;e3e [T@<h 6 T EO 4 Di sk Drive and Actuator Detail ed Description of
the Imvention Technical Field to which the invention pertains. The present
imvention relates to a disk drive for driving, for exanple, a hard disk.
~Mdre particularly, the present invention relates to a disk dri’mEm@rovi ded

‘with an actuator for witing and reading data to and froma ri wmmmwﬁm
Prior Art A disk drive, such as a hard disk drive, is used pr a

princi pal data storage neans for a conpyter. The di sk drive includessa case
call ed a disk enclosure, and one or nore of recording disks for recording

pinil e Tixed (o {he case. and are ofiven for rotation by a NWAMIBGIR °

An actuator for reading and whiskddrigetand Agtuaterto the recordi nggisk is
di sposed near the recording disk. The actuator is supported for turning by

a bearpagil@pasdiptfin Mt indented 10 the case of the disk drive. The
actuator has an arm extendi ng on one side of the pivot shaft, and a

rragnet'e%hﬁli%%agﬁﬁg‘%@ﬂag?%ﬁn{jree nd part of the arm A coil support

ext ends on PPt shaft, and a voice coil included in
a voice coil notor (VCM is nmounted on the coil support. A stator included
in the VCMis disposed opposite to the voice coil nmounted on the actuator.
A magnetic field created between the stator and the VCMis varied to drive
t he acthearesent mventionmelatesde a disk drive for driving, for example, a hard disk. More particularly,

the present invention relates to a disk drive provided with an actuator for writing and reading data to

and from a recording disk.

Prior Art

A disk drive, such as a hard disk drive, is used prevalently as a principal data storage means for a
computer. The disk drive includes a case called a disk enclosure, and one or more of recording disks
for recording data. The recording disk or recording disks are supported for rotation on a spindle
fixed to the case, and are driven for rotation by a spindle motor. An actuator for reading and writing
data from and to the recording disk is disposed near the recording disk.

The actuator is supported for turning by a bearing on a pivot shaft fixed to the case of the disk drive.
The actuator has an arm extending on one side of the pivot shaft, and a magnetic head supported on
a free end part of the arm. A coil support extends on the other side of the pivot shaft, and a voice

coil included in a voice coil motor (VCM) is mounted on the coil support.

A stator included in the VCM is disposed opposite to the voice coil mounted on the actuator. A
magnetic field created between the stator and the VCM is varied to drive the actuator for turning on

the pivot shaft. Consequently, the magnetic head mounted on the free end part of the arm



the pivot shaft. Consequently, the magnetic head nounted on the free end
.part of the arm 1~ :. 2 of the actuator noves along the surface of the
recording disk to access a desired track in the surface of the recording
disk for reading or witing data fromor to the recording disk. [0005] The
recordi ng capacity of the disk drive has progressively increased in recent
years, and the enhancenent of speed of ?perations for reading and witing
data fromand to the recording di sk has”been required. Al though the
enhancenment of data processing speed, i.e., the data read/wite speed of

t he nagnetif Fﬁad ésgg naturall% ingo tant, it is inportant to enhance the
mechani cal ©F uFBf i ERRERF JROYHR aLeRd: the i SURERFR T hERAelRePFaingad access
(seek) a q%fired track on t e%{ecgrdin$¥d'sk. Thus, it is_preferable that
the actuatQt5hakl ASTRFT Foteftref FFReckiip athe sfurfecpsef ctheent is
supplied to the voiqgicoi%-to tUéf the actuator at a high speed so that the
magnet i c HEREPFALng L5k £ Lead1REPF WrtiR% dAtanErem eKcko othe he
recordi ng di sk quickly. [0006J A technique disclosed in for exanple, Patent
Docunent 1F$o?* dﬁﬁaﬁ'actuator access a desired track on a recording
nediun1con{rols the operation of the actuator in noving the actuator
substanti a ?QO%]ong a radius of a recording nediumby a VCM 3 [0007]

[ Patent Docunent 1] Japanese Patent Lai d-open No. 2002-8331 (p. 4, Fig. 1)
[0008] . [Probl em®® FEcoRdiay 1SpRAcd tvhwdhttihendisk srdsievdms onal di sk
drive, the higher the intensity of current supplied to the voice coil, the
hi gher is PRRIFRFHIRILE pkRereRsedelncrecsnt . vopk®y ernd t Hee desi gn of the

voi ce coil sets an qpper limt to the current that can be supplied to the
voi ce coi |SNRARCEMENT 0L FPeef Oh PPRFIFHAS fon weading ard wolting@r gi zi ng
the voice ¢oil. _Wien a current on the order of 1.6 Ais supplied to the

voi ce coi |92 RERIN RNt e cretetdingdisl has hean sfegekred. t he voi ce
coil incre S. nsequently, the current supplied to the voice coi

decr eases éiih?ﬂé%&iﬂﬁn?éﬁ %P?%tﬁ%@é@?%ﬁwﬂ?$&ﬁﬁﬁ#@goﬁ%ﬁe@heir%cording

di sk for awieqﬁlgger%%%?n, and seek time increases. In particular,,increase
in seek timeeaftetise Vé“p?%c&%?%ffi%é?@ﬂ?ﬂﬁrh?@gi n% server that
operates a 3 in. diameter recording djsk at 10,000 rpmor a 2.5 in.

di anet er r’é%'bl?’&?]rgy df@%%‘fari%', obb f%ni’?@’b‘?%’és*s" Lmhgnee tRfint of dat a.

[0009] - Pat,gpt, DOEUTEN, 4, Al L OSSR Ge | BTN LSL [H4hA

e actuator in maﬁhngithe
magnetic head access (seek) a desired track on the
recording disk. Thus, it 1s preferable that the actuator
has a small moment of inertia and an intense current is
supplied to the voice coll to turn the actuator at a high
speed so that the magnetic head is able to access a desired
track on the surface of the recording disk quickly.
[0006]

A technique disclosed 1n.for example, Patent
Document 1 for making an actuator access a desired track on
a recording medium controls the operation of the actuator

in moving the actuator substantially along a radius of a

recording medium by a VCM.



4 an actuator access a desired tack on a recording nmedium but does not
.mentidn any effective technique for preventing the increase of seek tine
necessary for the actuator to access a desired track. [0010] The present

i nvention has been made in view of such a technical problemand it is
therefore an object of the present invention to provide a disk drive
capabl e of preventing the increase of segk tinme and of reducing data
processing time. [0011] [Means for Solving the Problen] The present

i nvention provides a disk drive including an actuator provided with a coil,
and charac§ﬁ65§Fd by a plate disposed near the coil so as to cover part of
the coil. e plate-di sposed near the coil so as to cover part of the coi
is able to ﬁ%?8§ﬁ86 the i ciﬁase of the resistance due to the rise of the
tenperaturg e 281 M"®4hd hence a sufficient current can be supplied to

the coil. The plaje serve S e adiating plate. Preferably, the plate
i s di sposed near ai}aa;quRﬁe M%H%WTQW tlffg' A3 vin 4 hFifate i s

t hus diSpOf?d, the increase of the nonment of inertia of the actuator can be
limted to"the | east extent. A plurality of the plates nay be arranged. The

use a 5[ é é?e plurality of plates increases the amount of absorbed heat
anong t hat g Bl at ed by the coil. Preferably, the plurality of plates are

di sposed on e .apposite sides of .the coil. The plate may be provided with
grooves in ||£Ets1r°stglr$'hc%° et(ﬂ]i%i‘ﬁacrtﬁfasw tHYekIOk heat radiation fromthe
pl ate and reduces the wei ght of the plate. The plate nay be forned in a
shape having a rZIcr{ ﬁdiﬂrh‘%’btri% Mk daeg d-ﬁ".e FeHr Ahf sk drive
according fo,the E%esgnt i nvention ii haracteri zed by a heat-radiating
menber di shOSRUShERrOh GRTEERE HEHRP 5§0F?iﬁﬁeaﬁ°%ﬁ?u%?%%e the shigher
constructifn gé the disk driv %Epgresses the increase of the resistance
due to the™7i 588 otUTHENY FRRPAL QT ctBF 2REUREPT: dlayaves + Fhendasignease of
t he nonent Pf.'nert£a of@{ﬂe actuator to the | east extent. The
heat - r adi a?t ng TrefBere nBY beShF n2d PRPEEr LMYt Wk ntheeCrTonRt sthat
supporting.th ctuator..The heat-radiati nber. may adhesi vely bonded to
t he pivot %%%??gs%ﬁ%%ﬂ?%g@?h %c‘f%?%rc.m?goﬁs%}]é’ct FEt IO ng to
t he prese in ion.c rises a head, a su rt menber supported for
turni ng onn{%éplg’g@)%fsﬁ%ff{’rpa‘kcg?l?s (ﬁag%rp?%?]ggﬁ?%‘b%s n‘é%}g%)h‘éo%il so as
to cover o) L. Thus, e ingcrease, of the resj stance due
to the rigEﬂ% %h%ﬁfggggr%?ugged?éa e %if'é 2% Supplieg to the

voice coil, the voice coil generates heat and the

resistance of the voice coll increases. Consequently, the

current supplied to the voice coil decreases as the

magnetic head is moved continuously over the recording disk

for a seek operation, and seek time increases.

In particular, increase in seek time affects data

processing time significantly in a server that operates a 3

in. diameter recording disk at 10,000 rpm or a 2.5 in.

dlameter recording disk at 15,000 rpm to process a large

amount of data.

[0009]

Patent Document 1 discloses a technique for making



can be suppressed. [0014] An actuator according to the present invention
.conpri‘ses a head, a support nenber supported for rotation on a pivot shaft,
a.coil, and a heat-radiating nmenber di sposed near the pivot shaft. Thus,,
the increase of the resistance due to rise of the tenperature of the coi
can be suppressed, and the heat-radiating nmenber thus disposed limts the

i ncrease of the nonent of inertia of -thd actuator to the |east extent. f,

[ 0015] [Mode for Carrying out the Invention] Preferred enbodi nents of the
present invention will be described with reference to the acconpanyi ng
drawi ngs. Fig. % sﬂoms a hard di,sk_ drive %disk drive) 20 in a preferred
enbodi ment *3cRGFURRGT BCPRES pRedeft TPy iRk AR hEeRardingskedinge 20 s
built in o Ex ernallg congicted to a PC igersonal conputer). The hard disk
drive 20 oé% a8t BPt UPRT{RRARY ShEeGFLYPnEeERRiguL RS aBEBVEPEENYO

instructiops given b thg PC,.i.e., a host device. The hard disk drive 20
i ncl udes agﬁ?e%@?ﬁ?ﬁ¥ﬁeﬁ nBRBEr thPe  ReGPAFALY dfeksthai aRtuaEPLNEe data
recordi ng nmediuns) 12, an_actuator 30, and a disk enclosure (case) 11
hol di ng t h2CP@88rai AgS4FeRstaacknd the actuator 30 therein. I [ 0016]
The di sk eg Iﬁs re 11 has a base |3 having the shape of a bottomed box
havi ng an é% 0 pper side, and a cover, not shown, closing the open upper
side of the base 13. The recording disks 12 are nonvol atile recording

nmedi um such as nE¥hRTSR NN LIRN g bepe nadeorid nglew sk sichar e
nmounted on a spindl e 10 supported on the base 13. The predeterm ned nunber
of recordiﬂgtﬁggﬂécﬁé Breblemcard 1 1syEhereforeecanpehiieet 10f the spindl e
10 includes integrally an in-hub tyfe spindl e notor (disk driving device),
not shomm.pﬁﬁ%e%giﬂﬁ?énﬁﬁ?ﬁrtﬂrPﬁgg d®ea r 4ok dilryvei srBablef@f r ot ati on

about the axis of, K the sgindle 10 at _a predeterm ned rotating speed.
preventing the increase of seek time and of reducing data

processing time.
[0011] ﬁ
[Means for Solving the Problem]

The present invention provides a disk drive
including an actuator provided with a coil, and
characterized by a plate disposed near the coll so as to
cover part of the coil. The plate disposed near the coil
so as to cover part of the coll is able to suppress the
increase of the resistance due to the rise of the
temperature of the coil and hence a sufficient current can
be supplied to the coil; The plate serves as a heat-
radia;ing plate. Preferably, the plate is disposed near a
pivot shaft supporting the actuator. When the plate is
thus disposed, the increase of the moment of inertia of the
actuator can be limited to the least extent.

A plurality of the plates may be arranged. The use



[0017] The actuator 30 has a mddle part supported on a pivot shaft 31 for
turning relative to the base 13. The actuator 30 is able to turn on the
pikvot shaft 31 in a plane corresponding to the surface of the recording

di sk 12. The actuator 30 has arns 37 extendi-ng on one side of the pivot
shaft 31, suspension arns 38 projecting fromthe free ends of the arns 37,
and a pair of magnetic heads 32 supported on the suspension arns 38. The
pair of magnetic heads 32 faces the upper and the | ower surface,
respectively, of the recording disk 12. A pair of coil support arns 34A and
34B extend gn 8.the_other side of the pivot shaft 31 in a shape
substantiaP%ytP€SBﬁHFFﬁSch8fIBﬂﬁéPSViBPreﬂs?ﬁetéGi?m§uﬁﬁopi abserde4 and
34B hold a,voice coil 33 consisting of a predeterm ned nunber of conplete
turns of whpat P@GES]tﬂﬁtuEBBPr§F&80PY4GUeaﬁQiA-IoﬂéefgrabbY.4Dhefor
creating a magnetic field together with the voice coil 33 are di sposed so
as to corrB%BgﬁaiFX PhePyBtes aspl disresefhenathgarpposdtendides afft ached
to the base, 13. The voice coil 33 and the stators 40U and 40L constitute a
VCM i.e.,the coil.

The plate may be provided with grooves in its
surface, which increases the rate of heat radiation from
the plate and reduces the welght of the plate. The plate

may be formed in a shape having a rectangular or wavy Ccross

section.
[0012]

A disk drive according to the present invention 1§
characterized by a heat-radiating member disposed near a
pivot shaft supporting an actuator. This construction of
the disk drive suppresses the increase of the resistance
due to the rise of the temperature of the coil, and limits
the increase of the moment of inertia of the actuator to
the least extent. The heat-radiating member may be formed
integrally with the pivot shaft supporting the actuator.
The heat-radiating member may adhesively bonded to the
pivot shaft supporting the actuator.

[0013]

An actuator according to the present invention
comprises a head, a support member supported for turning on
a pilvot shaft, a coll, and a plate disposed near the coil

so as to cover part of the coil. Thus, the increase of the



a driving device for driving the actuator 30 for turning. Current supplied
to the voice coil 33 is controlled to vary the nagnetic field created by
t ke voice coil 33 and the stators 40U and 40L to turn the actuator 30. The
actuator 30 is thus driven by the VCM for turning on the pivot shaft 31.
Consequently, the nmagnetic heads 32 are gﬁved substantially along a radius
of the recording disk 12 for a seek operation to positions corresponding to
desired tracks on the recording disk 12, and read data recorded on the
recording disk 12 or wite data to the recording disk 12. [0019] Fig. 2
shows the aglliator 30 jn this enbodinment. Referring to Fig. 2, the actuator
30 has pl ates 36 P DY ridiedsisf of dhe HAnpaaturemhuthd Icoilbl at e.
The plates 36 are placed on a side surface 35A, on the side of 9 the
voi ce coi l QQREbﬁ %%HHH?Q??@mJ as to extend substantially in parallel to a
pl ane incl%%kﬁg t he voice coil 33. The plates 36 cover a part, in the
vicinity of hub 35, of aregion in which the voice coil 33 is disposed.
The voice coil 33_has a substantially rectangul ar shape, and a pl ane
i ncl udi ng the voi £8 86fPaieri acgergdngi &al 4het premengi tovestabn 31. The
pl ates 36 cover .one side 33A, on the side of the hub 35, of the voice coi
33 subst antGHIPL}S&F i dapd.[ GoFePronf Menbey! weRPoIEd dival ndtatsawhow ng a
part, including the voice coil 33, of the actuator 30. Fig. 3(a) is a
sectional WeR PVt Shafithe aycplili,nandya headndaiigtisgh membexr sect i onal
view taken gn line Z-Z' in Fig. 2. As shown in Fig. 3, the upper stator 40U
and | ower 95 efo Regte thies payet @hefd .t o Thes wothe imeteadSe ooft tive upper
and the | ower .side, respectively, of the .voice coil 33. Two sides 33B and
33C, ext endPRFStERERd ke tei Fdses vt thel teaperpasursi of ddidl c®dlacan
effective (n %eneratin% a torque for turning the actuator 30. Therefore,
t he stat or 9€4FYPREGSZ6L e RPENFhEnhpatyra Apg mempeirc khuise diwposiedes 33B
and 33C, eﬁteg%in toward the pivot shaft 31, of the voice coil 33 nobve as
shown in FidM™3EpFhestfcagass: oéx thgdmomentdgodnd nemtidiai of Ahei de 33A, near
the hub 35_ of the voi coil 33 10 and a side 33D, renote fromthe hub
35, of thebngé O%oi-P %geaéeéﬁﬁwﬁx¢ﬁthg. 3(a). The plates 36 are i sposed
. near the hiB iglin a space between the stators 40U and 40L, including the
si de 33A oft °Ph@lvoice coil 33 close to a pl ane including the voice coil 33
W th respectlﬁo a girqgtioqgger endi cular to the plane including the voice
coi | 33. ThelO%° otk LaBEY N s ptRedIRVeRFoORbper and the | ower side,

respectively, with respect to a_direction perpendicular to the plane
i ncl udi ng the voi c]éeﬁ%}g e%f"?'f%‘bgﬁ?n%e?lf ag%lﬁ%@%eliﬂé Hpypereton ovihe voi ce

coil 33, t r .33 rns.. Consequent|y, the magnetic heads 32 nove
substantiapgyag%ggéggdrga%ﬁerFeFﬁECFeEBrHP%QaHPQWP§2YFBH grawdrgsper ati on

to positions corr ondi to a.desired tracks on the recording disk 12. A
current on the orlgfesf' gf %ﬁ?l%@%&t‘ﬁ}%}ﬁg&{(% &H%“é Totve BRAnkn the voi ce

il 33 ' th it i st dth
Cermer at or B o rhet ana it SabBeBERE nckn ohrpgent ndivaaraeance of the

fecr cases ha PREA-ATER, oblye U’ 18" punhh: THobE SKPSrhaLLY eanaeekedpecd.
[ 0022] to a PC (personal computer). The hard disk drive 20
operates for data reading and writing operations according
to instructions given by the PC, i.e., a host device.

The hard disk drive 20 includes a predetermined
number of recording disks (disk mediums, data recording

mediums) 12, an actuator 30, and a disk enclosure (case) 11

holding the recording disks 12 and the actuator 30 therein.



In the actuator 30 in this enbodinment, the plates 36 are disposed close to
a plane including the voice coil 33 with respect to a direction

per pendi cul ar to the pl ane 11 including the voice coil 33 so as to cover
the side 33A, on the side of the hub 35, of the voice coil 33 substantially
entirely. Therefore, heat generated by the side 33A, near the hub 35, of
the voice coil 33 is radiated toward and7absorbed by the plates 36. Thus,
the tenperature of the voice coil 33 decreases. Heat generated by the voice
coil 33 is transferred through the side 33A near the hub 35 to the plates
36, and thigﬁiﬁfs 36 dissipate the absorbed heat. Thus, the heat generated
by the voice € 33 can efficiently be dissipated. [0023) The actuator 30
was noved at a segg Sﬁgeg of 50 iops &input out put per second) for
experinental oper atfofdSRVRBFAQSUERe 1dohas GoPRSE3 ldabavdagedhet shapeC when
the plates re renoved, the voice coil 33 was heated at 35.7C when the
actuator 3@ mﬁ)&%ﬂ“ﬁfé’d%ﬂ"’t RaHag|an @pets upyRh Side ad@nditarc@emas noved
at a seek speed_.of 150 iops, the tenperature of the voice coil 33 was 81.3C
when the pl eteéhwwveﬁel%ﬁa/é@eampqmymm@mmﬂ Hdeadtass dr3 .30 was
provided with the Blates 36. [0024% Figs. 4 and 5 are graphs show ng the
results of mean s&BR FPRRTELAH 4iskE, 1¥nawmi BAnvhdatdlearecomitingt he pl at es
36 and an actuator wi thout the plates 36 were operated at 12 different
seek speed&qui‘ﬂb. SMCh @ 55 MaghR tlise dlgkisatoirothef 1dder.enThet matotHaned

t hr ough th?%v ice coils 33 with tine when the actuator 30 was noved for
seek opera 5 di2aftee Mogintied o8¢ ¢ @Pd@ddies R 01 Buppogdeld smedte dasged | ops
and 150 ioaﬁ, resgectively. In Figs. 4 and 5, current is neasured on the
vertical axi's angetPredeterpinedcguBhernefhoeconding dksks L2 aseknown from
Figs. 4 and.,5 that the reduction of the current flow ng through the voice
coi | 33 cafB€ fPed8¥8LSn Ohotther FPlagdde Wer eTheespérdlepted is 50 i ops
and the case 3@ re the seek _speed is 150 iops. \Wen the actuator was noved
at a.seek gﬁf 3%85 d9tegrally.an dprbubatypessndndie wosort Kdiskat es 36

wer e rean%%, ?nd eek tinme was 5.29332 nms when the actuator 30 was

provi ded WOERVERE FeYice)3enothghownne The spindle photer @sivesuthé seek
time by 3.1% vggn tg%ﬁgctuator was noved at a seek speed of 150 iops, seek
time was 5X758566 s § tkefprafetasdonepbonsnbhedaxisdosesket i ne was
5.67490 nsswggﬁ thg actuator 30 mas_ﬁéovided with the plates 36. Thus, the
use of theSBrAfds 38 AtdacRyedetrrimipgdyyodabing speed.

[0017]

The actuator 30 has a middle part supported on a
pivot shaft 31 for turning relative to the_base 13. The
actuator 30 is able to turn on the pivot shaft 31 in a
plane corresponding to the surface of the recording disk 12.

The actuator 30 has arms 37 extending on one side §f
the pivot shaft 31, suspension arms 38 projecting from the
free ends of the arms 37, and a pair of magnetic heads 32
supported_on the suspension arms 38. The pair of magnetic
heads 32 faces the upper and the lower surface,
respectively, of the recording disk 12.

A pair of coil support arms 34A and 34B extend on



[ 0025] The plates 36 are placed on the side surface 35A, on the side of the
voi ce ‘coil 33, of the hub 35. Since the plates 36 are placed on the hub 35
near the axis of turning of .the actuator 30, the increase of the nonment of
inertia 13 of the actuator 30 can be limted to the | east extent. Thus,
the turning performance of the actuator 30 is not deteriorated, and the
effect of the plates 36 on extending the® seek time can be linmited to the

| east extent. Preferably, the plates 36 are formed of a nmetal having a
smal | specific gravity, such as alum num or a magnesium alloy. [0026] The
plates 36 are spaced 0.5 nm apart fromthe voice coil_ 33. The heat

absor bi ng EFFeEEh%ﬁdsﬁgﬁt°§b§ ppPhyoks Phaftndy &r 2n&hpP&tes 36 enhance
when the plates 36 are disposed closer to the voice coil 33. Preferably,
the pl at esSBBshpBtinsppseasepbiingothentethes ¥offabt whe e®kl voi ce coi

33. On the other hand, the heat capacity of the plates 36 can be increased,
t he anount SBPPAELt afBRed4lcandy34Bechodfice ¥oilre3goihd3dbsensiatihngt pé

pl ates 36 can be increased and the anount of heat dissipated fromthe

pl ates 36 BaRrpdetprmiéngddnupbprcpEasrnplere surpacefawdseof the plates 36,
and the effect of cooling the voice coil 33 can be enhanced. However, the
wei ght of {RBlBlates 36 and the nonent of inertia of the actuator increase
when the surface area of the plates 36 is increased. Therefore, an optinmum
val ue nust sel ectAvdiBPeRe Hatd®i 4l amt quglrveie Torrr 40k efednsi deration
of the effect of the plates 36 on 14 cooling the voice coil 33 and that
of the sanBreatingrazwaapethe fbeaddt togethert whthfi thpevadtcgacoilid3 [0027]
.Fig. 6 shows the shape of the surface of the plate 36. As shown in Fig. 6,
the pl ate 8&ei 41ippespededci Asi te sorraspomlt hogthev¥eigeAcothe3Bophuti on of
t he grooves 36A in the surface of the plate 36 increases the surface area
of the pl atBe3achnatpEddedndharaephnchedt ke phat bage, 1dhi cPhe edekes t he
monment of inertia of the actuator 30. The grooves 36A may be extended in
any direct F8hl FRe2Bfr BRgefEatoss HAU @Peoggé gemsthtytai ghVeMasit§-is
effective in_increasing the anount of heat absorbed fromthe voice; coil 33
and t he anBufti¥ingedeviresfpk: 6giving thesaghuaboRep0pE9esi BREDADSF ace
shapes of the plate 36, The plate nay have a rectangul ar cross section or a
wavy crossC§§EPP5nsﬁgpéﬁﬁﬂntPntFPgV°¥°FoP°%%e3§aﬁﬁ epptEpllefopogyaxke body
of the actuator 30 is forned of al um num by extrusion_nolding. The plates
36 are for kB8 PAEBEEAF FiglencrrateddyYofbengodceusPdt §é.aVﬁeﬁhﬁhe pl at es
36 are forned integrally with the body of the actuator 30, heat absorbed by
the pl at esSE8tPEst FQHsBAr 481 50t RUTBodYeorCtRELAEL 49t or T3® BGRMRFRE heat is

di ssipated_fromthe bqody of the actuator 30, which enhances the effect of
cooligg théongcgguslgrigPP §.t$ﬁegﬁwaf8§ 58TREPILERL GRBBIVE Tt AB2BEdY of

the 31. Consequently, the magnetic heads 32 are moved

substantially along a radius of the recording disk 12 for a
seek operation to positions correspohding to desired tracké
on the recording disk 12, and read data recorded on the
recording disk 12 or write data to the recording disk 12.
[0019]

Fig. 2 shows the actuator 30 in this embodimeﬁt.
Referring to Fig. 2, the actuatqr 30 has plates 36 formed
by processing a 0.3 mm thick aluminum flat plate. The

plates 36 are placed on a side surface 35A, on the side of



actuator 30 wth an adhesive. The adhesive bonding of the plates 36 to the
body of the actuator 30 inproves productivity when the plates 36 have a
conplicated cross section, such as a rectangul ar cross section or a wavy
cross section. It is preferable to use an adhesive having a hi gh heat
conductivity for bonding the plates 36 to the body of the actuator 30.
[0029] t, The enbodi nent of the present 9i nvention is capable of suppressing
the rise of the tenperature of the voice coil and of preventing the
excessi ve increase of the resistance of the voice coil 33. Therefore, a
sufficient curreHH%can be supplied to the voice coil 33 and quick data

access cantife VREDi Fho it i R HASED | 5P s2ekte i ¢tentie present invention
iS'particuIarlg effective in making a server that processes a |arge anount
of data atSUPHYHiakly phbRataheEpee @ &H@deimfwimﬂéh@c‘c%@e [ 0030]
[Effect of the Invention] As apparent fromthe foregoing description,
accor di ng ¥t h¥3 pr 8§@an' n3i60 ¢ OViedT iBe et ,n igedihet (vhedind iyr @fent ed, and
data processing tinme can be reduced. 16 [Brief Description of the
Dr awi ngs] e gull 35 pf ja iregiqeripathiche thewotca ¢mill 33 sks device to
whi ch a preferred enbodi nent of the present invention is applied. [Fig. 2] -
Fig. 2 is &lgR929fbctive view of an actuator applied to a preferred
enbodi ment of the present invention. [Fig. 3] Fig. 3 shows a part,
i ncl udi ng a voi c&hgovpilcef codd 3St hasor, subpsileingialily. recirpnignlarsecti onal
view taken on line Y-Y in Fig. 2, and Fig. 3(b) is a sectional viewtaken
on |ine z-shape, @mnfl @ plane) inglyding 4he wigeptotbdbdirds i vel y show ng
currents

perpendicular to the pivot shaft 31. The plates 36 cover

one side 33A, on the side of the hub 35, of the voice coil

33 substantially entirely.

[0020] £

Fig. 3 includes sectional views showing a part,

including the voice coil 33, of the actuator 30. Fig. 3(a)

is a sectional view taken on line Y-Y' in Fig. 2, and Fig.

3(b) is a sectional view taken on line Z-Z' in Fig. 2. As

shown in Fig. 3, the upper stator 40U and lower stator 40IL

are disposed close to the voilce coill 33 on the upper and

the lower side, respectively, of the Voice coil 33. Two

sides 33B and 33C, extending toward the pivot shaft 31, of

the voice coil 33 are effective in generating a torque for

turning the actuator 30. Therefore, the stators 40U and

40L -extend only in a region in which the two sides 33B and

33C, extending toward the pivot shaft 31, of the voice coil

33 move as shown in Fig. 3(b), and do not extend in regions

in which a side 33A, near the hub 35, of the voice coil 33



that flowed through voice coils when seek speed was 50 iops. [Fig. 5] Fig.
5 is a graph conparatively showi ng currents that flowed through voice coils
‘when seek speed was 150 iops. [Fig. 6] Fig. 6 is a view of assistance in
explaining a surface shape of a plate. [Fig. 7] Fig. 7 is aviewof
assi stance in explai ning other 17 surface shapes of plates. [Descriptio

of Reference Characters] 10 ... Spindle,10l1 ... Di sk enclosure, 12 ..
Recording disk, 13 ... Base, 20 ... Hard disk drive, 30 ... Actuator, 31
... Pivot shaft, 32 ... Magnetic head, 33 ... Voice coil, 33A, 33B, 33C and
33D ... Sides of the voice coil, 34A and 34B ... Coil holding arns, 35 ..
Hub, 36 ..2n(p&;$ldegd3D, remekR cLromthe drwb 35, of e vasce. coblispensi on
arm 40U and 40L ... Stators 18 CLAIMS. Claim1l A disk drive conprising:

a rotating33 2drehewp diziFiPr 3ta}i nFheatpdatesd 36n ams Wtsposadpward for

turning on a pivot shaft,
the hub 35 in a space between the stators 40U and 40L,

including the side 33A of the voice coll 33 close to a
plane including the voice coil 33 with respect to a
direction perpendicular to the plane including the voice
coil 33. The two plates 36 are disposed on the upper and
the lower side, respectively, with respect to a direction
perpendicular to the plane including the wvolce coil 33.
[0021] |

When a voltage is applied to the voice coil 33, tﬂe
actuator 33 turns. Consequently, thé magnetic heads 32
move substantially along a radius of the recording disk 12
for a seek operation to positions corresponding to a
desired tracks on the recording disk 12. A current on the
order of 1.6 A flows through the voice coil 33 and the
volce coil 33 generates heat owing to the agency of its
resistance and the temperature of the voice coll 33 rises.
Consequently, the resistance of the voice coil 33 increases,
the current flowing through the voice coil 33 decreases and
the magnetic heads 32 cannot moved at a desired seek speed.
[0022]

In the actuator 30 in this embodiment, the platés 36
are disposed close to a plane including the voice coil 33

with respect to a direction perpendicular to the plane



and provided wth a head capable of either reading data stored in the
recording disk or witing data to the recording disk, or of both reading
data fromand witing data to the recording disk, and a coil disposed on
one side of the pivot shaft opposite the other side of the pivot shaft on
whi ch the head is disposed; wherein the actuator is provided with a plate
di sposed near the coil so as to cover pdrt of the coil. Caim2 The disk
drive according to claiml1, wherein the plate is a heat-radiating plate.
Claim 3 The disk drive according to claim1, wherein the plate is di sposed

near the pjvo haft, Claim4 The.disk drive according to claim11l, wherein
t he actua?%?cigéb?%v$%%dvﬁi?ﬁ PH B2 §2 281 Ee neOVeh: BRE iF 5{8s@3Rned@R t he

coil so as . to coyer part of the coil. 19 daim5 The di sk drive according
to claim 'Eh\‘m%f ot eI P 33y OF Pracesice ecatl addetubatentiopbusite
sides of the coil, respectively. aim6 The disk drive according to claim

1, wher ei rPRHECSI Rt o Thenefareje ot Wegedited fy (thestside B3R omean

surfaces . Caim7 The disk drive according to claim 1, wherein the
the hub 35, of the voilce coil 33 is radliated toward and

absorbed by the plates 36. Thus, the temperature of the
voice coll 33 decreases.

Heat generated by the voice coll 33 is transferred
through the side 33A near the hub 35 to the plates 36, and
the plates 36 dissipate the absorbed heat. Thus, the heat
generated by the voice coll 33 can efficiently be
dissipated. £
[0023]

The actuator 30 was moved at a seek speed of 50 iops
(input output per second) for experimental operations.
Whereas the voice coil 33 was heated at 45.3°C when the
pPlates 36 were removed, the voice coill 33 was heated at
35.7°C when the actuator 30 was provided with the plates 36.
When the actuator 30 was moved at a seek speed of 150 iops,
the temperature of the voice coil 33 was 81.3°C when the
plates 36 were removed and was 69.3°C when the actuator 30
was provided with the plates 36.

[0024]

Figs. 4 and 5 are graphs showing the results of mean

seek time simulation, in which the actuator with the plates

36 and an actuator without the plates 36 were operated at



pl ate has a rectangular or wavy cross section. Caim8 A disk drive
.conpri'sing: a rotating recording disk for storing data; and an actuat or
supported for turning on a pivot shaft, and provided with a head: capable
of either reading data stored in the recording disk or witing data to the
recordi ng disk) or of both reading data fromand witing data to the
recording disk, and a coil disposed on of¥e side of the pivot shaft opposite
the other side of the pivot shaft on which the heads are di sposed; wherein
the actuator is provided with a heat radiati ng nmenber di sposed near the

pi vot shaft ‘alm.9 The djisk drivg,according to claim8, wherein the 20
heat-radiaf*%é?e eSS F%Fﬁgg'inﬁégﬁalﬂya tB ehewpthet variationcpsi m 10
The di sk drjve agcording to claims8, erein the heat-radiating nenber is
bonded adhecé‘\r\Jfgl'\j:st &?‘P%e fbw“’\?’&da §$§PP9.Y‘W<§F’£ feteeagoddsu o midtdndimg ng: a
head capablg_of I t her %ﬁggin% data or witing data, or of both reading and
S writing daﬁ’FQaﬂgﬁpﬁﬁFP el ¥dspaeviedy fore Seekd opeFatdiong redsidmead f or
turning on,a Q’vot shaft; a coil supported on one part of the support
menber oppdd Bea TELOE NG Fd skudgort seflc SPeRdRhoE 50hd opsadnids 1S@ppor t ed

with respect to the pivat shaft; and a plate di sposed near the coil so as
to cover paPPSef TEFRECEIVely-ai it 1Bighe 4candtdr eurbentnystweasaredll,

wherein the plate is di sposed near. the pivot shaft.
on the vertical axis and time is measured on the horizontal

axis.

It is known from Figs. 4 and 5 that the reduction of
the current flowing through the voice coil 33 can be
suppressed in both the case where the seek speed is 50 iops
and the case where the seek speed is 150 iops. When the;
actuator was moved at a seek speed of 50 iops, seek time
was 5.44580 ms when the plates 36 were removed, and seek
time was 5.29332 ms when the actuator 30 was provided with
the plates 36. Thus, the use of the plates 36 reduced seek
time by 3.1%. When the actuator was moved at a seek speed
of 150 iops, seek time was 5.788669 ms when the plates 36
were removed, and seek time was 5.67490 ms when the
actuator 30 was provided with the plates 36. Thus, the use
of the plates 36 reduced seek time by 2.2%.

[0025]

The plates 36 are placed on the side surface 35A, on
the side of the voice coil 33, of the hub 35. Since the
pPlates 36 are placed on the hub 35 near the axis of turning

of the actuator 30, the increase of the moment of inertia



Caim 13 The actuator according to claim1l, wherein a plurality of the

pl ates are di sposed near the coil so as to cover part of the coil. Caim1l4
21 An actuator conprising: a head capable of either reading data or witing
data, or of both reading data and witing data; a support nmenber supporting
the heads and being supported for turning on a pivot shaft; a coil nounted

on a part of the support nenber on the her side of the pivot shaft; and a
heat - radi ati ng nmenber di sposed near the pivot shaft . Caim 15 The actuator
according to claim 14, wherein the heat-radiating nenber is forned

14, “wher e 31 SRR T e R T L S e naR e SRERRE G pivot
shatt N%ﬁ?ﬁjﬁ@%%ﬁ@ﬁfﬁ%%@ﬁﬁéé ALY Ladkor 30 is not

{vpke [V] cqdealeadcad caplgaleal cal el catl ol sl el el el cel sl gl sal el eal
' the seek time can be limited to the least extent.

Preferably, the plates 36 are formed of a metal
having ‘a small specific gravity, such as aluminum or a
magnesium alloy.

[0026]

The plates 36 are spaced 0.5 mm apart from the voice
coll 33. The heat absorbing effect and heat absorbing
efficiency of the plates 36 enhance when the plates 36 age
disposed closer to the voice coil 33. Preferably, the
plates 36 are disposed so as to come into contact with the
volce coil 33.

On the other hand, the heat capaclty of the plates
36 can be increased, the amount of heat generated by the
voice coil 33 and absorbed by the plates 36 can be
increased and the amount of heat dissipated from the plates
36 can be increased by increasing the surface area of the
plates 36, and the effect of cooling the voice coil 33 can
be enhanced. However, the weight of the plates 36 and the
moment of inertia of the actuator increase when the surface
area of the plates 36 is increased. Therefore, an optimum
value must selectively be determined through the

comparative consideration of the effect of the plates 36 on
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Ca]Ca]Ca]C%ﬂC%E%dﬁﬁq. &' ¢f -thgmi#at¢)36 increases the surface area
&910%&' () - $10% &'éi- S10% & é& TT10% & ()-sChh2dEYd0% & () -$10% & () -10% & (
) - &10% & (9% valealate 0d®oamd (Yedumeir, Wi 00e Lok Y -ofidtlteiBlite (3640% & () - &l
0% & ()-9%%40% & ()-"#10% & ()-uxmbCs10% & ()- 10t 10t
10t 7! 10% &RICK seduor R the eoment of )indobd @’ ¢f -therb@tuator 30. \
ApL!lO%&'%&-)!L!lO%&'( - YL10%/& ()- Y 10% & ()- 10% & ()-,:10% & () -
b@! | @ 109BBI¥9QVED 1364/MY - e " axu@aied - amR’ {irection 10tThe |

arrangement of the grooves 36A in a high density is f

effective in increasing the amount of heat absorbed from

the voice coil 33 and the amount of heat dissipated.

Flg. 7 shows other possible surface shapes of the
plate 36. The plate may have a rectangular cross section

Oor a wavy cross section as shown in Fig. 7 for the same

effect.
[0028]

The body of the actuator 30 is formed of aluminum by
extrusion molding. The plates 36 are formed integrally
with the body of the actuator 30. When the plates 36 are
formed integrally with the body of the actuator 30, heat
absorbed by the plates 36 is transferred to the body of the
actuator 30 and the heat is dissipated from the body of the

actuator 30, which enhances the effect of cooling the voice



10t Y2/ 10% & ()- $Q 1</ @0 fY.!10%& ()- Y.1109B& ()-

| Fy:110%>& ()-ZFy: 1 1098& ()-Z! | @10%& ()- | @ 10% ()-] K@

fY. 11, 10988 ()-&109B& ()-1:1109B& ()-t10%B& ()-: 109B& ()- 10 10 Gz{|}aVvK@uo
10B 10B 10BSMLOYBE () - F@! 1098& ()-f !' 1098& ()-!Y 1098B& ()- Y 1098B& () -
}9gaBVK@O0 Y:!10% & ()- ! \

| M 10944& ()-1M10% & ()-&s10% & ()- @ 109 & ()-LMLO% & () - XF-./012aB10
@10% & ()-LMLO% & ()-M 10t 10t 10tFl & 10% & ()-gFl & 10% P& ()-g

pY: ! 109%44& ()- 24n dEaBl10 10% & ()- S10% & ()- 10% & ()-10% & () -

10% & () - slg%ggé()- +2XdEaB10 , & 10% & ()-

| 3940% & (F°3,;s210% & ()-L!210% & ()- F10% & ()-f 10% & () - C{ dYNCLO 10t

The plates 36 may be bonded to the body of the
actuator 30 with an adhesive. The adhesive bonding of the
plates 36 to the body of the actuator 30 improves
productivity when the plates 36 have a complicated cross
section, such as a rectangular cross section or a wavy
cross section.

It is preferable to use an adhesive having a high
heat conductivity for bonding the plates 36 to the body of
the actuator 30.

[0029] L

The embodiment of the'present inventlion is capable
of suppressing the rise of the temperature of the voice
coll and of preventing the excessive inérease of the
resistance of the voice coll 33. Therefore, a sufficient
current can be supplied to the voice coil 33 and quick data
access can be achieved without increase in seek-time. The
present invention is particularly effective in making a
server that processes a large amount of data at a high data
processing speed achieve quick data access.

[0030]
[Effect of the Invention]

As apparent from the foregoing description,
according to the present invention, increase in seek time

is prevented, and data processing time can be reduced.



10t 10tF8 10% & ()- F6!10% & ()- F410% & ()-32910% & ()- Y) 10% & ()- 6 p
~dEYNC10 109&' ()-3f S109&' ()-310%& ()-ss10%& ()- @10%' () - LyMLOY%& ()- M
"U""dEYNCIO  1& GLOY& ()- , FOA0%& ()- 10%& ()-
109%& () -f10%& ()-3: 109& ()- " 3#p###$T$aBYNCLO Y3S 10%&' ()- !'0!10%b& () -
1 /z 109%&' ()- & -10%& ()- | +'109%& ()-3l,)MOY& ()- TI$$$$$$3$$bC10
9s10% & ()-,:10% & ()-" 10 10 10 810%&'Oﬁ-FGlO%&T()-F4@ﬂOW&T()-
$% %8886 ELC10 , 10 & ()-10% & ()- 10% & () -
&10% & ()-10% & ()-1z10% & ()-% & &&& M dEbCL10
& 10% & () - W& ()-FL10% & ()- 10% & ()-110% & () -
10% & () - MI%%F) ?éESE&EtiO?lél% ghe) DBawapgs() - S310% & ()-1% 10% & () - #S
10% & ()-110% & ()-))))))**+bCl10
109% & () - F10bE%8()1510% & ()-910% & ()-M 10/ 10/
Fig. 1 is a perspective view of a hard disk device
to which a preferred embodiment of the present invention is
applied.
[Fig. 2]
Fig. 2 is a perspective view of an actuator applied
to a preferred embodiment of the present invention.
[Fig. 3]
Fig. 3 shows a part, including a voice coil, of the
actuator, in which Fig. 3(a) 1s a sectional view taken oh
line Y-Y' in Fig. 2, and Fig. 3(b) is a sectional view
taken on line Z-Z' in Fig. 2.
[Fig. 4]
Fig} 4 1s a graph comparatively showing currents
that flowed through voice coils when seek speed was 50 iops.
[Fig. 5]
Fig. 5 is a graph comparatively showing currents
that flowed through voice coils when seek speed was 150
lops.
[Fig. 6]
Fig. 6 is a vliew of assistance in explaining a
surface shape of a plate.

[Fig. 7]

Flg. 7 is a view of assistance in explaining other



10/ 9f 10% & ()-+++ ,/////xnbClO0 :10% & ()-M 10" 10

10" Fsk110% & () - y@O0% & ()-Y10% & ()-3 10% & ()-/ /1?13, 4-4. 4/ 4"PB410 10tt
10tt 10tt! 3110%t& ()-f3110% & ()-f! 3 10988& ()-3

10% & ()-&810% & ()-/40434nB556dEPB410 10tt 1Yg 10% & ()-Y

10% & ()-310% & ()-FM 10% & ()- 10% & ()-&10% & () - M6G6S62667#8dEPB410 10t t
1IF@f 10% & ()-Ff#! 10% & () - 17 o

1 @0% & ()-110% & ()-Y10% & ()-Y10% & () - #8D3K8888888dYNC10 10tt 10" 10
10°Y910% & ()-Y6!10% & ()- 5@0% & ()-1310% & ()-F 110% & () -88c:

8=">#>$>%aVK@ 0 10tt 10 10 10Y@# 10%& ()- Y@ 109& ()-'1"!1109& () -
surface shapes of plates.

[Description of Reference Characters]

10 ... Spindle, 11 ... Disk enclosure, 12 ...
Recording disk, 13 ... Base, 20 ... Hard disk drive,
30 ... Actuator, 31 ... Pivot shaft, 32 ... Magnetic head,
33 ... Voice coil, 33A, 33B, 33C and 33D ... Sides of the
voice coll, 34A and 34B ... Coil holding arms, 35 ... Hub,
36 ... Plate, 36A ... Groove in a plate, 37 ... Arm,

38 ... Suspension arm, 40U and 40L ... Stators



| 109& () - &LO%&: () - %&>) >?} 2?@ @Q/K@0 10tt3s 10% & () -

3110%'C C& ()-3'10% & ()-10% & ()-s&L0% & () - M@@CCCCCCoC~ =10 10t !

F10% (& () -

F109& ()- 109% & ()- 100 10 10 & !'10% & ()-1 3s 10%

CDE_FFGGGG-_TI >10 10t! 10( 10( 10( ,/& 10% & ()-

k3! T09%& ()-ni 3! 10%n& () - 8! 10%& () - n8! 1094 & () - GGHBH! | SI 1 dETI >10 10t !

10l z 109&
109& () -
109 ()-Y

109&' ()- @O% ()-1510%&' ()- KKLVLWLXLYL\ LLbC10 10t !

()- ,t109& ()-I
109 () - FLO%&' () - &L0%& ()- 1111 KKKAETI >10 10t! 10f2
11 109& ()-YY '1109& ()-Y

10 10Y8109& ()- Y6L109%& () - 4109%& () - LLLLM M>MIEbCLO

CLAIMS.
Claim 1

A disk drive comprising:

a rotating recording disk for storing data; and

an actuator supported for turning on a pivot shaft,

and provided with a head capable of either reading data

stored in the recording disk or writing data to the

recording disk, or of both reading data from and writing

data to the recording disk, and a coil disposed on one sﬁde

of the pivot shaft opposite the other side of the pivot
shaft on which the head 1s disposed;
wherein the actuator is provided with a plate
disposed near the coll so as to cover part of the coil.
Claim 2
The disk drive according to claim 1, wherein the
plate 1s a heat-radiating plate.
Claim 3
The disk drive according to claim 1, wherein the
plate 1s disposed near the plvot shaft.
Claim 4
The disk drive according to claim 1, wherein the
actuator is provided with a plurality of the plates

disposed near the coll so as to cover part of the coil.

k3! 10% n. & () -!

10Z10%&' () - 109%& () -

10



10t! 10@0%: ()-410%&' ()- F109%& ()- & 10% ()- @
109& () - 4109 () - >M M>NGAXNNN{\ =bC10 10t @ 109& ()- '!109%& ()- @ Y40%& () -

109 ()-'! S 109& ()-!S 109 ()-NN O O6QeOQEbCLO 10t5 109& ()- @3109%& () -

1 109 ()-,/109%& ()-9- 109%& ()- @+10% ()- OOO000OCPb@L0 10t ! A
| M 10%&' ()-1M 10% & ()-910%& ()- 10 10 10@10%: ()-6 |
109& () - PPl xQyQz QX Q-QQ-_@L0 10t, 109& ()2 L10%& ()- 10 10

101 M 109& ()-1M 109 ()-!TM 10%g& () - QQQURI SWSAE~_@L0

10t , @4109% ()-!109%& ()- @ 109 ()- SS109%& ()- @

109&' () - &10%&,. () - WSSSSTTBTAE~_@L0
10t , . (12)%&' ()%%ﬂa}:}g@%-l *10%&' () -,) 10%&' ()- & 10%& () -

101 8105 ()1 mLOYE (4155 16947% ) 3CT090LRY - TR IGWN )4 LUAKRARIEMELO 101
109 O - 11518l 1ty 0 plhtes ave hrranged o the Sbposite sides of o
the coll, respectively.
Claim 6
| The disk drive according to claim 1, wherein the
plate is provided with grooves at least in one of its
surfaces.
Claim 7
The disk drive according to claim 1, wherein the
plate has a rectanguiar or wavy cross section. L
Claim 8
A disk drive comprising:
a rotating recording disk for storing data; and
an actuator supported for turning on a pivot shaft,
and provided with é head capable of either reading data
stored in the recording disk or writing data to the
recording disk, or of both reading data from and writing
data to the recording disk, and a coil disposed on one side
of the pivot shaft opposite the othér side of the pivot
shaft on which the heaﬁs are disposed;
wherein the actuator is provided with a heat-
radiating member disposed near the pivot shaft.

Claim 9

The disk drive according to claim 8, wherein the

S
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109& ()-:'Ff 109& ()-:!Ff 109%& ()- [[&\G\H\I\J\Me\uV710 !

10%& ()-10%& ()- 10CC 100C 10CC! F610%CCE! () - F2

Flovee () Searobadieind AP L) fﬁma%"ﬁ%ﬁ‘v%ali""/‘%é% ¥ (FLeathes () -
' shaft.
Claim 10

The disk drive according to claim 8, wherein the
heat-radiating member is bonded adhesively to the pivot
shaft.

Claim 11

An actuator comprising:

a head capable of eilther reading data or writing
data, or of both reading and writing data;

a support member supporting the head and being i
suppdrted for turning on a pivot shaft;

a coil supported on one part of the support member
opposite a part of the support member on which the head is
supported with respect to the pivot shaft; and

a plate disposed near the coil so as to cover part
of the coil.

Claim 12

The actuator according to claim 11, wherein the

plate 1s disposed near the pivot shaft.
Claim 13

The actuator according to claim 11, wherein a
plurality of the plates are disposed near the coil so as to
cover part of the coil.

Claim 14
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a head capable of either reading data or writing
data, or of both reading data and writing data;
a support member supporting the heads and being
supported for turning on a pivot shaft;
a coll mounted on a part of the support member on
the other side of the pivot shaft; and
a heat-radiating member disposed near the pivot
shaft.
Claim 15
The actuator according to claim 14, wherein the L
heat-radiating member is formed integrally with the pivot
shaft.
Claim 16
The actuator according to claim 14, wherein the
heat-radiating member is bonded adhesively to the pivot

shaft.



