
-~ 

Specificat.ion 

1 1 OCT 2001 
200106268-6 

1. ~itle of the rnyention: 

Disk d;i;ive apparatus, hard diek drive, and enclosure for 
hard disk drive 

2. Detailed Description of the Invention: 

[Field of the invention] 

The present invention ~elates to a disk drive apparatus 
represented by a.hard disk drive. 

[Back.ground art] 

A ha.rd disk drive (hereinafter . abbreviated -as an HOO) most 
popularly used as data storage means for a computer has a 
construction sq.ch that a single. or a plurality of magnetic 
disks are disposed coaxially and are driven by a spindle motor. 
Data is read from and written on the magnetic disk with a 
magnetic head provided so as 'to be opposed to the magnetic 
disk. The magnetic head is driven by an actuator, generally by 
a voice coil motor (hereinafter abbreviated as a VCM) • The 
magnetic disks,. magnetic head, and ac.tuator are contained in an 
enclosure called a disk enclosure. The disk enclosure is made 
up of a thin box-shaped base made of, for example, an aluminum 
alloy and a top cover for sealing an opening of the base. 

one of the major technical problems with. the BDn is ~o increase 
the .speed of reading data stored on the magnetic disk and the 
speed of w;riting data on the magnetic disk. One means for 
solving this problem is to increase the rotational speed of the 
magnetic disk. However, the increase in rotational speed of 
the magnetic disk increases the velocity of an air flow 
generated by the rotation of the magnetic disk. As a result, a 
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flutter of the rna9netic disk increases. If a flutter of the 
magnetic disk (hereinafter referred to as a disk flutter) 
occnrs, a relative positional xelationship between the magnetic 
disk and the magnetic head changes, so that the increase in 
disk flutter has an adverse influence on the accuracy ·in 
reading and writing data. Speci:t:ically, it is assumed that 
when data is written, the data is written undesirably on a 
track that is diff ~rent from the traok on which the data is 
supposed to be written, or when data is rea~, the data is read 
undesirably from a~ ~~ack that is different f~om the track from 
which the data is supposed to be read. In particular, if the 
storage density is increased to inc::rease the eapacl.ty of the 
magnetic disk, this tendency becomes great. 

[Problems to be solved by the invention] 

Al though the rotational speed of a 3. 5-inch magnetic disk was 
1200 rpm at first, a high rotational speed of. 10,000 rpm has 
been adopted, and further a high-speed BDD rotating at a 
rotational speed exceeding 10, 000 rpm has been developed·. As 

the velocity of an air flow generated in the HDD increas~s, a 
flutter of the magnetic disk becomes remarkable. On t~e other 
band, as the rotational speed of the magnetic disk increases, 
th~ velocity. of the air flow generated · in the HDD increases. 
Therefore, the increase in rotational speed of the HDD makes a 
problem o:t accuracy in reading and writing data caused by a 
·flutter of the magnetic disk serious. 

Ac:co~dingly, an object of the present invention is to p~o~ide a 
disk drive· apparatus capable of restraining a :flatter. of a 
magnetic disk in a high-speed HDD. 

[Smnmary of the invention] 

The inventor presmn_ed that the disk flutter is not affected 
Simply by the rotational Speed Of magnetic disk Only I but a 
turbulent flow generated by the interruption of an air flow 
.taking place on ~ maqnetic . disk when the magnetic head is 
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positioned over the magnetic disk also has an influence. Based 
on this presumption, the inventor took measures for making the 
air flow in the HDD more stable, specifically, provided a new 
air flow path in the BDD, by which a knowledge that the disk 
flutter could be reduced was obtained. The disk drive 
apparatus in accordance with the present invention has been 
invented based on this knowledge. Therefore, the present 
invention provides a disk drive apparatus comprising: a 
·disk-like medium rotationally driven around a rotating shaft, 
the disk-like medium being used to store data; a ·­
reading /writing head tor storing data and playing back the 
data; an actuator for causing the reading/writing head to seek 
on the disk-like medium1 an enc·losure for containing 'the 
disk-like medium, the reading/writing bead, and the actuator, 
the enclosure having a side wall standing at the periphery 
thereof; and a bypath channel for supplying part of an air flow 
generated in the enclosure by the rotational drive of the 
disk-like medium froll\ the outside in the raclial direction of 
the disk-like medium toward the disk-like ~edium. 

The disk drive apparatus in accordance with the present 
invention can reduce a disk flutter by supplying part o.:e the 
air f1ow generated in the en~losure by the rotational drive 0£ 

the disk-1ike medium to the disk-1ike medium through the bypath 
channel. 

In the disk drive apparatus in accordance with the present 
invention, it is prefeJ:able that the bypath channel comprise an 
inflow port through which an air flow enters, a channel for 
quiding the air flow entering through ~he inflow port, and an 
outflow port through which the. air flow introduced into the 
channel is discharged, and the outflow port be provided in the 
vicinity of the range of seek of the reading/writing. bead 
performed by the actuator. The disk flutter is produced by the 
rotational drive of the disk-like medium. When the 
reading/writing head is.positioned over the disk-like med~um, a 
turbulent flow is generated by the presence of the 
reading/writing head, so that the disk flutter is increased. 
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Theretore, it is understood that by supply~nq an air flow in a 
straightened state f:rom the bypath channel to the vicinity of 
the range in which the reading/writing head moves, that is, the 
seek ran9e, an effect of reducing the turbulene tlow is 
produced, and thereby the disk flutter can be reduced. 

Also, in the disk drive apparatus in accordance with the 
present invention, the inflow port and the channel can be 
tormed along the side wall. In other words, the side wall of 
the enclosure is- utilized to form the bypath channel. 

. ·-

Further, in the disk drive apparatus in accordance with the 
present invention, the configuration can be such that the disk 
drive apparatus has a dischar9e port for discharging part of 
the air flow generated by the rotational drive of the disk-like 
medium to the outside in the radial direction of the disk-like 
medium, and part of the air flow discharged through the 
discharge port goes to the inflow port. ~he purpose of this is 
to effectively keep the air "flow suppl.ied from the bypath 
channel toward the disk-like medium. The hard disk drive is 
provided with a filter meoh~nism on the outside of a magnetic 
disJt, which is a disk-like medium, and this filter mechanism· 
ean form the discharge port. 

Also, the present invention provides a disk drive apparatus 
comp:r:isin9: a disk-like medium rotationally driven ai:ound a 
rotating shaft, the· disk-like medium being used to store data; 
a reading/writing head for storing data and playing back the 
data; an actuator for causing the reading/writing head to seek 
on the disk-like mec;tiwn; and an enclosure for containing the 
disk-like mediu111., the reading/writing head, and the actuator, 
characterized in that the en?losure bas a s~de wall standing at 
the periphery thereof, a disk container room for containing the 
disk-like med~um, and a wall standing along the side wall so as 
to be separated with a predetermined space from the side wall, 
one end of the wall facing the disk container room. 

In this disk drive apparatus, the enclosure has a side ~all 
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standing at the periphery thereof, a disk container room for 
containing the disk-like medium, and a wall standing along the 
side wa11·so as to be separated with a predetermined space from 
the side wall, one end of the wall facing the disk container 
room, and the space between the side wall and the wall one end 
of which faoes the disk container room forms the aforementioned 
bypath channel. Therefore, by supplying part of the air flow 
generated by the rotational drive of the disk-like medium. from 
the space toward the disk-like medium, the disk flutter can be 
reduced. 

The present invention can be applied to a hard disk drive 
serving as·a disk drive apparatus. Specifically, the hard disk 
drive in accordance with the pres·ent invention compris~s: a 
disk assembly having a magnetic disk for storing data and a 
spindle motor for driving the magnetic disk rotationally~ a 
magnetic head for storing data and playing back the data on and 
fl'Om the niagnetic disk; an actuator for causing the magnetic 
head to seek on the &agnetic disk~ a base having a disk 
container room for containing the disk assembly and·an ~ctuator 
container room for containing the actuator t the base having a· 
side wall standing at the periphery thereof J and an air flow 
path bav.i.ng- an inflow port opening to the actuator container 
room, an outflow port opening to th~ disk container room, anq a 
channel connecting the inflow port to the outflow port. 

The harc:t disk drive in accordance with. the present invention 
has the air flow path having ·the inflow port opening to the 
actuator container' room, the outflow po:rt opening to the disk 
container room, and the channel connecting the inflow port to 
the out·flow port. Therefore, part of the air f~ow generated in 
t.he actuator· container room. by the rotational drive of the 
magnetic disk can be supplied toward.the magnetic disk through 
the air flow path. Therefore, the turbulent flow generated by 
the presence of the magnetic head over the magnetic disk is 
stabilized, and thereby the disk flutter is reduced. 

Aleo, in the hard disk drive in accordance with the present 
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invention, in order ·to sufficiently perform a function . of 
stabilizing the air flow, it may be desirable t~at the outflow 
port be open to the downstream side along the di:r:ection of 
rotation of the magnetic disk with respect to the seek range of 
the magnetic head. 

In this hard disk drive, the filter mechanism can be provided 
on the outside in the radial direction of the magnetic disk on 
the further downstream side of the outflow port. It is judged 
to be effective in stabilizing the air- flow that a flow ·1s 
produced such that as described above, the air flow discharged 
to the filter mechanism enters the ai.r flow path, and is 
supplied toward the magnetic disk. 

Still further, in the hard disk drive in accordance with the 
pres.ent invention, a · flow path forming wall can be provided 
~anging from the filter mechanism to the air flow path so as to 
be separated with a predete::rm_ined space from the side wall. 
This is.an effective means for causin9 the air flow discha~ged 
to the tilter mechanism to enter the air f1ow path sureiy. 

Also, the present. invention provides a . hard disk drive 
comprisi~91 a magnetic disk for storing data; a magnetic head 
for sto:r:ing data a»d . pl.ayi.Jig back the data on and from the 
magnetic disk~ an actuator for supporting the magnetic head and 
for loading or unloading the magnetic head onto or from the 
magnetic disk; a base havinq a container :r:oom for containing 
the magnetic disk, the magnetic: head, and the actuator and a 
side wall standing at the periphery of the container room1 and 
a ramp disposed in the container room of the base so as to be 
separated with a predetermined space from the side wall ·to 
support the actuator at the unload time of the magnetic nead. 

In the above-described hard disk drive in accordance with the 
present invention, the ramp is dispos.ed so as to be separated 
with a predetermined space from the side wall of .the base, and 
this p~edetermined space forms the aforementioned bypath 
channel·. Therefore, part of the air flow generated in the 
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container room by the rotational drive of the magnetic disk can 
.be supplied toward the magnetic disk through the space between 
the ramp and the side wall. As a. result, the turbulent flow 
generated by the presence oi the magnetic head over the 
n1agnetic disk is stabilized, and the.reby the disk flutter is 
reduced. 

In the hard disk drive in accordance with the present 
1nvent1on, the base can be provided with a space of a 
pre~etermined width along the side wall in a portion where the 
actuator is contained. The purpose of this is to keep a flow 
path ot the air flow. 

Also, in the hard disk drive in accordance with 't.he present 
invent1on, the size of the magnetic d~sk is preferably smaller 
than the size of a magnetic disk corresponding to the form 
factor of the base. This is . because an adequate room is 
necessary to provide the spaC'e between the ramp and the side 
wall of the base. The form factor means a factor relating to a 
fornt such as a shape and a size. At present, three form 
factors of 5.25 inches, 3.5 inches, and 2.5 inches are 
available. The standard widths excluding a tolerance are 5.75 
inches (146.05 mm), 4.0 inches (101.6 DDll), and 2 .• 75 -inches 
(68.95 mm). ~e form factor of 3.5 .inches does not mean that 
the . diameter of the magnetic disk mounted in the HDD is 3. 5 
inches. Gene;ally, a hard disk drive with a form factox of.3.5 
i~ches has been mounted with a magnetic: disk of 95 mm (3. 74 
inches). Uowever, if the 95-:mm magnetic disk corresponding to 
the form factor of 3 .. 5 inches is mounted, 1t is difficult to 
provide a space between the ramp and the siae wall of the base. 
a1~hon9h the space can be provided, the side wall must be made 
thin in this case, resulting in a decrease in stiffness of the 
base. 

Tbereupo~, for the high-speed hard disk d~ive, it ia preterable 
that the size of the magnet1c disk be smaller than the size of 
a magnetic disk corresponding to the form factor of the base. 
The reason for this is that the decrease in diameter of the 
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. magnetic disk can restrain an . increase in power consumption of 
the spindle motor for rotating the magnetic disk. Therefore, 
the present invention is suitable for a high-speed hard disk 
drive in which a disk flutter is liable to occur. 

The above-described · bypath channel or air flow path can be 
formed in an enclosure forming a ha:rd disk drive. Therefore, 
the present invention provides such an en.closure. 
specifically,· the present invention provides an enclosure for a 
hard disk drive, comprising: a side wall standing at the 

~ •,. . 
periphery of the enclosure1 a disk container room for 
containing a magnetic disk for storing data; and a wal1 
standing ~long the side' wall so as to be separated with a 
predetermined space f:com the side wall, one end of the wall 
facing the disk conta1ner room • 

.Al.so, the present invention provides an enclosure for a hard 
disk drive, used for a hard disk drive 0£ a load/unload type, 
comprising= a container room.· for containing a magnetic disk tor 
storing ·data magnetically and an actuator for drivinq a 
magnetic head, the magnetic head being used to store data and 
play back the data on and from the magnetic qisk1 a side wal~ 
surrounding the container :room; and a ramp disposed in the 
container room so as to be separated w~th a predetermined space 
from the side wall to hold the magnetic head at the u~load time 
of the magnetic head. 

[Prefe~red embodiment] 

An embocli:ment of the present invention will now be described 
with reference to the accompanying drawings. 

Figure 1 is a plan view of a hard disk drive (BDD) 10 in 
accordance with this .embodiment, and Figure 2 is a side. 
sectional view of the HDD 10 shown in Fiqure !. The HDD to is 
an BDD of a head load/unload type. Also, the BDD 10 has a foon 
facto~ of 3.5 inches, and also has a rated rotational speed bf 
15,000 rpm to increase a data reading/writing speed. 
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As shown in Figure l, the HDD 10 forms a disk enclosure 16 by 
sealing an open upper part of a shallowly. bottomed box-shaped 
aluminum alloy base 12 by means of a top cover 14, not shown. 

'!'he top cover 14 is fixed to the base 12 with screws via a 
rectangular frame-shaped seal member (not shown), by which the 
interior of the disk enclosure 16 is made airtight. 

In the disk enclosur~ 16 is provided a spindle motor 18 of 'an 
in-hub const~c~ion in the center of the base 12. on the top 
face o:f a hub 20 of the spindle motor 18, maqnetic disks 22 
each consisting of a glass substrate or· an aluminum substrate 
are fixed by :means of a top clamp 28, and th~ magnetic disks 22 
are rotat~onally driven counterclookwis~ by the spindle motor 
18.. !!:he magnetic disk 22 has an outside diameter of 70 111111. 

·~e top end of a spindle.19 of the spindle motor 19 is fixed to 
~he top cover 14 with a bolt, not shown. Therefore, the 
spindle 19 has a both-end suppo~ construction. 

~he magnetic dis~ 22 is a d1sk-l~ke stDrage medium for storing 
data. Data is stored on a magnetic: thin film (not shown) 
formed on the glass substrate or the aluminum substrate. As 
shown in Figure 2, a spacer 24 is interposed between the 
adj~eent magnetic diskS 22.. ~his spacer 24 is a member for 
regulating a distance between the magnetic disks 22. 

~lso, an actuator 30 is provided in.the disk enclosure 16. At 
one end of the actuator 3.0 is dispo~ed a magnetic head 32, and 
an intermediate portion of the actuator 30 is supported on the 
base 12 via a pivot 34. Therefore,, the actuator 30 is 
pivotally moved around the pivot 34. At the other end ot the 
actuator 30 is provided a coil 36 for VCM (voice coil motor), 
and the actuator 30 is· pivotally moved by the coil 36 for. VCM 
and a VCM 44. 

On the outside surface (bottom surface) of the base 12 is · 
installed a card, not shown, serving as a circuit substrate. 
This card has a rectangular shape of a size such as to cover 
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the outside surface of the base 12. Electric power, signals, 
etc. ~or·driving the motor are transferred between the card and 
the spindle motor 18, and power to the coil 36 for VCM and 
electric power and signals for reading by the magnetic head 32 
and for other purposes are transferred between the card and the 
actuator 30. The transfer of power and signals between the 
card and the actuator 30 is accomp~ished via a flexible cable. 

The HDD 10 of this embodiment is an HDD of what is called , a 
load/unload type. For the BDD 10 of a load/unload type, a~. the 
inqperative time (unload time), the magnetic head 32 is 
unloaded ·to a withdrawal position without being brought .into I 

contact with the surface of the magnetic. disk 22 by holdinq the 
actuator Jo.on a ramp 40. At the operative time (load time), 
the magnetic head.32 seeks on the magnetic disk 22 by the drive 
of ~he actuatox 30. 

Figure 3 is a plan view of the base 12. · As shown in Figure 3, 
a side wail l2a stands at the periphery of the base 12, and an 
area aux-rounded by the side wall 12a is J:>xoadly divided into 
two areasi a disk container room 12b for containing a disk 
assemb~y formed of the magnetic disks 22 and.the spindle motor. 
18 and an actuator container room 12c for containing the 
actuator 3 O. Re!' erring now ~o Figure 1 , in the actuator 
container room 12c are disposed the coil 36 for VCM (voice;coil 
JtOtor) and the VCM 44 in addition to the actuator 30, and the~e 
elemep~s are disposed so as to be· separated with a 
predetermined space from the side wall 12a of the base 12. In 
other words, the actuator containtn" rocmi 12c contains elements 
including the actuator 3 0 with a predetermined space provided 
from the side wall 12a·. 

Figure 4 is an enlarged view of the vicinity _of the ramp 40. 
The ramp 40 is installed to a raJUp mounting wall 41, one end of 

I 

which faces the magnetic: disk container room 12b of the base 
12, with a screw or the like. The ramp mounting wall 41 is 
provided so as to be separated with a predetermined space from 
the side wall· 12a standing at the periphery of the base 12 ~ 
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·Fer the HDD 10 of this embodiment, therefore, the ramp 40 is 
provided so as to be separated with a predetermined space from 
the side wall 12a standing at the periphery of the base 12. 
This space forms a bypath channel 42. The bypath channel 42 
includes an inflow port 4·2a through which an air flow generated 
by the rotation of the maq~etic disk 22 enters, a channel 42b 
for guiding the air flow having entered through the inflow port 
42a, and an outflow port 42c through which the air flow having 
been guided in the oha~nel 42b is discharged. The outflow port 
4;2o is open to the l(\agnt?tic disk 22, so that the air flow 
ha~ing been 9uided in the channel 42b is discharged and 
supplied from the outf~ow port 42c to~ard the magnetic di~k 22. 
Also, the outflow port 42c is located in the disk container 
room 12~ of the base 12, and is open in the vicinity of a seek 
range SA (an arc with the pivot 34 being the center, i~dicated 
by a broken line in Figure 4) in which the magnetic head 32 
~eeks by using the actuator 30, more spec!fically, it is open 
to the downstream side of the seek range SA along the direction 
'o.f rotation (counterclockwise) of the ma9netio disk 22 with 
respect to. the seek range SA. The inflow port 42a is open to 
the actuator container room 12c:, and is formed together with 
the channel 42b along the side wall 12a of the base· 12. To 

. :form the bypath cbanne;i. 42, .the side wall 12a of the base 12 is 
utilized. 

As shown in Figure 1, the BDP 10 of this embodiment is provided 
with a filter mechanism 43 for collecting dust in the disk 
enclosure 16. Specifically, the filter meehanism 43 is 
disposed along the direetion of rotation (counterclockwise) of 
the magnetic disk 22 cm the further downstream side of the 
bypath channel 42. In the BDD 10 o:t. this embodiment, the . . . 
filter mechanism 43 is disposed symmetrically with the bypath 
channel 42 with respect to the rotat~on center of the magnetic 
disk 22. The filter mechanism 43 has a partitioninq wall 43a 
standing at a predetermined distance from the side wall 12a of 
the base 12 and a filter 43b disposed between the side wall 12a 
and the partitioning wall 43a. Between the partitioning wall 
43a and the side wall l2a i~ formed a collection room 430, and 
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an introduction port 43d is formed at one end of the collection 
room 43c. 

Next, an air flow generated in the disk enclosure 16 when the 
ma9netic disk 22 of the HDD 10 is rotated will be described 
with reference.to Figure 5. 

As described above, the magnetic disk 22 rotates 
counterclockwise. With this rotation, a counterclockwise air 
flow is generated over the magnetic disk 2 2 , that is, in the 
disk container room 12b as indicated by th~ ·-arrows of broken 
lines. When the magnetic head 32 is loaded and is located at 
any position over the magnetic: disk 22, the magnetic head 32 
and the actuator 30 make the air flow generated on the magnetic 
disk 22 turbulent. That is to say, it is understood that when 
the magnetic head 32 is loaded, an eddy-like turbulent flow ·is 
generated in the vicinity of the seek range of the magnetic 
head -32 •. 

on the other hand, part of the air flow generated over the 
magnetic disk 22 is introduced into the collection room 43c of 
the filter mechanism 43 through the introduction port 43d. 
Specifically, part o~ the air flow generated. by the rotational 
drive of the magnetic disk 22 is discharged to the outside in 
the radial direction of the magnetic disk 22 by the presence or 
the filter mechanism 43. The part .of the air flow, after 
having passed through the filte:t' 43b, is discharged into the 
actuator container room 12c .· 

The air flow having passed through the filter 43b enters the 
' actuator container room l2c as indicated by the arrows. of 

broken lines, by which an air flow is generated in the actuator 
container room l2c as wel.l. In the actuator container room 
12c, the actuator 30, the coil 36 for VCM, and the VCM 44 are 
disposed so as to be separated with a predetermined space from 
the side wall 12a of the base 12. Therefore, the air flow 
entering the actuator container room 12c goes in the space 
along the s~de wall 12a, ~s indicated by the arrows of broken 
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lines, in preferenc~ to the central potion of the actuator 
container room 12c in which the actuator 30, the coil 36 for 
VCM, and the VCM 44 axe present. 

The air flow going ·preferentially in the space along the side 
wall 12a enters ·the bypath channel 42 through the inflow port 
42a, and is supplied toward the magnetic disk 22 via the 
ohannel 42b and th• outflow port 42c. 

As described above, according ~o the SDD 10 of .this· embodiment, 
part of the air flow generated by the rotational drive of the 
$agnetic disk 22 .is a~pplied toward the magnetic disk 22 f:r:om 
the outside in the radial direction of the :magnetic disk 22 

. thJ:"qugh the filter ·~echanism 43, the actuator container room. 
··· · 12~/ and .. the. bypath· channel 42. 

i disk ·flutter .~as "~asured by using the BDD 10 of this 
embodiment and an HDD 100 .shown in Figure 8. The HDD 100 is a 
~ard disk drive· haviiig the same specifications as tho.se of the 
BDD 10 ·except ··that· a ·:ramp 140 is installed directly to a side 

· wall i2oa _of a ba$e 120 so. that tlie bypath channel 42 of the 
BDO 10 is not prov1d~d.. Also, the rated rotational speeds of 
magnetic disks 22 and 122 wexe set at is,.ooo rpm. 

. . 

The measurement result~ are shown· in Figure 6. ~twas verified 
_ that the disk flutter of the HDD 1 O decreased by 1 µinch 

(25.4xlo-5 mm) as- oompar:ed with the BDD 100. 

~he reason for: the decrease in the qisk flutter of th~ HDD 10 
of this embodiment is not definite, but it is presumed to be as 
described below. 

The reason for this is presUJD.ably that the bypath channel 42 
performs. a function of stabilizing the air 'flow generated in 
the HDD 10.. · Spectfioally, as· shown in Figure 5, when the 
magnetic head 32 lies over the magnetic disk 22, a turbulent 
flow is generated on the magnetic disk 22, and therefore this 
turbulent flow is a major cause for tlie occurrence of disk 
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flutter. However, it is understood that by supplying an air 
flow in a straightened state to the vicinity of the seek range 
SA ~hrough the bypath channel 42, the turbulent flow is 
stabilized, so that the disk flutter is decreased. In 
particular, for the HDD 10 of this embodiment, it is considered 
that a flow path for air flow is formed along the side wall 12a 
from the filter mechanieJB 43 that . is located at a position 
symmetrical with the bypath channel 42, so that the 
stabilization of air flow seems to be achieved through the 
whole of the HDD 10. In order to increase this function, it 
·may be effective that a flow path forming wall 45 is provided 
ranging from the filter mechanism 43 to the inflow port 42a ot 
the bypath channel 42 so as to. be separated with -a 

· predetermined space from the. side wall 12a as shown in Figure 
1. 

While the HPD 1 O of this eDabodim.ent has a form· factor of 3. 5 
illcbes, the magnetic disk· 22 has ~ diameter .of 70 .. mm~ That is 
to say, the magnetic . disk •22 is· smaller than the size of a 
magnetic disk corresponding to the form ·tactor. This is 
because the HDD 10 uses a high rotational speed of 15,000 rpm~ 
Since the m~gnetic disk 22 .of the BDE> 10 is smaller than .the 
size of a magnetic disk corresponding tb the iorm factor, even 
1£ the bypath channel 42 is provided, the side wall 12a around 
the magnetic disk 22 can be DLade thick. Also, it ~an be said 
that the actuator JO, the coil ~6 for VCM, and the VCM 44 can 
be disposed in the actuat~r container room 12c so as to be 
separated with a predetermined spjlce from the side wall l2a of 
the base 12 because the magnetic disk 22 ·of the HDD 10 is 
smaller than the size of a -magnetic disk aorresponding to the 

. form :factor .• 

In the above description, the present invention has been 
explained by taking a hard disk drive as ~n exampl~. However, 
the application of the present invention is not limited to a 
hard disk drive. The present invention can be applied widely 
to a disk drive apparatus provided with a disk-like. storage 
medium in which a disk flutter is produced by the rotational 

- 14 -



drive of the disk-like medium. 

Al.so, although the HDD 10 is a hard disk drive 01! a load/unload 
. type, the present invention can be applied to a hard disk drive 
of a CSS (Contact Start and Stop) type. 

[Advantages of the invention] 

·As (leseribed above, the present invention provides a disk drive 
apparatus capable :of restraining a flutter of a disk-like 
medium. 

3 • . . Brief Description of the Drawings: 

: Fiqar~( l ·is· a plan _view of an HDD 10 in accordance with an 
: -~od~ent: of the, ... present invention; 

Pignre · 2 is a side· ·view of an HDD 10 in accordance with an 
embodiment of the present invention1 

l'i~X-e 3 is a plan view of a base 12.of an BDD 10 in accordance 
·with.an elnbodilllent of the p.i'esent invention1 

.·Figure 4 is a partially enlarged view of an BDD 10 in 
accordance with an embodiment of the present invention; 

Figure 5 is a view shoWiJ.lg an air flow generated at the time of 
rotation of a magnetic disk. 22 of au HDD.10 in accordance with 

'an embodiment of the present invention~ 

Figure 6 is a chart showing measurement results for a disk 
flutter for an BDD lQ in accordance with an embodiment of the '. 
present invention and. a conventional HDD 100; 

Figure 7 is a plan view of a modification of an BDD 10 in 
acco~dance with an embodiment of the present invention; and· 
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Figure 8 is a plan view of a conventional HDD 100. 

[Description of symbols] 

10 . . . Hard disk drive (HDD) 
12 .... Base 

12a ... Side wall 
12b ••• Disk container room 
12c •.. Actuator container room 
14 ... Top cover 
16 Disk enclosure 
18 ... Spindle motor 
22 Maqnetic disk 
28 ... Top clamp 
30 ... Actuator 
32 ... Magnetic head 
34 Pivot 
36 Coil for voice coil motor (VCM) 

40 Ramp 
41 .... Ranlp mounting wall 
42 .... Bypath channel 
42a .... Inf low port 
42b ••• Channel 
42c • .. .. O\ltflow port· 
43 ..... Filter mechanism 
43a Partitioning wall 
4:3b ...... Filter 
43c .... Collection room 
43d ... Introduction .port 
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4. Claims: 

(1) A disk drive apparatus comprising: 

a disk-like medium rotationally driven a;round a rotating 
shaft, said disk-like :medium being used to store data; 

a readiiig/writing head which stores data and plays :back 
said data; 

an actuator which causes said reading/writing head to seek 
on said disk-like medium, 

an enclosure which contains said disk-like ·mediumt said 
reading/writing head, and said actuator, said enclosure 
having a side wall standinq at the periphery thereof; and 

a bypath channel which supplies part of an· air flow 
generated in ~aid enclosure by the rotational drive of 
said disk-like medium from the outside in the radial 
direction of said disk-like medium toward said disk-like 
medium. 

( 2) The disk drive apparatus accordinq to Claim 1, wherein 
said bypath channel comprises an inflow po~t through w~ich 
an air flow enters, a channel which guides t)le air flow 
enterinq through said inflow port, and an outf·low port 
through which the air flow introduced into said channel is 
discharged, and 

said outt1ow· port is provided in the vicinity ~f the range 
of seek of said read.i'.ng/wri"t;ing head performed by said 
actuator. 

( 3) The disk ~rive apparatus according to Claim 2, wherein 
said inflow port and said channel are formed along said 
side wall-

- 17 -
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( 4) The disk drive apparatus acc<11rding to Claim 3, wherein 
said disk drive apparatus has a discharge port which 
discharqes part of the air flow generated by the 
rotational drive of said disk-like medium to the outside 
in the radial direction of said disk-like medium, and 

part of the air flow dischar9ed through said discharge 
port goes to said inflow port .. 

(5) A· disk drive apparatus comprisinq; 

a disk-like medium rotationally driven around a rotating 
shaft, said d1sk-like medium being used to store data; 

a reading/writing head which stores data and plays back 
said data; 

an actuator which .causes said reading/wri~ing head to seek 
on said disk-like medium; and 

an enclosure which contains said disk-like medium, said . 
reading/writing head, and said actuator, 

characterized in that said enclosure has .a side wall 
standing at the periphery thereof, a disk container room 
which contains said disk-like medium, and a wall standing 

· along said side wall so as to be separated with a 
predetermined space from said side wall, one end of said 
wall facing said disk container room. 

(6) A hard disk drive comprising: 

a disk assembly having a magnetic disk which stores data 
and a spindle motor which drives said magnetic disk 
rotationally; 

a magnetic head which stores data and plays back said data 
on and from said magnetic disk1 

- 18 -
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an actuator which causes said magnetic head to seek on 
aaid magnetic disk: 

a base having a disk containe-r room which 
disk assembly and an actuato~ container 
contains said actuator, said base· having 
standing at the periphery thereof; and 

contains said 
room which 

a side wall 

an air flow path having an inflow port opening to said 
actuator :container room r an outflow port opening to said 
dJ.sk containe:i: room, and a channel c:onnec::'ting s.aid inflow 
port to saJ.d outflow port. 

(-7) 'lhe hard disk drive according to Claim 6, wherein part of 
an air flow generated in said actuator container room by 
the rotational drive of said magnetic disk is supplied 
toward said magnetic disk through said air flow path. 

( 8) 'rhe hard disk ~:r:ive according to Claim. 6, wherein said 
outflow port is open to the downstream side along the 
direction of rotation of said magnetic disk with respect 
to the seek range of said magnetic head. 

(9) ~he ha:r.-d disk drive according to Cl~iD' 6, wherein a filter 
mech~nism is .Provided on the outside in the radial 
direction of said .magnetic disk on "the further downstream 
side of said outflow port. 

( 10) The hard disk drive acco:rding to Claim 9, wherein a flow 
path forming wall is provided ranging from said filter 
mechanism to said air flow path so as to be separated with 
a prede~ermined space from said side wall. 

· ( 11) A hard disk drive comprising: 

a magnetic disk which stores data; 

a magnetic head which stores data and plays back said data 
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on and from said maqnetic disk; 

an actuator which supports s·aid magnetic head and loads or 
unloads said magnetic head onto or "from said magnetic 
disk; 

a base having a container room which contains said 
magnetic disk, said magnetic head, and said actuator and a 
side wall standing at the periphery of said container 
room; ·and 

a ramp disposed in said container room of said base so as 
to be separated wi-t;h a predetei:mined space fiom said side 
wall to support said actuator at the unload time of said 
magnetic head. 

(12) The ·hard· disk drive· ·aqcordin9 to Claim ll, wherein said 
,·, .. . .. · ..... 

base is provided with a space of a predetermined width 
along said side wall in a portion where said actuator is 
contained. 

( 13) The hard disk drive according to Claim 11, whex-ein the 
size of said· magnetic disk· is smaller than·. the size of a 
magnetic disk corresponding to the form factor o:f said 
base. 

(14) An enclosure for a hard disk drive;· comprising: 

a side wall standing at the periphery of said enclo_sure; 

a disk container room which contains a magnetic disk that 
stores data; and 

a wall standing along said slde wall so as to be separated 
with a predetermined space ~rom said side wall, one end of 
said wall facing said.disk container room. 

(15) An enclosure for a hard disk drive, used for a hard disk 
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drive of a load/unload type, comprising; 

a container room which contains a magnetic disk that 
stores data magnetically and an actuator t~at drives a 
magnetic head, said magnetic head being used to store data 
and play back said data on a~d from said magnetic disk; 

a side wall surrounding said container room; and 

a ramp disposed in said container room --so as to be 
separated with a predetermined space from said side wall 
to hold said magnetic head at the unload time o:f said 
magnetic head. 
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