when the breather filter 102 is attached to the
top cover 10o, the compressed gas (shown by arrows) supplied from a leak
test tube 23 will be supplied in the disk enclosure through the breather
filter 102. Moreover, as shown in Figure 12, if the breather filter 102 is
not attached to the top cover 10o, the compressed gas (shown to by arrows)
supplied from the leak test tube 23 directly flows into the disk enclosure.
At this time, in case the gas flowing into the disk enclosure leaks to the
outside, the gas leaks from between the top cover 100 and base not shown.
The pressure then measured becomes lower than that in the case where the
hermeticity between the top cover 100 and base 15 is kept. However, since a
position where the gas leaks to the outside is restricted in between the
top cover 100 and base, this does not become judgment material for the
presence of the breather filter 102. Next, a modified example (hereinafter,
a second embodiment) of this 20 embodiment (hereinafter, a first
embodiment) described above will be described. In addition, in regard to
the second embodiment, only main difference from the first embodiment will
be described. Figures 6 to 8 are drawings for describing the second
embodiment. 25 In Figures 6 to 8, the same reference numerals will be
assigned to parts the same as those described in the first embodiment, and
their description is omitted. In Figure 6, two pieces of ring-shaped
double-sided adhesive tape 24 30 and 25 for attaching the breather filter
14 to the top cover 3 are stuck on one end face of the cylindrical breather
filter 14. The second embodiment is characterized in the point of using the
two pieces of   WO 02/OGSa7~ 18 PCT/GB02/OOG30 double-sided adhesive tape
24 and 25, which are rings having diameters different from each other, like
this. Figure 7 is a sectional view showing a state of performing a leak 5
test for the HDD 1 where the breather filter 14 is attached with the two
pieces of ring-like double-sided adhesive tape 24 and 25. As shown in
Figure 7, a gap between two pieces of double-sided adhesive tapes 24 and 25
corresponds to the filter confirmation holes 21a and 21b formed in the top
cover 3. Figure 7 shows the case where the breather filter 14 is 10
adequately attached to the top cover 3. The compressed gas (shown by
arrows) supplied from the leak test tube 23 is supplied in the disk
enclosure 4 through the breather filter 14. Here, the filter confirmation
holes 21a and 21b are isolated in the disk enclosure 4 with the breather
filter 14. That is, the filter confirmation holes 21a and 21b are 15
substantially sealed by the breather filter 14. This state is the same as
that of the first embodiment. Figure 8 is a sectional view showing a state
of performing a leak test for the HDD1 where the double-sided adhesive tape
25 is not 20 sufficiently stuck. The compressed gas (shown by arrows)
supplied from the leak test tube 23 is supplied in the disk enclosure 4
through the breather filter 14. As shown by arrows, a part of supplied gas
flows in between the breather filter 14 and top cover 3 from the
insufficient stuck portion of the double-sided adhesive tape 25, and
further leaks to the 25 outside from the filter confirmation holes 21a and
21b. As described in the first embodiment, it is possible to detect the
leakage of this gas to the outside by measuring the pressure of the
compressed gas. That is) by adopting the structure in the second
embodiment, it is possible to easily detect the insufficient attachment of
the breather filter 7.4 to the top 30 cover 3.   



WO 02/06y7-1 19 PCT/GB02/00630 In the first and second embodiments
described above, the examples in each of which two filter confirmation
holes 21a and 21b are formed in the symmetrical positions in the
circumference of the fresh air hole 20. However, the filter confirmation
holes 21a and 21b are not limited to this 5 form. For example, it is
possible to make them have forms as shown in Figure 9 (third embodiment) or
Figure 10 (fourth embodiment). In addition, in Figures 9 and 10, the same
reference numerals axe assigned to the parts that are the same as or
equivalent to those in the first and second embodiments. 10 Figures 9 and
10 are partial plans each showing a back face of the top cover 3. In each
of Figures 9 and 10, a circle shown by a chain line that encloses the
circumference of the fresh air hole 20 shows an area where the breather
filter 14 will be attached. The third embodiment shown 15 in Figure 9 is an
example in which a circular filter confirmation hole 26 centering the fresh
air hole 20 is formed. This filter confirmation hole 26 can be formed by
stamping performed by press working. Moreover, the fourth embodiment shown
in Figure 10 is an example where four filter confirmation holes 27a, 27b,
27c, and 27d are formed in the symmetrical 20 positions with centering
about the fresh air hole 20. It is possible to precisely detect the
insufficient attachment of the breather filter 14 by forming the filter
confirmation hole 26 and so on like the third embodiment shown in Figure 9
and the fourth embodiment 25 shown in Figure l0 so that the filter
confirmation hole 26 may surround the fresh air hole 20. That is, if
only.one circular confirmation hole is formed, it is surely possible to
detect the absence of the breather filter 14 to be attached to the top
cover 3. However, if the breather filter 14 is not sufficiently attached
and a part insufficiently attached is apart 30 from the filter confirmation
hole 26 and the like, it may be undetectable. On the other hand, if the
filter confirmation hole 26 and the like are formed like the third and
fourth embodiments so that the filter   WO 02/065.1p 20 PCT/GB02/OOG30
confirmation hole 26 and the like may surround the fresh air hole 20, there
is hardly a possibility that the part insufficiently attached is apart from
the filter confirmation hole 26 and the like. Therefore, it is 



possible to detect the presence of the part insufficiently attached with 5
more sufficient precision. In addition, in the present invention, if the
breather filter 14 is not attached or is insufficiently attached due to
insufficient adhesion of the double-sided adhesive tape etc., both cases
are generally called 10 "inadequate attachment". As described above,
according to this embodiment, it is possible to easily confirm whether the
breather filter 14 is attached or is inadequately attached by performing
the leak test that has been performed 15 for the HDD 1 heretofore. In
addition, in each of the above-described embodiments, an example where the
breather filter 14 is attached to the top cover 3 is described. . .. .
However, it is apparent that there are also HDDs in each.of which the 20
breather filter 14 is attached to the base 2, and in this type of HDD, what
is necessary is just to form a fresh air hole in the base 2 and to form a
filter confirmation hole in the base 2 according to the above description.
Tn this case, since the breather filter 14 is stuck on the bottom face of
the base 2, a fresh air hole as a first ventilation path 25 and a filter
confirmation hole as a second ventilation path can be formed on the bottom
face of the base 2 shown in Figure 1. In this case, the filter confirmation
hole as the second ventilation path is formed in an area where the breather
filter 14 will be attached. 30 Moreover, in the above-described embodiment,
an example of a leak test where a compressed gas is supplied in the disk
enclosure 4, that is) the inside of the disk enclosure 4 is pressurized is
described. However,   WO 02/065~7~ 21 PCT/GB02/00630 it is apparent that it
is also possible to realize a leak test by decompressing the inside of the
disk enclosure 4, and even in such a case, it is possible to enjoy effects
of the present invention. 5 Furthermore, in the above embodiment, although
the cylindrical breather filter 14 is described, the breather filter 14
used for the present invention is not restricted to a cylindrical form. For
example, the breather filter 14 having a polygonal cross section such as a
triangular prism, can also be used. In addition, in that case, what is 10
necessary is just to form the first and second ventilation paths having
forms corresponding to the internal structure of the breather filter 14
such as a ventilation slot that has another form. Advantages of the
Invention 



15 As described above, according to the present invention, even after a top
cover is assembled to a base, it is possible to easily confirm whether a
breather filter is attached. Moreover, according to the present invention,
even after a top cover is assembled to a base, it is possible 20 to easily
confirm whether a breather filter is adequately attached to the top cover.
WO 02/0G5-47~ 22 ChAIMS PCT/GB02/OOG30 1. A disk drive apparatus,
comprising: a disk-like medium that is rotatably driven with.centering
about a 5 rotating shaft and stores data; an actuator that has a head,
which reads data from and writes data to the disk-like medium, and swings
with centering about a rotating shaft; an enclosure containing the
disk-like medium and the actuator; and a filter circulating a gas between
an inside of the enclosure and an 10 outside, and is attached to the
enclosure, wherein said enclosure comprises a first ventilation path for
circulating the gas between the outside and the filter, and a second
ventilation path formed in an area in which the filter is attached. 15 2.
The disk drive apparatus according to claim 1, wherein said enclosure
comprises a plurality of second ventilation paths. 3. The disk drive
apparatus according to claim 2, wherein the plurality of second ventilation
paths are formed in positions symmetrical~with 20 respect to the first
ventilation path. 4. The disk drive apparatus as claimed in claim 1,
further comprising: a spindle motor rotatably driving the disk like medium;
the enclosure containing the disk like medium, the spindle motor, 25 and
the actuator, and further includes a box-like base having an opening, and a
cover sealing the opening. 5. The disk drive apparatus according to claim
4, wherein said filter is attached to the disk enclosure with an adhesive,
and the adhesive is 3o applied in the area.   WO 02/065-47-t PCT/GB02/00630
23 6. The disk drive apparatus according to claim 4, wherein said first
ventilation path and said second ventilation path are formed in the cover,
and the filter is attached to the cover. 5 7. The disk drive apparatus
according to claim 4, wherein said first 



ventilation path and said second ventilation path are formed in the base,
and the filter is attached to the base. e. The disk drive apparatus
according to claim 4, wherein said second 10 ventilation path is formed in
a position where the second ventilation path is not sealed when the filter
is not attached to the cover. 9. A method of inspecting a disk drive
apparatus that comprises an enclosure which contains a disk-like medium
storing data, and a head that 15 reads data from and writes data to the
disk-like medium, and a filter which is attached to the inside of the
enclosure and achieves a filtration function with maintaining ventilation
with the outside, comprising: a compressing and decompressing step of
compressing and decompressing the inside of the enclosure; 20 a measuring
step of measuring pressure in the enclosure; and a judging step of judging
whether attachment of the filter is adequate on the basis of a value of the
pressure measured. Z0. The method of inspecting a disk drive apparatus
according to claim 25 9) wherein said enclosure has a ventilation path
where, in case of inadequate attachment of the filter, at the compressing
and decompressing step, a gas inside the enclosure leaks to the outside
when the inside of the enclosure is compressed, and a gas flows into the
inside of the enclosure when the inside of the enclosure is decompressed.
30 11. The method of inspecting the disk drive apparatus according to claim
9, wherein whether attachment of the filter is adequate includes that the
WO 02/065.t7-L 24 PCT/GB02/00630 filter is not attached to the enclosure,
and/or that attachment of the filter to the enclosure is insufficient.
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