 Disk-Drive Agtuator: flor Dissipating Heat Therefrom Detail ed Description of
- the Invention Technical Field to which the invention pertains. The present
“‘invention relates to a disk drive for driving, for exanple, a hard disk.
More particularly, the present inventign relates to a disk drive provided
‘Wth an actuator for witing and reading data to and froma recording
~disk. Prior Art A disk drive, such as a hard disk drive, is used.

preval ently as a principal data storage neans for a conputer. The disk
drive includes a caseDisk Dydve Akttstatendboddissipating &heatcFhevefroni recor di ng
disks for recording data. The recording disk or recording disks are

. supporlg&gg&pbegglﬁlgﬁ&%&e)gfn@? Iﬁvérﬁiidlxdl e fixed to the case, and are driven for

“rotation by a's or. An actuator for reading and witing data from
-and to.the recording.disk.is di sposed near the recording di sk. The actuator
“is sup e&F’P@ﬁ%‘S@%J&H&h eb@/veéltlﬁ’ég?qt?iﬁs-on a pivot shaft fixed to the case of
. the disk drive. The actuator has an arm extendi ng 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

* i ncl udiie pireseat investionaelatesrtoaatisk AN foi &riviBEoL 6k b1t £ H]sk SMR i
stator included in the VCMis disposed oppgsi te E§ti)r(E)p the voi cse coﬁ]ﬁatr%%n é%l’

““on t hehagleb@it Aventon FALBELI L4tk 8fide FloS 8 %191%%%%@1}}& @bﬁég rg.{g? pedadltnrg]%a}:/a 0

~is varied to drive the actuator for turning on the pivo

- Conseqgyg Moy di tic head nmounted on the.free end part of the arm
' ar%jaflﬁ%?{gﬁ'whl 1A IM~ll~ *166166* ~~~~~~~ ~~~~ LT 1o

Frere rrrrlr ~~ 11l *@&0002* 2

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. Thé 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 beariﬁg 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

VTR

*166166*
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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 recording capacity of the
di sk drive has progressively increased in recent years, and the
enhancenment of -speed of operations for peading and witing data from and
to the recording disk has been required. Al though.the enhancenent of data
processing speed, i.e., the data read/wite speed of the magnetic head, is

t 1y | LT LS| t h th hani cal_ t ir
sheed of "t RET Ehpadbeuatol mbIRE" aRgho B8 SRRE Rek 08, thes TECORRINE deot r ed
track on t&fs rggording?dis Thua,F%%g%sé rgéerable that the actuator has

o] n r

a smal | nonen fREPTT a2 arasEhe it SpEtaggppfLi Ehet o t he voice

coil to turn th .actaatorfat a hégh sgeed,so t hat the magnetic head is
able to acteSRT AL+ 3E LOF abRAGHNINET SHFLELRI oflatRefFEmoPHi g Ehek

qui ckly. [0006% A techni que disclosed in for exanple, Patent Docunent 1
for maki ng-gR° @}ﬁ%t§+gﬁccess'a desired track on a recording medi um
controls tr& 8§fration of the actuator in noving the actuator

subst anti af 9 ong a radius of a

The_recqrding capacity of the disk drive has
' progressi&ely increased in recent years, and the
enliancement of - speed of operations for reading and writing
data from and to the recording disk has been required.
Although the enhancement of data processing speed, i.e.,
the data read/write speed of the magnetic head, is i
natu:ally.ihportantj it is important fo enhance_thé.
mechanical turning épeed of the actuator in making tﬁe
magnetic head access (seek) a desired track on the
recording disk. Thus, it is preferable that the actuator
has a small moment of inertia and an intense current is
supplied to the voice coil to turn the actuétor at a high
speed so that the maénetic head is able to access a desired
track on the surface of the recording disk quickly.
-[0006]
A technique disclosed 1n.for example, éatent
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.



recording nediumby a VCM 3 [0007] [Patent Docunent 1] Japanese Patent
Lai d-open No. 2002-.8331 (p. 4, Fig. 1) [0008]. (Problem Addressed by the
I nvention] In a conventional disk drive, the higher the intensity of

current supplied to the voice coil, the i gher is the turning speed of the
actuator. However, the design of the voice coil sets an upper limt to the
current that can be supplied to the voice coil. Usually, a current oil.

t he order dPQﬂWﬂ/\is used for energizing the voice coil. Wen a current
on the order of 1.6 Ais supplied to the voice coil, the voice coi

gener at es H&Ateatd Dovamemdsilst ance of the voice coil increases.
Consequently, the <current supplied to the voice coil decreases as-the

magnetic head i s #epedesenPatenusLuiavepenhfiol.eoabdipgsdi §k . for ;g seek
operation, and seek time increases. In particular, increas in‘seak time
P p
affects dafla processing tine significantly in a server that operates a 3
in. dianmeter recording disk at 10,000 rpmor a 2.5 in. dianmeter recordin
g p J
di sk at 15[0008]pmto process a | arge
(Problem Addressed by the Invention]
In a conventional disk drive, the higher the

intensity of current supplied to the voice coil, the higher

is the turning speed of the actuator. However, the désign

of the voice coil sets an upper limit to the current that

can be supplied to the voice coil. Usually, a current oﬁ

the order of 1.6 A is used for energizing the voice coil.

When a current on the order of 1.6 A is supplied to the

voice coil, the voice coil generates heat and the

resistance of the voice coil 1ncreaseé. Consequéntly, 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.

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

amount of data.

[0009]

Patent Document 1 discloses a technique for making



amount of data. [0009] Patent Docunent 1 discloses a technique for nmaking 4
an actuator access a desired tack on a retordi ng nedium but does not
mention any effective technique for preventing the increase of seek tine
necessary for the actuator to access a desired track. [0010] A need
therefore exists to provide a disk drive capable of preventing the

i ncreased ofifsBSEUALRE 3RFeSF Redgsilfgddiagk Pmoce seicuydiinge me@itvent i Ng
the increase of seek tine and of reducing data processing tine. (0011]
Enbodi ment sbyt @ﬁ@spﬂé§eW?n¢ﬁ@®nﬁhaneﬁf@wtd@eat@b&hiq@bif@ri@Q@u@h@gn@n
actuator provided with a coil, and characterized by a plate disposed near
the coil sothg fBcreaver opaseelf time veckssamg foat ¢hdi spesadoreat the coil
so as to cover part of the coil is able to suppress.the increase of the
resi stance d@0ees6 ahdepisedotrahk. tenperature of the coil and hence a
sufficient current can be supplied to the coil. The plate serves as a
heat - radi at?®§0pl ate. Preferably, the plate is di sposed near a

A need therefore exists to provide a disk drive capable of
preventing the increased of seek time and of reducing data
procesgsing time.
preventing the increase of seek time aﬁd-of reducing data
processing fime.

[0011]

Embodiments of the present invention provide a disk'_-- 3
drive inciﬁding an actuator provided with a coil, and
characteriied'by a plate disbosed near the coil.so as to
cover part of the coil. The plate disposed near the coil
so as to cover part of the coil is able to suppress the
increase of the resistance due to the rise of the.
temperature of the cpil and hence a suffioient currenf can
be supplied to the coil? The plate serves as a heat-
radia?ing plate. Preferably, the platé 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



pi vot shaft supporting the actuator. Wen the plate is thus disposed, the
i ncrease of the nonent of inertia of the actuator can be limted to the

| east extent. A plurality of the plates zRy be arranged. The use 5 of the
plurality of plates increases the anmpbunt “of absorbed heat anopbng that

generated by the coil. Preferably, the plurality of plates are di sposed on
the opposite sides of the coil. The plate may be provided with grooves in

its surfacef wie ghlurclebgest thPates eiérdgatsr aftakhg r | ate
and reduces the weight of the plate. The plate my be ?g%rrgg] ?{r)lggrgﬁgpe

havi ng a rdu@ngimarg ofhaWe ks 086ed SBEt 198 of PP12 | [ive according
to an enbodi nent of the present invel?it;i on i% cﬁar ;Pclfée%%ﬁby tj‘e

heat - r adi atp IngrameinderofdisIROsesl aReadi Shdd d@toshal i Ng, an_act uat or.
This.. construction of the disk dri vﬁp supproessesétiég‘lp%ﬁ%a Jeé‘%? the
resi stance tHliesdia the rise of the tenperature of the coil, and Iimts the
i ncrease of the nonent of inertial of the actuator to the |east extent.

pivol - ehaf t Support o e ne. Sefustor: oTAge ety grbaliely Wordar may
adhesi vel y soo#de@ ! Qnlilt® Rinteai@f tthe rate of heat radiation from
the plate and reduces the weight of the plate. Thé plate
may be formed in a shape having a rectangular or wavy cross
section. |
[0012]
A disk drive according to an embodiment of the present

invention is 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 coii, and limits the
increase of the moment of inertial of the actuétor to the
leéét extent. The heat-radiating member may be formed |
integral;y_with the pivot;shaft_supporting.the.actuatoru--The
heat-radiating member may adhesively bonded to the pivot shaftl
supporting the actuator.

- An actuator according to an embodiment of the present
invention comprises_a head, a support member supported for

turning on a pivot shaft, a coil, and a plate disposed near the

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



supporting the actuator. An actuator according to an enbodi nent of the
present invention conprises a head, a support nenber supported for

turning on a pivot shaft, a coil, and a plate disposed near the <coil so as
to cover part of the coil. Thus, the increase of the 6 resistance due to
the rise of the tenperature of the coil can be suppressed. [0014] An
actuator according to an enbodi nent of ¢ he present invention conprises a
head, a support nenber supported for rotation on a pivot shaft, a coil,
and a_beddadield i 1B BPAL e flhaRARES MERb %ﬂ%@ﬂ%@e@@f t. Thus, the
increase of the resistance due to rise of the te rature of the coil can
be sup@gﬁﬁied, and the heat-radiating nenber thus disposed limts the

i ncrease’ o the monent of inertia of the actuator to the | east extent. An
aspect of the present invention provides a disk drive, conprising; a
rotating redérityriorgacsriding tosuppphedigenhof te nietenbiyentdQippRIRPIEYS fadiead, a
turning on a pivot shaft having an axis, and provided wth a head capabl e
of eit kapporteadinbgr daipertsd dpedtation be ar pivot shafily adisk aod anheédtiradjatirgptmaniber t he
recordi ng disk, or of both reading data fromand witing data to the

r ecor digiRgogbdstear thapivet soft] Thay tRJindRiasy oiRE résdaice AWk @b rise!bf Arasmpéraresed
on one radial side of the pivot shaft opposite the other radial side of

the pi giaghgsc'taﬁf&n % sw@rggea,gb%ghﬁ@ﬂeét- acﬁh%r%oxtﬁﬁﬂbexathpé s delidinfls thPlRt&Se of

i sposed ne

nount e e actuator an e coll so as to cover part of
the coil, such that, . t uppe nd |Lower .axi al surfaces of the coil are
| ocat egleé??IBFﬁlvfb%mgﬂﬁ’Fﬁg&ﬁ{oﬁfad&‘letl?f\gﬁ?mﬁat es; and wherein the plurality

of plates are disposed near the. pivot- shat and the coil. has a radially

i nner portioAD aspegldichlthy mieseat ipventip Provides & disk diiigs COMPENSHIS) AdFURIRE
between the radially outer and inner portions, and the plurality of plates
radi al regcochingediskfidrystornes daali aal dctuatarseppartedtfooturmihg bhe pivot shaft having an axis,

and provided with a head capable of either reading data stored in the recording disk or writing
de.lta to the recording disk, or of both reading datg from aqd wn'.ting data to the recording disk,
anél a coil having upper and lower axial surfaces disposed on one radial side of the pivot shaft
opposite.the other radial side of the pivot shaft on which the head is disposed; a plurality of
plates mounted to the actuator and disposed near the coil so as to cover part of the coil, such that
the upper and lower axial surfaces of the coil are located axially between the plurality of plates;
and wherein the plurality of plates are disposed near the pivot shaft and the coil__has. a radially ...
inner portion, a radially outer portion, and sidés that extend radially between the radially outer
and inner portions, and the plurality of plates radially cover only the radially inner portion of the
coil.

Another aspect of the present invention provides a disk drive, comprising: a rotating
recording disk for storing daté; an actuator supported for turning on a pivot shaft having an axis,
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,



coil. Another aspect of the present invention provides a disk drive,
conprising: a rotating recording disk for storing data; an actuator
supported for turning on a pivot shaft having an axis, and provided with 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, 6a and a coil Having side edges extending in an
angul ar direction disposed on one radial side of the pivot shaft opposite

the ot h@d ar il ddvirs slge edgek RRtcRIMBtin SR @B%L:Jlﬁ’f”dimitiﬁﬂ d¥s&3§séﬂ%d<§1e%§iag§i§@8?ﬁ1gi a

heat -radi ati ng menber nounted to the actuator and di sposed near the pivo
haft, t t iati . ' - .dt h,t hat t end
beyond AT HFRoppba, Ak i FENBTiar B HighiO% BRRLOFYnlch she oot dierd: a

t he heat - i ati nber is. b d adhesively to th i vot shaft, th
coi 1 A E TP GuBBrpoffe 2k 314 §15B0tedr De3BbY Ghyotaahats hseBeathat

extend radially between the radially outer and inner portions, and the
heat - r aghinsycmbabbaving an angularcwidéh thap axtgnds bryond ticaditly edgenef tipoedil mnthef
the coil. Another aspect of the present invention provides an actuator,
conpr i shggar dirdvéiad; anclapldrtia thd heit-rhiatingaactihbe islbbiledadiésitely @ Hapiot SHafOf
both reading and witing data; a support nenber supporting the head and
bei ng sheB6il tHasl of AIdidINT HnBO pSrtio, Bi ri@ialls NAkdr NAMSR GarNsiBdd frat %xtege'r}miau
supported on one radial part of the support menber opposite a radia pa¥t
of the I | ' rted withr ect to the
o1 vor - SEERRR e ralRy Bhych ek o plrtng 306 el PRI E Spethi? AR Ryl
portialgl}P shdgs.exten jn% Eﬁt en the radially inner and outer portion, and
si de 12dially aisr RgTUOR o4 f%90%ul ar direction: and a pair of plates nounted
to the support nenber and di sposed near the coil so as to cover only part
of the caul , ANGHIT ta5pgct  Hfetheopresent gnysation| proyvisles tand agvatpt, etashpyrisine; vee dwad he
pair of plates. Another aspect of the present invention provides an

act uat oapableoedeitheir rgading detacbr writing data, or of both reading and writing data; a support

member supporting the head and being supported for turning on a pivot shaft having an axis; a
coil supported on one radial part of the support merﬁber opposite a raciiai part of the support
member on which the head is supported with respect to the pivot shaft, the coil having a radially
inner portion, a radially outer portion, sides extending between the radially inner and outer
portion, and side walls extending in an angular direction; and a pair of plates mounted to the
support member and dis_posed near the coil so as to cover only part of the cail, such that the coil
is axially located completely between the pair of plates.

Another aspect of the present invention provides an actuator, comprising: 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 having an axis; a
coil mounted on a radial part of the support member on the other radial side of the pivot shaft,
the coil having a radially inner portion, a radially outer portion, sides extending between the

radially inner and outer portions, and side walls extending in an angular direction; and a pair of

[R:ALIBQ]02898.doc:mxI]



capable of either reading data or witing data, or of both reading data and
writing data; a support nenber supporting the heads and bei ng supported
for turning on a pivot shaft having an axis; a coil nmounted on a radi al
part of the support nenber on the other radial side of the pivot shaft,

the coil having a radially inner portion, a radially outer portion, sides
extendi ng between the radially inner gpd outer portions, and side walls
extending in an angular direction; and a pair of [R\LIBQ 02898. doc: nxl 6b

heat - r adi.at k. r [ he
o vor DpuRp B RRRRES SRUALER, b hifod HRRAld oF HRSb- M ORI S A S o
pair of heat-radiati menbers,. only the radi.al inner.portion of th

ol | 1 thaf Bk sl 7 e Brthity complofrh Petiafn 4T b ltpkraecrmeBRrsopnly e
heat -radi ati ng nenbers has an angul ar wdth that extends in the angul ar

di r ect Fasinllscpppariien of seconis radialy ea¥eTasohY (he[latBYiaipBaEnba, aadreash G
out Enbodi nents of the Invention] Preferred enbodi nents of the present

i nvent therheat-tddidnag desabdarbra an dnigulae freédtnios ckentihm thaanguiadisection beyand migs .
Fig. 1 shows a hard disk drive (disk drive) 20 in a preferred enbodi nent
accor dijag wads of B Bfesent invention. The hard disk drive 20 is built in or
externally connected to a PC (personal conputer). The hard-disk drive 20

operatﬁﬁ)gﬁr data reading and wi ting operations according to
instructions given by the PC, i.e., a host device. The hard disk drive 20

i ncl ude aﬁgﬁfgﬁ%ernineg ngber offgeﬁ?rdlqa di sks (disk nediuns, data
recordilrs#’é0 f GREYIngPut SMbQEIMERRL t8e VSO di sk encl osure (case) 11
hol ding the recording disks 12 and the actuator 30 therein. [0016]

Preferred embodiments of the present invention will be described with reference to the
accompanying drawings.

Fig. 1 shows a hard disk drive (disk drive) 20 in a preferred embodiment according to
the present invention. The hard disk drive 20 is built in or externally connected to a PC
(personal computer). The hard-disk drive 20 opérates for data reading and wriﬁng 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.



The di sk enclosure 11 has a base 13 having the shape of a bottonmed box
having an open upper side, and a coven, not shown, closing the open upper
si de of the base 13. The recording disks 12 are nonvol atile recording

medi um such as magnetic disks or thé |ike. The recording disks 12 are
"mounted on a spindle 10 supported on the7base ;.. 13. The predeterm ned:
nunber of recording disks 12 are stacked in |ayers on the spindle 10. The
spindle 10 includes integrally an in-hub type spindle notor (disk driving
devi ce), nqt sh%mn. The spindle notor drives the, recording disks 12 for
rotation addfl%he axis of the spindle 10 at a predeterm ned rotating
speed. [0017] The actuator 30 has a mddle part supported on a pivot shaft
31 for turning relBei ¢éskoenntosuse 13. hakea habeallor hd®ing &hle sh@pkurn on
the pivot shaft 31 in a plane corresponding to the surface of the

recording @fsR PettrRedaboxahenisg laas opems uppeax tsdidd NG LR de of
the pivot shaft 31, suspension arns 38 projecting fromthe free ends of

the arms 3ROtaghownpaiclosfingaghet bpehcapped? sigdepper itdd BAshq ssuspensi on
arms 38. The pair of magnetic heads 32 faces the upper and the | ower
surface, respectiThe yreodrding rétsksli 1z disknd@volapis Péc&PainguPPOrt
arns 34A and 34B extend on = -
medium, such as magnetic disks or the like. The recording
disks 12 are mounted on a spindle iO supported on the base
13. The‘predetermined number of recording disks 12 are
stacked in layers on the spindle 10. The spindle 10
includes integrally an in-hub type spindle mofor (disk
driving device), not shown. The spindle motor drives the
Fecqrding disks 12 for rotation about the axis of the
spindle 10 at a predetermined rotating 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 ef
the pivot shaft 31, suspension arms 38 projecting from the
free ends of the arms 37, and a.pair'of ﬁagnetic heeds 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



8 the other side of the pivot shaft 31 in a shape substantially
resenbling the letter V or U The coil support arns 34A and 34B hold a
voi ce coil 33 consisting of a predeterm ned nunber of conplete turns of
wire. [0018] An upper stator 40U and a | ower stator 40L for <creating a
magnetic field together with the voice c8il 33 are disposed so as to
correspond to. the voice coil 33 of the actuator 30 and are attached to the
base 13. The voice coil 33 and the stators 40U and 40L constitute a VCM
i.e., a drivin% device for driving the actuator 30 for turning. Current
suppl i ed t 8henetherceidsi pf3thpspiyntr shat 83 vary shiapemagnetic fiel d
created by the voice coil 33 and the stators 40U and 40L to turn the
actuat or 38ubgkanhéallyoreseubilinghtibediptérrby blre UVCMiorcébuLni ng on the
pivot shaft 31. Consequently, the magnetic heads 32 are noved
subst ant i afrpparsngrasr adhusndf 3tRehpddoadivngcedi sbil23Boconsiseekgoper ation
to positions corresponding to desired tracks on the recording disk 12, and
read dat a aepvedeteoninéé numberdofigcdinpketd ourwsi be gakra.to the recording
disk 12. [0019] Fig. 2 shows the actuator 30 in this enbodi nent.
Referring t@OFE8Yy. 2, the actuator 30 has plates 36 forned

An upper stator 40U and a lower stator 40L for
creating a magnetic field together with the voice coil 33
are disposed so as to correspond to the voice coil 33 of
the actuator 30 and are attached to the basé 13. The voice
coil 33 and the stators 40U and 40L constitute a VCM,.i.e.,
a driving device for driving the actuator 30 for turningﬂ
Current supplied to the voice coil 33 is controlled to vary --
the magnetic field created by the 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 magnetic heads 32 are moved
substantially along a radius_of the recording disk 12 for a
seek operation to positions correspoﬁding 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



by processing a 0.3 mmthick alumnumflat plate. The plates 36 are placed
on a side surface 35A, on the side of 9 the voice coil 33, of a hub 35 so
as to extend substantially in parallel to a plane including the voice

coil 33. The plates 36 cover a part, in the vicinity of the hub 35, of a
region in which the voice coil 33 is di%$posed. The voice coil 33 has a
substantially rectangul ar shape, and a plane including the voice coil 33
is 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] FiéFGBVPﬁEPuG%élsgétieﬁaﬂ bubwdSsaowaagta patend i ncl uding the
voice coil 33, of the actuator 30. Fig. 3(a) is a sectional view taken on
line Y-Y f$HbEfgntdallyidirzparadie) te a pianeohatluiewgt skenvencki ne Z- 7'
in Fig. 2. As. shown in Fig. 3, the upper stator 40U and | ower stator 40L
are di sposedit| d3e tThe Ipdatscaoidveds ompdrie, uppethand cidiecy Qyer si de,

respectively, of the voice coil 33. Two sides 33B and 33C, extending
toward thetlpe vigeb shaf toBla végieheivoviticktothe 330866 €bIECEBVEsi N
generating a torque for turning the actuator 30. Therefore, the stators
40U and disposed. '
The voice coil 33 has a substantially rectangular
shape, and a plane including the voice coil 33 is
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 subétantially 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-%° in Fig. 2. As
shown in Fig. 3, the upper stator 40U and lower étator 40L
are disposed close to the voice coil 33 on the upper and
the lower side, respectively, of the ﬁoice coil 33. Two
sides 33B and 33C, extending toward the pivot shaft 31, of
the VOiC§ 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



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 nove 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 10 and a side 33D, renote fromthe hub 35, of the
voice coil 33 as shown in Fig. 3(a). TheOplates 36 are di sposed near the
hub 35 in a space between the stators 40U and 40L, including the side 33A
of the voice coil 33 close to a plane including the voice coil 33 with
respect to_a direﬁéign per pendi cular to the plane including the voice
t

coil 33 TRRAt RSP 3D 86T ePRt ¢ SpBRelhenhuRe3bppef &he vohieel ool side,
_ respective%%, Wth respect to a direction perpendicular to the plane
i ncl udi ng $He@$ofReWRolR Bhy. 36@b1] ThrePlated tMyars dsposed twedihe voice
coil 33, the actuator 33 turns. Consequently, the magnetic heads 32 nove
subst ant i aFr§ BERNIS 2l @i SRaeE bekweer othie ngtatteks 120Uf andasekek operation
to positions corresponding to a desired tracks on the recording disk 12. A
current omRREIdRgcthefside IBA | ofisthérrovite téeilodBectosé 83 and the
voice coil 33 generates heat owi ng to the agency of its .resistance and
the tenperRtape Hiciydingitde coiic8Toiked’ .witlonsespent | yo &he resistance
of the voice coil 33 increases,
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 voice 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
voice coil 33 generates heat owing to the agency of its
-resistance and the temperature of the voice coil 33 rises.
Consequently, the resistance of the voice coil 33 increases

the current flowing through the voice coil 33 decreases and
the magnétic heads 32 cannot moved at a desired seek speed.
[0022]

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

with respect to a direction perpendicular to the plane



the current flow ng through the voice coil 33 decreases and the nagnetic
heads 32 cannot noved at a desired seek speed. [0022] In the actuator 30
in this enbodinent, the plates 36 are disposed close to a plane including
the voice coil 33 wth respect to a direction perpendicular to the plane
11 including the voice coil 33 so as tblcover 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
radi ated toward.and bsorbed by the plates 36. Thus, the tenperature of

t he voicel%SiFdé%ngﬁ?e%%ég? il 3dnepadsdteycemerveheesidel 332,i sn
transferreg% thr@ugh the side 33A near the hub 35 to the plates 36, and
the plates*3® B9 pht Bheaubp3dr pef Heat vofhescoihe3Beaubsyanetateg by the
voice coil. 33 can efficiently be dissipated. [0023]. The actuator 30 was

moved at aCRELkeLpeedtrefphiopde@inmananatad ertteecoidd F3%, axqeri nent al
operations.. \Wereas the voice coil 33 was heated at 45.3C when the plates
36 were reh®dub e \@f cthe oveias embl h3dit bel nadidted Godendt 4eqact uat or
30 was provided with the plates 36.
absorbed by the plates 36. Thus, the temperature 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:
the plates 36 dissipate the absorbed heat. Thus, the heat
generated'by the voice coil 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
plates 36 were removed, the voice coil 33 was heated at
__35.7°C Yhen the actuator 30 was providéd with the plates 36.
When the actuator 30 was moved at a seek speed éf 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



When the actuator 30 was noved at a seek speed of 150 lops, the
"tenperature of the voice coil 33 was 81.3C when the plates 36 were renoved
and was 69.3C when the actuator 30  was provided with the plates 36. [0024]
Figs. 4 and 5 are graphs showing the results of nmean seek tine sinulation,
in which the actuator with the plates 38 and an actuator wi thout the

pl ates 36 were operated at 12 different seek speeds. Figs. 4 and 5 show
the variation of currents that flowed through the voice coils 33 with tine

when t he. @C%Eator 30 égs noved faor, seek operation relative to the
recordi ng ATEkCTOP b SeREKSERedds JHID fopndif siBY thpsvarispom io®l y. | n
Figs. 4 and 5, current is neasured on the vertical axis and tinme is
measur ed ofUTheNkRrtBdhtElowed khrowgh stieovpi¢e oneflgs334watd Bimbat the
reduction of .the current flow ng through the voice coil 33 can be
suppr essed'eR bR S FluzERR Jheras teve@ekos peeek i sp&fatbps randtive case
where the seek speed is 150 lops. Wen the actuator was noved at a seek
speed of 5S¢ R, reeerdingredisinsl 5. ats80ks pdrsds thf PO ai @5s I AeL $0
renoved, and seek time was 5.29332 ns when the actuator 30 was provided
with the ¥R esrSReqtiikely he Ins&ighs .t He apldatses cltrreaduded meeekired

on the vertical axis and time is measured on the.horizontal

axis.

It is known from Figs. 4 and 5 that the reduction of
1

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

plates 36 are placed on the hub 35 near the axis of turning

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



time by 3. 1% Wen the actuator was noved at a seek speed of 150 | ops,
seek time was 5.788669 ns when the plates 36 were renoved, and seek tine
was 5.67490 ns when the actuator 30 was provided with the plates 36. Thus,
the use of the plates 36 reduced seek tine by 2.2% [0025] The plates 36
are placed on the side surface 35A, on lBhe side of the voice 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

t he act uat o mted to the, |l east extent. Thus, the turning
perfornancgfogﬂ?hgggggﬁéfg$636a?sbﬁo$lmﬂE?€rFBrﬁhédleaﬁu exteatfect of the

pl ates 36 fﬂ?§thﬁdi§§ the seek time can be limted to the | east extent.
Preferably, the plates 38"ArReFoPHBanes of ntlel ackagteoy a0siml hospeci fic

gravity, s as alumnumor a nagnesiumalloy. [0026] The plates 36 are
spaced O. g%ﬁb%??y%onﬂ‘ﬁet%i%&%‘bwf 3the Thkatest 36bsor &xtgneifigct and
- heat absonﬁ%ng fficiency of the plates 36 enhance when.the plates 36 ale
di sposed crdsefedh tHee AP tinped fefthableast hextattt es 36 are

di sposed so as t% cone into contact with the
: referably, 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
coil 33. The heat absorbing effect and heat absorbing
efficiency of the plates 36 enhance when the plates 35 aée
disposed closer.?o the voice coil 33. Preferably, the
plates 36 are disposed S0 as to come into contact with the
voice coil 33. |

On the other hand, the heat capacity 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 “
ihcreased and the amount of heat dissipated from the plates
36 can be increased by increasing the surface area §f 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



voice coil 33. On the other hand, the heat. capacity of the plates 36 can
be i ncreased, the anobunt of heat generated by the voice coil 33 and
absorbed by the plates 36 can be increased and the anount of heat
di ssipated fromthe plates 36 can be increased by increasing the surface
area of the plates 36, and the effect d# cooling the voice coil 33 can be
enhanced. However, the weight of the plates 36 and the nonent of inertia
of the actuator increase when the surface area of the plates 36 is '
i ncreased. Therefore, an_ optinum val ue nust selectively be determ ned
through t EPOLtLRPathei Veledneoikr32i andothaheotf thet sahet bp pl ates 36 on 14
cooling the voice coil 33 and that of the same on increasing the nonent of
i nertia of LRAECITIRGt Hre Juomenpopfy| imentis shotke thetsatpe 80.the surface
of the plate 36. As shown in Fig. 6, the plate 36 is provided in its
surface wik%ytboves 36A. The formation of the grooves 36A in the surface
of the plate 36 increases the surface area of the plate 36 and reduces the
wei ght of the pl &g .36, shahisclthecdheps bife theTemirfolce BE thd @1 dtee
actuator 30. The grooves 36A may be extended in any direction. The
ar rangenent6 of Ashehgwoovias F3GA i6n dhlei phadensiet isi provided in its

surface with grooves 36A. The formation of the grooves 36A

_in the surface of the plate 36 increases the surface area

of the plate 36 and reduces the weight of the plate 36,

~which reduces the moment of inértia of the actuator 30.

The grooves 36A may be extended in any direction. The

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

effective in increasing_the amount.of heat absorbed from

the voice coil 33 and the amount of heat dissipated.

Figf'7 shows other possible surface shapes of the

plate 36. The plate may have a rectangular cross section

Or 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 tfansferred 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



effective in increasing the anount of heat absorbed from the voice coil 33
and the anount of heat dissipated. Fig. 7 shows ot her possible surface
shapes of the plate 36. The plate may have a .rectangul ar cross section or
a wavy cross section as shown in Fig. 7 for the sane effect. [0028] The
body of the actuator 30 is forned of al ufi num by extrusion nolding. The
plates 36 are forned integrally wth the body of the actuator 30. Wen the
plates 36 are forned 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 he§91#s35issipated fromthe body of the actuator 30, which
enhances the effect of cooling the voice 15 coil 33. The plates 36 nmay be .
bonded to the bodihefpdkes i usasorbeanded aro atdtebo®y Jherraghesi ve
bonding of the plates 36 to the body of the actuator 30 inproves

producti vi 8gtuatart Ae pithesn3ddheyive. camy inmiadi v BsndSeEtdOuhsuch as
a rectangul ar cross section or a wavy cross section. It is preferable to

use an adhplatesh3§iby théilgbdy hefit trenauetavbt y36 ofmpesdsg the plates 36
to the body of "
productivity when the plates 36 have a complicated cross
séction, such as a rectangular cross section or a wavy
cross section. | |
It is preferable t6 use an adhesive having a high
,heat”conductivity for bonding the plates 36 to the body of
the actuator 30.
[0029] ?
The embodiment of the present invention is capable
of suppressing the rise of the temperature of.the voice
coil and of pfeventing the excessive inérease of the
resistance of the voice coil 33. Therefore, é sufficient.
'current.can be supplied to the voice coil 33 and quick data
Iaccess can be achieved withogt increase in séek-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. '



the actuator 30. [00291 The enbodi nent of the present invention is capable
of suppressing the rise of the tenperature of the voice coil and of
preventing the excessive increase of the resistance of the voice coil 33.
Therefore, a sufficient. current can be supplied to the voice coil 33 and
qui ck data access can be achieved wthol& increase in seek-tinme. The
present invention is particularly effective in making a server that
processes a | arge anmount of data at a high -data processing speed achieve

quick data access. [0030] [Effect of the Invention] As apparent fromthe
for egoi ng dB¥deifpDessripidenr @fngheo Drawipgedent invention, increase in
seek tinme, 1is prevented, and data processing tinme can be reduced. 16

[Brief DescriPBigonlbf the Drawings] [Fig. 1] Fig. 1 is a perspective view
of a hard disk device to which a preferred enbodi nent of the present
~invention is appfied.l1[#% @ Prépectdvé svhepesBpechare disw @bv e act uat or

applied to a preferred enbodi nent of the present invention.
. 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 presenf invention.

[Fig. 3]

Fig. 3 shows a paft, including a voice coil, of the
actuator, in which Fig. 3(a) is a secfional view taken oé
line Y-Y' in_Figv 2, and Fig. 3(b} is a sectional view
taken on line Z-Z' in Fig. 2.

[Fig. 4]

Fig} 4 is 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
iops. |

[Fig. 6]

Fig. 6 is a view of assistance in explaining a

surface shape of a plate.

[Fig. 7]

Fig. 7 is a view of assistance in explaining other



[Fig. 3] Fig. 3 shows a part, including a voice coil, of the actuator, in
which Fig. 3(a) is 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 is a graph conparatively show ng currents that flowed through voice coils
when seek speed was 50 iops. [Fig. 5] AHW. 5 is a graph conparatively
showi ng currents that flowed through voice coils when seek speed was 150
fops. [Fig. 6] Fig. 6.is a view of assistance in explaining a surface
shape of a plate. [Fig. 7] Fig. 7 is a view of assistance in explaining
other 17 Surfaee shapes of plates. [Description of Reference Characters]

10 ... Spindle, 11 ... Disk enclosure, 12 ... Recording disk, 13 ... Base,
20 ... Hard descuiiption 39 Refewsnce cChaBdctersPi vot shaft, 32 ..
Magnetic head, 33 ... Voice coil, 33A, 33B, 33C and 33D ... Sides of the
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 coil, 34A and 34B ... Coil holding arms, 35 . Hub,
36 ... Plate, 36A ... Groove in a plate, 37 . Arm,

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



voice coil, 34A and 34B ... Coil holding arnms, 35 ... Hub, 36 ... Plate,
36A ... Goove in a plate, 37 ... Arm 38 ... Suspension arm 40U and 40L
) Stators 18 CLAIMS: 1. A disk drive, conprising; a rotating recording
disk for storing data; an actuator supported for turning on a pivot shaft
havi ng an axis, and provided with a head capable of either reading data
stored in the recording disk or witinggdata to the recording disk, or of
both reading data fromand witing data to the recording disk, and a coi
havingcﬁd g. and | ower axial surfaces disposed on one radial side of the
pi vot shaft opposite the other -radial side of the pivot shaft on which
the head is disposed; a plurality of plates nounted to the actuator and
di sposed near the coil so as to cover part of the coil, such that the
upper and | ower, axial surfaces of the coil are located axially between the
pluralilty of Apfisk d8ve. sAaPTifiERei n the plurality of plates are di sposed near
the pivot shaft and the coil has a radially inner portion, a radially
out er porti onrotating sicdeiing disit farstoeing daeacli al | y bet ween the radially outer
and inner portions, and the plurality of plates radially cover only the
radi al 'y inngs aBadok Qfppitel B6r &Rhihg on% pivhesHakSKavelly #La8E, £dqiBvidled WG £ N
the plurality of plates are heat-radiating plates, the coil has side edges
ext endji i i i t ralJ Ly, of pl .

bl {bafft AUbAeadihE A6kl Albed A thel BERI AL b3 whfinB 4855 HPNCoRhe

angul ar “that exten eyond the si'de edges In the”angu _

3 el U Sl B R RS Th o P P S L L0
and lower axial surfaces disposed on one radial side of the pivot shaft opposite the other radial
side of the pivot shaft on which the head is disposed;

a plurality of plates mounted to the actuator and disposed near the coil so as to cover
part of the coil, such tha}t the upper and lower axial surfaces of the coil are located axially
between the plurality of plaieé; and wherein

the plurality of plates are disposed near the pivot shaft and the coil has a radially inner
portion, a radially outer portion, and sides that extend radially between the radially outer and
inner portions, and the plurality of plates radially cover only the radially inner portion of the coil.
2. The disk drive of claim 1, wherein the plurality of plates are heat-radiating plates, the
coil has side edges extending in an angular direction, and the plurality of plates have an angular

width that extends beyond the side edges in the angular direction.

3. The disk drive of claim 1, wherein the plurality of plates are provided with grooves at

least in one of their respective surfaces.



19 4. The disk drive of claim1l1l, wherein the plurality of plates have
rectangul ar or wavy cross sections. 5. A disk drive, conprising: a
rotating recording disk for storing data; an actuator supported for turning
on a pivot shaft having an axis, and provided with a head capabl e of
either reading data stored in the recording disk or witing data to the
recording disk, or of both reading datld fromand witing data to the
recordi ng disk, and a coil having side edges extending in an angul ar

di rectidon di Spesiad diveeteldiadi, dhefitigiePlurhiity dFiptts Ve rbctMPOF ok ¥avh Bdss
other radial side of the pivot shaft on which the heads are di sposed, a

heat-rgg‘%g)tng.ng menber nounted to the actuator and di sposed near the pivot
shaft, the heat radiating nenber having an angular wi dth that extends
beyond the side edges of the coil in the angular direction; and wherein
the heat-radiating nenber is bonded adhesively to the pivot shaft, the coi
has a radially  inner portion, aradially outer portion, and sides that

ext endr adi aW dislpdfive AMPRENEadi al |y outer and inner portions, and the
heat -radi ati ng menber radially covers only the radially inner portion of
the coil. 6. aTéteting skoming/dislofor stomingidsta; wher ei n t he heat -radi ati ng nenber
is formed integrally with the pivot shaft, the heat-radiating nenber

conprises a phue@hiot ¥ugHortell db:eQurning @nta§ivetOdhafti avigl & his, dndGRbEEed with a
conpletely between the plurality of plates. 7. An actuator, conpri sing;

:ngeaﬂ(’j}l%lﬁ‘lggalﬁhgle U _e?th&hr%ﬁdiﬁg ﬁgéa%%rg@ﬁrﬁth%rrethﬁligQﬂskdﬁl \gn'tiﬁ)é dQJa tg ?lllehreE r%(ijxigng
g at a;
disk, or of both reading data from and writing data to the recording disk, and a coil having side
edges extending in an angular direction disposed on one radial side of the pivot shaft opposite
the other radial side of the pivot shaft on which the heads are disposed,

a heat-radiating membe.r mounted to the actuator and disposed near the pivot shaft, thg
heat radiating member having an -ang'ular width that extends beyond the side edges of the coil in
the angular direction; and wherein

the heat-radiating member is bonded adhesively to the pivot shaft, the coil has a radially
inner portion, a radially outer portion, and sides that extend radially between the radially outer

and inner portions, and the heat-radiating member radially covers only the radially inner portion

of the coil.
6. The disk drive of claim 5, wherein the heat-radiating member is formed integrally with
the pivot shaft, the heat-radiating member comprises a plurality of plates, and the coil is axially

located completely between the plurality of plates.

7. An actuator, comprising;



a support nenber supporting the head and being supported for turning on a
pi vot shaft having an axis; a coil supported on one radial part of the
support nenber opposite a radial part of the support nenber on which the
head is supported with respect to the pivot shaft, the coil having a
radially inner portion, a radially outer portion, sides extending between
the radially inner and outer portions,20and side walls extending in an
angul ar direction; and a pair of plates nmounted to the support nenber and

di sposed ”earai B@ﬁ% &12 1S9t éthet Peaﬁﬁl\ée&ata gp Iv@htﬁ%r(ﬁatz?f (peb(ftf? 'réadﬂ%.ﬁﬁﬂrﬁ;}gﬁhgt he

coil is axial corrp etely "between t al'r tes
act uat alat;pf claim 7, wherein the pair of plates are di sposed near the pivot

shaft and onl radl alm}}/ cover th(i_jﬁradél éé i nner I"[E:{J on of the coil. 9.
The act uat or GTPRPEMHMYETr JHRROLINS ?méls'e\l?@{teé EhIUERDE OB %iﬁ‘éﬁﬂh&ﬁ
W dt h qﬁﬁ&ﬁf@%&ﬂpds in the angul ar direction beyond the side walls of the

coil. n actlUator, conprising: a head capable of either reading data or
witing data,a ol sﬂppbﬂcmom end iravgal datteofethel support mgmberadpposie amama)lrpartrmther

o no S Rembe? o wikhfE e 5 bRred vt Tospett Bt Bimdve Bibrie pahbetinn
the ot hedianpehl poitfdd, afradiRy oﬂte‘t‘%ﬂiﬂhafsides Teﬁ%n&i?lglbemé’énn@leq'aﬁlﬁﬂy HuleY ah@ner

a radially outer sides ext endi ng i portion, portion
[ R\ LI B@dpeg®ndandrside walls d’mmdmgnntahengldeh ditdction;randr and outer portions,

neat - radi a1 AgreHBIe Houell B8R abpnER - Rimer i fRdsGeas mepvet ne

only part of the coil, such that the coil is axially located completely between the pair of plates.

8. The actuator of claim 7, wherein the pair of plates are disposed near the pivot shaft and

only radially cover the radially inner portion of the coil.

9. The actuator of claim 7, wherein the pair of plates each have an angular width that

extends in the angular direction beyond the side walls of the coil.

10. An actuator, comprising;: .
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
having an axis;
a coil mounted on a radial part of the support member on the other radial side of the

AN

pivot shaft, the coil having a radially inner portion, a radially outer portion, sides extending

(RALIBQJ02898.doc:mxl



pi vot shaft such that the coil is axially |ocated conpletely between the
pair of heat-radiating nenbers, only the radially inner portion of the

coil is radially covered by the heat-radiating nenbers, and each of the
heat -radi ati ng nmenbers has an angul ar width that extends in the angular
direction beyond the side walls of the coil. 11. The actuator of claim 10,

wherein the heat-radiating nenbers are2forned integrally wth the pivot
shaft. 12. The actuator of claim 10, wherein the heat-radiati ng nmenbers are

bonded padhefitNetidIf inh&tearR Hidlr R@SHs; and side walls extending in an angular direction;

and

a pair of heat-radiating members mounted to the support member and disposed near the
pivot shaft such that the coil is axially located completely between the pair of heat-radiating
members, only the radially inner portion of the coil is radially covered by the heat-radiating
members, and each of the heat-radiating members has an angular width that extends in the

angular direction beyond the side walls of the coil.

11. The actuator of claim 10, wherein the heat-radiating members are formed integrally

with the pivot shaft.

12. The actuator of claim 10, wherein the heat-rédiating members are bonded adhesively to

the pivot shaft.



