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LATCH Cross-Reference to Related Applications This application clains tiléjA
benefit wioddos®d States Provisional Application Nunber 6BCRERI0B0 il ed
Decenber 20, 2000. Field of the Invention This invention r elates
generally to the field of hard displgrive data storage devices, and nore
particularly, but not by way of limtation, to magnetic |atches for 10
hol di ng di sc drive actuators in their park position. Background of the

| nventfon D sc_dri vespof BASTHIORINGMAGNEMCEATCR * di sc drives, or
hard disc drives, are well known in the industry. Such disc drives
magnetically r ecord dlgltal 15 data on a plurality of circular, concentric
.data tracks on the surfaces of one or nore rigid discs. The discs are
typically nounted for rotation on the hub of a brushless DC spindle notor
In disc drives of theCcossrBefergaoetcaRelated Applivgtioaise not or rotates the
.discs at speeds of up to 15,000 RPM Data are recorded to and retrieved

fromthe d‘l“ﬁﬁsap?l cﬁﬁoﬁﬂeﬁ%s‘%ﬁe‘lf‘eh&ﬁ?@ﬂ Uiited sedtbgPeshisadl Applicatibead
assenbl i es eads, which are controllably noved fr omtrack to hack by

an_act uat or re head assenblies typically consist of
ar’ el éﬁ%‘?‘%‘#ﬂ@?@g?@g%#&ﬁgmﬁ@é%r é@ Un an air beari ng slider. This slider
WO 02/s0819 -2 PCT/US111/31 USU acts in a cooperativ I C
relationship with a thin layer of air dr agged al ongjm w wm IWMI i ng discs
to fly the head assembly in a closely spaced rel ationshi p,IL| Q.t he disc
surface. In order to maintai rla_ﬁ ﬂ?} g{, behng rel ati onship between tile
head assenblies and the di scri:l‘El ofthig Inventi ies are attached to and
supported hy.5 flexures attache . act o act.u r_assenbly
used to novBisinEenideyselatesgaresalky ﬁl‘*ﬁﬁi EE‘Q ‘igﬁ?r@d %5?

historically, wth nost disc dri ves of the current generation incorporating
an acteaices, aoid mbee pypiculaipmedhdtbyasanp of titwtatiornpite enagyidticdatches for. A
typical rotary voice coil actuator consists of a pivot shaft fixedly

gmZ(r:ﬂ??%h%t%&%&?%%ﬁgt%w%?ﬁ oglﬁ g nenber closely adjacent the

I'SCS aft is nounted such that its
central axis is normal to the plane of rot ation of the gmmﬂmwm um uator
beari ng housing is nounted to the pivot shaft by an arr
preci sion ball bearing assenblies, and supports a flat coil whieh IS

suspended i n the magneti c Bad&igoahdaf the Tavetioper manent magnets, which are
fixedly

&

Disc drives of the type known as “Winchester” disc drives, or hard disc
drives, are well known in the industry. Such disc drives magnetically record digital
15  data on a plurality of circular, concentric data tracks on the surfaces of one or more
rigid discs. The discs are typically mounted for rotation on the hub of a brushless
DC spindle motor. In disc drives of the current generation, the spindle motor rotates
the discs at speeds of up to 15,000 RPM.
Data are recorded to and retrieved from the discs by an array of vertically
20  aligned read/write head assembliés, or heads, which are controllably moved from
track to track by an actuator assembly. The read/write head assemblies typically

consist of an electromagnetic transducer carried on an air bearing slider. This slider



15 mounted to the disc drive housing base nenber. These magnets are
typically nounted to plates, also known as pole pieces or sinply poles,
whi ch aregmuseted i n positions vertically spaced from onePERHUSHAISOON t he
side of the actuator bearing housing opposite to the coil, the actuator
assenbly typically includes a pluraity of vertically aligned, radially
extendi ng 20 actuator head nounting arns, to which the head suspensions
menti oned above are nounted. These actuator arnms extend between the discs,
wher e 3 [L: i Rei i by & adj acent
t he d?éstg %i ﬁrﬁ5 gg elsa&lv%hmgdérglag%%%\e/@%ﬂﬁlfsshg% ‘1%%1?% "t%%%ﬁ Ylés%% %i?(ﬂllIl further

i ncl udes a voice coil notor fgyVCM whj ch operates in the fqllow ng .manner.
_\Wen elomgrlyi thessphmniagrdises toifly Higpheasass mpprlosely shagre e lppgljU@ is
formed surrounding the coil which interacts with the magnetic field of the

per mgeite dBEBREfAcd Anrdital o hien®eh Hal propee dyimg rdlatishsigp betiveer bee at t ached
.head suspensions 5 and head assenblies, in accordance with the well-known

R R e S T i e

arcuate path. Wien power to the disc drive is |lost or when the disc drive
i s5 nofleknrespétaghed g thsoantuaterhod for restraining the rotation of the
actuator armnms nust be 10 used so as to avoid danage to the disc surfaces or

to the heaq?lle a%tgﬂé’é@@nﬂﬁzh%@&%nmém Head eromackhe thakdsst o a parking
zone and to latch tile actuator in that position until power is restored to

the disc drive. This parking.zone.is typicglly |pgated at, an |nm di anmet er
of t h@STHmeed Fhany), rn}?ﬁl—‘%'ioagg]clﬁewbt&t@Ps%cﬁﬁ?ra’tlé(%s 8? &feh%lra?%tcgel}eﬁgtt“ﬁ{e | atter
case, the head may be noved off of and onto the disc by neans of a 15 ranp.

One C@nmm;gbfalmg an attohtorgfdhie type referkdds asafrotasy voiegyeast aguptay. ger neabl e
| atch nenber that is fixed relative to the base of the disc drive housing

and a ﬁﬁ@gg%atg{gﬁa@% E&gh&%aaﬁfaagg k€of é‘he%t@ﬁﬁfﬁfxeﬁ htthéhed! tAaHsd 0 the

yoke Ctuator. The secon atch nber is thus capable of traveling
{19 ot dhbchp YGRS SegURBeIEl YREtdhe AR BoReter ek Tt Memanent
magnet of the voice coil magnet assenbly so that it is capable of holding
the sqaodekiadt Bimoentedrsublt thagitetériraltaxisis ioomahhethe plandicfeotatind @215U819
the discs. An actuator bearing housing is mounted to the pivot shaft by an
arrangement of precision ball bearing assemblies, and supports a flat coil which is
suspended in the magnetic field of an array of permanent magnets, which are fixedly
15 mounted to the disc drive housing base member. These magnets are typically
mounted to plates, also known as pole pieces or simply poles, which are mounted in
positions vertically spaced from one another.
On the side of the actuator bearing housing opposite to the coil, the actuator
assembly typically includes a plurality of vertically aligned, radially extending
20  actuator head mounting arms, to which the head suspensions mentioned above are

mounted. These actuator arms extend between the discs, where they support the

head assemblies at their desired positions adjacent the disc surfaces. The drive



-4 PCTI USU 1/31050 drive is not in operation. The first latch nenber also
forms part of the VCM magnet assenbly in that it is fixed between the upper
and | owewpeisesivof the VCM The permanent magnet i s usual PGT/ESHVHEEIed t O
the | ower pole which is in turn nmounted to the base of the disc drive
housi ng. 5 The conventional nethod_gf assenbling the first |atch nenber

i nvol ves first nmounting the |ower plate to the base of the disc drive
housi ng. The | ower plate includes a hole into which an end portion of the
first -qﬁﬁﬁ 4 Sed BS r ' iholrAafhf&. base of
t he dﬁ?@hg¢¥be gggrﬁg%a?ﬁgkﬁgﬁQ@tggﬂgﬂggqﬁﬁggg%ng%§¥ﬁgkﬁ%'er pol e al so

i ncludes a hol e _which serves to_ | qcate the upper en .of the first latch
_menbeWhericertrelied P& eyrrent isjappliedtadhe coil.@ agpetic g‘Slng’r?gf"&%‘gﬁci ated with
this conventional magnetic latch structure. One problemis that an extra
part istrroe@dingthe dvilwhiclt ingeraictsswithahe mageetie fiel Tbf theaplelimaremdl part is
.Ccostly. Mreover, installation of this latch requires a nunber of assenbly
steps._ . T C ¥ t e very
o1 ooe agtsT N3k HEERL T Bl e il WERARE GRAUNSA 1B8a Biflerkind
manuf act uri ng and  assenbly net hods. All of these factors r.equire additional
tifre and headassemblipsin epeorglenge with theaeelbkaawrokeienyz relaonshipn A% r uct ur e
which is sinple in construction, inexpensive and easily manufactured and
assenmhedciatdebeating hoafkimng aviatish thalieeissee Rasidd gariorgllpiradialiakasbs
actuator. Summary of the Invention D sclosed is a magnetic |atch assenbly.

In a eferred.e i nent, . upper 112/50819 -5 PCT/ USOL/ 31050 and | ower
pol eseg?gaba@ Clﬁ?%&ﬁaggs%#%%%?m’(\%%sa orti ons which bend to extend
vertically toward each other. The two bent portions together for ma ver

tical nagnéVhen pawmar towhe discodrive iylpsicbrtwhen thesdisc drivegasotéal |y per meabl e
el enrent | ocated on an actuator. Each bent portion may have a | ocating

featur e?&%(gﬁ}%ﬁﬂ{ea&@{%cpfb?irﬁagt@ﬂinﬁhgg HREr RAIN BPIHe Rgato adins teudtdbeone
anot her. Addi'tional features and benefits will beconme apparent upon a

Dalcr 1 5F1aR 110 PREKTARMARL0 e AResiERue GBI oemit B 5 o teE ari ve
i ncorporating the nagnetic
method is to move the heads to a parking zone and to latch the actuator in that
position until power is restored to the disc drive. This parking zone is typically
located at an inner diameter of the disc or just outside the outer diameter of the disc.
In the latter case, the head may be moved off of and onto the disc by means of a
15  ramp.

One conventional latching system involves a first, magnetically permeable
latch member that is fixed relative to the base of the disc drive housing and a second,
magnetically permeable latch member that is attached to the yoke of the actuator.
The second latch member is thus capable of traveling in a substantially horizontal

20  arcuate path about the pivot shaft. The first latch member is generally vertical and

located near the permanent magnet of the voice coil magnet assembly so that it is

capable of holding the second latch member by magnetic attraction when the disc



| atch of the present invention. FIG 2 shows an expl oded view of a magnet
assenbly including a magnetic latch. FIG 3 shows bent portions of a fully
assenbl edvomegrogtoi c latch. | S FIG 4 shows a magnetic | ateOT/ERgaAYeW Wi th an
actuator latch elenent with the actuator in the park position. 20 Detail ed
Description of the Invention Turning now to the drawi ngs and specifically
to FIG 1, shown is an expl oded WO 02/s0819 -6 PCT/US01/ 31050 view of an
exanple of a disc drive 100 in which the present invention is particularly
usef Uy ﬂ*enéjc'iﬁgipg{*ét!cﬁx. 1P kip !I%ﬁﬁ?@mggfglsé 5&1 9 puhY sihne et xlﬁﬁg-net
conponents are rectly or 1ndirectly nounted and a top cover (not shown)
whi ch, together with the deck 110, forns di sc drive hoysjing. which

_encl 03568 Yllt‘ihaélﬁlﬁi@ﬁﬂé?eWQ%@h%ﬁPBe%&flwraﬁ’&@P gé"e{}%grfgnts from
external contami nants. The disc drive 100 includes a plurality of discs 200
Whi' Chpdrina (e Rl Rbheh & usiiBt édtthe@fedetosthie lelver poleowhicdhlis ifl berrineumtDO
.include on their surfaces"a plurality of circular, concentr is data tracks
210 on i,ch dat,a are .recqrded via an array of vertically aligned head
assenﬁﬂ*@&%ﬁ@ﬁhﬁﬁsﬁggﬁeg LB es 310 are supported by 10 fiexures 320,
which are attached to armﬁorti ons of actuator_ 300. The actuator 300 is
ndunt ed f ofhe ovrstensionabmathad wif weserebling thedorst el member inyelvesdirakt uat or
300 about the pivot shaft 330 is provided by a voice coil notor (VCM. The

VoM Cﬂﬂﬁirﬁﬁ'{? Ak 1&végklatéﬂ@tmb&d@ df$hé HRRATHRIhSsihpe Telowee pla380 Wi t hi n

the magneti ¢ field a permanent nmagnet assenbly 400 having a 15 | ower

magnet 410 and .an uppet .nagnet 42Q. T I net. 410 .i.s | nfed to a
| ower! Bm“gesrﬁn]%‘ll@ natébé'?’ﬁ#ﬁl'b‘ﬂ? F’é‘é Poxlgn Pgﬁfengrvég k&@%l’ﬁ?‘b%‘a 1{‘%%%%?‘ “hagnet
420 i s supported above the | ower magnet 410 by an upper pole gi ece 440. The

upper nfairging theactdfior & thedpsetof dhatse elriveteruspog, ehpivgper 8 15y verti cal
portions. The actuator 300 includes a magnetically perneable |atch el enent

350 ”H‘i%@élf‘e% tﬂ%@f?ﬂ%ég&g laﬁngﬁigﬁ}cﬁ%%%le IAER BN B9 16k H‘i@ﬁ%ge}ﬂ@ﬁﬁ etic

| at ch el enent ustrated enbodi nent, when ve operation

ceases the VCM drives the actuator, so that the heads are |ocated at inner

dl Qe pbthe Gt e memalgrand tRsegrse it ”E‘(B’tlaﬁgr king zones. In WD 02/50819
PCT/ USQL1/ 310sU
There are many problems associated with this conventional magnetic latch

structure. One problem is that an extra part is required, namely the first latch
member. This additional part is costly. Moreover, installation of this latch requires a
number of assembly steps. Tolerances between the latch and the poles must be must
15  be very close in order to accurately park the actuator, requiring precise
manufacturing and assembly methods. All of these factors require additional time
and expense.
What the prior art has been lacking is a latch structure which is simple in
construction, inexpensive and easily manufactured and assembled while still
20  providing precise positioning of a parked actuator.

Summaryv of the Invention

Disclosed is a magnetic latch assembly. In a preferred embodiment, upper




this position, the actuator |latch elenent 350 is held agai nst magnetic

| atch 450, 460 until the drive is operable again and the VCM rotates the
act uat or wamoydeervact uat or | atch el enent 350 is no | onger | PACDURIAGNSO th t he
magnetic | atch 450, 460. Electronic circuitry to contral all aspects of the
operation of the disc dr ive 100 54 s also provided. VCM control signals
and data signals which travel to and fromthe heads 310 are carried between
the electronic circuitry and the noving actuator 300 via a flexible printed

circy dﬁ)@\%r%cflﬁs(:%e é@@:pr@mem e[ﬁ%ihjud'i‘ﬁg Bl AU b td Sxteh@wn i n

explo&%d Vi e can clearly be“seen her e, |ower and upper

pol es 430, 440 are provjded and | ower and 10 upper .magnets 420, 410 are
_at t acHatically toveanglgash @ e%gm%ﬁﬁpgﬁ&’F P%f%&@ggﬁﬁﬁ f‘&’érgé‘df?é’é‘F e. Ina

preferred enbodi nent, both the upper and | ower poles 430, 440 are forned by
st anpiagnet®t Bgh enlserpoefigured tdatres @ ndgnetichHg tpermeekleerlainent  and
.produces virtually identical parts even after repeated operations. FIG 2

al so sho | owe t,0_h . | ' v Lich
s R T S AT e S S
correspondi ng downwardly bent portion 460 which term nates at a point 462.
The ppegiteringrtbie bent pptontgrebitivenie @angsher i ons 450, 460 will be expl ai ned
bel ow. The pol es 430, 440 may be assenbl ed in any nunber of ways. For
exanpl e, Fh@diiSH0veatupReindBlteffdWillbebane panvel dhon exteirdi ofghend
portions which may then be fastened to | ower pole 430. 20 However, other
nmeans _na e.used t ace these el enent o such as separate spacer elenents
whi chafé?)%}‘? g‘ffssaﬂa t@&?&%fﬂ%?%r&ﬁf}%ﬁ %nd | ower pol es 440, 430. The
actuator 300 is typically installed in the deck 110 prior to installing the
upper pole WO (12/s0819 -s PCT/US111/ 31050 440, although it is

contenpl ated that other assenbly nethods may al so be used. FIG 3 shows

bent portions 450, 460 g4&DbE® ef tlisPRaARlig£00 has been fully

assenbl ed. A gap 470 extend s""be‘t‘we‘r €n the ends ofgbent portions 450, 460.
ved lin 4 represen hs _of netic .flux whi.ch a magnetic

613" wnlEG: Exreraen saPiRdi Yerr oif he sirgabedfodtunB HE REiReRs " 2o,

460. When the drive 100 is powered down, the actuator noves toward its park
posi t latch ofthespresentiinveént@®n4, once the actuator |atch el ement 350 reaches
the magnetic field, it is nmagnetically attracted into contact with the

si des 490 ?iﬁ?f%\&%@%nﬂ& 1o @By itwPof 48thendt a¥3hdilyRAEIAHIASNE nRa@sic310 are

| ocated at their park position over the i xuler diameters 10 of their
respective discs 200. The gap 470 controls the size and the intensity of

t he nﬁad%tic field. If the gap is too small, the resulting magnetic field
may be too weak to pull the actuator in to the park position, especially if
the drive FiGs8bhews bent phowtnsef ofdlyt dsecmblechmagnietic &atch! ement 350 reaches
the latch sur face 490. If the gap is too lar ge, the resulting 15 nagnetic
field may t 4S] gﬁ%g% i g idige@GlgRt Or to
mh)%e when ?‘ﬁ(g,%%@%ﬁ?{f%gﬁ?ﬂéﬂ% 1 I egs;?g%nc%giﬂ?@?\%t@ﬁgy even be

i npossj ble to nove the actuator out of the park position upon drive
r est athe agigatqrdn tae parkypesibion.

20

Detailed Description of the Invention

Turning now to the drawings and specifically to FIG. 1, shown is an exploded




upper and | ower poles 440, 430 are preferably forned by stanping. One

probl em wi th stanpi ng, however, is that tolerances are nore difficult to
control wuwo23g1920 st anpi ng operations than during preci sSPGHURMIEHIN ng
operations. Mre specifically, while shapes that are stanped out of a bl ank
can be controlled fairly closely, p@[ti ons which are stanped and then bent
out of a blank are particularly difficult to WO 112/5U819 -9

PCT/ USOL/ 31USO control with precision. It should be evident that stanping
rai seg;dhgs Eh%afﬂiﬂ% gEQ?iis%' FevOi0BRPwARD Wel prebidntahbestidm arpapiculmly i f

measur es ar a not en to ensure that gap ‘sizes are uniformthroughout

production of stanped poles 430, 440. one, diment of th resent
i nvenupefl. The CB%C:E)HV%E%1%54%5&1333%@&@6‘@?15?@&%\?? GeTRAH Saé)m\/" - shaped
portion and a protrusion. The protrusion ternm nates at a point 480 while

t he " ireefiaRednairettlpmduited dad agopaiover ¢ shotwm)wihich, togetipiwithdbe
.extends when the magnet assenbly 400 is fully assenbl ed. As expl ai ned

a00ve 1 U9, A CONEHE I SRt PRtk b n@ihalodiobhans | such

as th e ang orner between the protrusioh and edge 490
are 10 easily controlled. However, the extent to which portions 450 and 460
ar & bent isglatesthyseeempengiia frAny exteraaleatpRdnants; s nor a difficult to
contr ol. As a result, it is possible that the ends of one or both bent

portions 45fe 430 dem¥% mtiﬁadd@@@Emmujaef dNca 20@ silticledreserotinted f@osi ti on.
It is also possible that one or both bent portions 450, 460 may tw st

LTl o8 TR B ERR ol AL Ryt bl o 0

| ocating edges 490 of upper and |ower bent portions 460, 450 is overconme by
this eifoattreoncentrit deta redmtdlfon whidhdatprarevecsirded ¥ia AROERYS2 and poi nt
462. When top pole 440 is installed over bottom pole 430, the upper bent

porti 813 QW es 31y, TREIHealAssimBEs 3M00aget ppbetdddyer nost
poi nt q;oéfrég%l}}ngltlgﬁ&zéggdlgt shoSISd be cl egs thatmif poi nt 462 and notch 452

are slightly msaligned prior,to assenbl hat .poi 62 W ! al ong
a 18| optexuset 320 rYVa}GHCﬂﬁS? e&acg{gagl QAR PPE t1%i;§r%ftsac?lmt§r g%alg}a%%‘]’"{ﬁr? Pb?f e

| ower nost point of the notch 452. Simlarly, if the V~' 0 02/ S11819 -10
PCT/ UShbhih&H 8 rpeetidri aboudfa piivbhehaft B30.not ch 452 or the point 462 are
initially distorted so as to be vertically mspositioned, pressure on the

UPPET DO AAaPAL LR OGS o0RBHL MepLeRah o0 plounakdty e cores
PP P e coit motor (7EM). The VR Somaists o 4 Xoil' MBS hRR S silfforted by the
actuator 300 within the magnetic field of a permanent magnet assembly 400 having a
15 lower magnet 410 and an upper magnet 420. The lower magnet 410 is mounted to a
lower pole piece 430 which is fixed to the deck 110, and the upper magnet 420 is
supported above the lower magnet 410 by an upper pole piece 440. The upper pole
piece 440 is supported above lower pole piece 430 by vertical portions. The actuator
300 includes a magnetically permeable latch element 350 mounted thereon, and the
20 magnet assembly 400 includes a magnetic latch element 450, 460. In the illustrated

embodiment, when drive operation ceases the VCM drives the actuator so that the

heads are located at inner diameters of their respective discs to parking zones. In



S and the size and aligrunent of gap 470 is assured, so the nmagnetic field
created by the magnetic |latch 450, 460 can be reliably cr Bated. It should
be cl earwchatsostee | at ch descri bed herein provi des nmany advGERUY&I0®ver
prior art devices. Stanping the latch el enents 450, 460 in the sane
operation along with the pole pieces. renoves the need for additional parts
as well as additional manufacturing and assenbly steps. 10 At the sane
time, the aligning features 452, 462 allow the gap 470 to be formed with a
gr eatth?fgésg BnOfheRdcBEA Bt RiicIE Blehildt 5016 HeIfdQ{%afiﬁﬁ rhadndie: 188 430, 46@r oduced.
u

It sho course be understood that variations nay be nmade to the

TnverntRBhherv e sgaun g oL a6l ot e B a8l ca on tne

| ower pole 450 and 15 the notch | ocated on the upper pole 460. Alter nately
char datdt eleamaht 380 is s lorpente tphiaredidnthednagmtticdatdhdb0, 46@nt i on t akes t he
.formof a disc drive (such as 100) including an actuator (such as 300)

adapted to gfahg; c@xltc%rirt‘gg 9 08he 81 ﬁfﬁﬁ%ﬁfﬁﬁoﬁ’?@?tdﬁ?atigﬁ Bf fid dfc @IQQIeaI:CO‘BO

i ncl udes a volce coi net asse ecting novenent of the
actuator 300. The nagnet 20 assenbly 400 includes a first pole piece (such
ass 43@)alsmpravided oN$ N sratigl sigaalsanddata signpls e ﬁiaé’eg%ﬂ g‘ﬂﬁll BPDP %“%md
vertically spaced fromthe first pole piece 430. The drive 100 further

i ncl uHesdeB10Rireltal06d betvwkidghehteddniat@euitry dtlpamovpgsativator 308e WO
02/50819 -11 PCT/USO1/31f1 SO latch includes a first latch el enment (such as

450) extepdi.ng fr.o nd _uni I dwith the first pole piece 430 and
a secOfd ﬁ’flg’ge By {ggﬁﬁlr%h%%?%@qgggéggtendi ng fromand unitarily fornmed
with the second pole piece 440, and a gap (such as 470) is defined

t her ebet weBhe woiastroilimegret asseabl u40bis showvt B exbladed vigy dndlgak Aosi ti on.
5 The first and second | atch el enents 450, 460 may be in contact with one

anot hegn ([ERAy e stbn 1REE NowerhRd (pfer PaYed 430] diPateprovidaband lodacandand a
poi nt (such gs 452) defined by an'intersection of the two sloped surfaces,

ol EREeh e s AT ot e athS PoR IR A fRob LSRRG sty ot

pol e piece 430 and the first |atch nmenber 10 450 nay be formed during a
si ngl edkesinpi hya ppefeatedombadineritubothetheompesanddowey pelessd3h 4@ atfer (such
as 350) may be nmounted to the actuator 300, the third | atch nmenber 350

2e LS/ SR SR pRatsespt B spbapenstEfinet vier
cont e 99 SRl Tentiol e 12 e A d SRR REThutlag o1 ve
lower pole 430 to have an upwardly bent portion 450 which terminates ina “V”-
15  shaped element 452. Upper pole 440 includes a corresponding downwardly bent
portion 460 which terminates at a point 462. The purpose and functioning of the
bent portions 450, 460 will be explained below. The poles 430, 440 may be assembled
in any number of ways. For example, FIG. 1 shows upper pole 440 to have
downwardly extending end portions which may then be fastened to lower pole 430.
20 However, other means may be used to space these elements, such as separate spacer

elements which connect to and extend between upper and lower poles 440, 430. The

actuator 300 is typically installed in the deck 110 prior to installing the upper pole



300) configured to nove into and out of a park position and a latch for
hol ding the actuator 300 in the park position. The latch includes a first
st ati onawp d2awgh el emrent (such as 450) and a second st at i REEP§VIYAI®N

el ement (such as 460) extending towar d and contacting the fir st latch

el ement 450 and defining a gap (sucfi as 470) between 20 the first and
second | atch el enents 450, 460, the gap 470 causing the actuator 300 to be
held in the park position. Optionally, drive 100 may further include a

Voi ce i . £A6d Batgeq novenent .
Such %Ww&g%@? %H?%%@%%éé& Wﬁ@?ﬁ%%?%%gﬁ%ﬁ%hﬁy %%0 could further
includes a first pole piece 430 to which the first Iat&@%r 450 is
“mount ed.  AEIG. 3 shewe beniipewipnsids8, 460 aften the cpagiel pssgm SR8 a not ch
formed therein, and the second latch el enent 460 may include a pointed

pr ot r palPAsseiiéd.ag 70/bitehd$ bétsvornt thierends df @agaipesticriseti@pdeh. As yet a
.fur ther option, the first latch nenber (450) may be formed from sheet

mat er j-al . e agtuat or 300 ' i Gal |l e

o eme iy ed UeS B0 R ool Sr T o FuB b FELHR I T ReREl R e REICBA ® e
the actuator 300 is within a predeterm ned proxi_m'tZ of hh ark position.
Friom wéch extegds @ghvatdlyérfapﬁglﬁ@dge% phthe: heat postiens 45 @6M: Ybhen ghe
particularly 10 suited to provide the benefits described above. Wile

par ti aviv%no@rfpgei@éa So@fn, Hhe abtixitheved wveariaenpaidssositibrd Asaheivn
nodi fications to the enbodi nents wluch fall within the envisioned scope of
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conprising: an actuator adapted to rotate into and out of a park position;
PCT/ Ug@igr:titaB) attracted éintoaiontagridh thessidaha90 @bmeémémrﬁgnagﬁméﬁ at
novenent, the assenbly 5 conprising: a first pole piece; and a second pol e

pi ece \patRldopht the 1RAds ¥P0 hiCRIchiedSRAREH parR Position! dves!the pherhliefrterand
10  of their respective discs 200.

The gap 470 controls the size and the intensity of the magnetic field. If the
gap is too small, the resulting magnetic field may be too weak to pull the actuator in
to the park position, especially if the drive is subject to shock before the actuator
latch element 350 reaches the latch surface 490. If the gap is too large, the resulting

15  magnetic field may be too strong, causing undue delay in allowing the actuator to
move when the drive is restarted. In extreme cases, it may even be impossible to
move the actuator out of the park position upon drive restart. As discussed above,
upper and lower poles 440, 430 are preferably formed by stamping. One problem
with stamping, however, is that tolerances are more difficult to control during

20 stamping operations than during precision machining operations. More specifically,
while shapes that are stamped out of a blank can be controlled fairly closely,

portions which are stamped and then bent out of a blank are particularly difficult to



a latch for holding the actuator in the park position, the latch
conprising: 10 a first latch elenent extending fr omand unitarily formnmed
wi t h t hewo #5081 pol e piece; and a second |atch el ement eREENEIAY5Y om and
unitarily formed with the second pole piece, the first and second | atch

el ements defining a gap therebetweeap, the gap causing the actuator to be
held in the 15 park position. 2. The disc drive of claiml1, in which the
first and second |l atch elenents are in contact with one another. 20 3. The
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fully assenbled in the disc drive. 5 4. The disc drive of claim1, in w uch
t he fiized aolgfqine tleromgtiouhpréduction af stampediprleadd), #40ned during a single
.Sstanping operation. 5. The disc drive of claiml, in which the latch
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| at ch menber bein I'n conta rst and second | atch nenbers
when the actuator is in the park position. 6. A disc drjve, conprising: an
act uatisy prsvidedwitua { Y ribaped PostigRANG A PEITUSIOR, Eﬁﬁé’éi}’fliuﬁirﬂn and 15 a | atch
for holding the actuator in the park position, the latch conprising: a
firsttghahheRaty pahedsewaitenhe “ Wiidhaped portion tadliidesa ynoka 432 itenent
extending toward and contacting the first latch el enent and defining a gap

bet ween..t.he firs d t [ t uat
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conprising: a voice coil magnet assenbly for effectjng acft uglt%L novenent ,
i n whiexplaitesl abawg, edgesoed gorery niuch prigtagpedidjrectly out of a blank , such

as the point 460 and the angled corner between the protrusion and edge 490 are

10  easily controlled. However, the extent to which portions 450 and 460 are bent
upwardly and downwardly, respectively, is more difficult to control. As a result, it
is possible that the ends of one or both bent portions 450, 460 may extend above or
below a desired vertical position. It is also possible that one or both bent portions
450, 460 may twist slightly during the stamping operation, resulting in a slight

15 lateral displacement of the ends of the bent portions 450, 460.

This difficulty in locating edges 490 of upper and lower bent portions 460, 450
is overcome by this embodiment of the invention, by the provision of notch 452 and
point 462. When top pole 440 is installed over bottom pole 430, the upper bent
portion 460 is pressed downwardly until point 462 engages the lowermost point of

20  notch 452. It should be clear that if point 462 and notch 452 are slightly misaligned
prior to assembly, that point 462 will slide along a sloped portion of notch 452 until

it comes into engagement with the lowermost point of the notch 452. Similarly, if the




magnet assenbly further conprises a first pole piece, the first latch
menber being nounted to the fir st pole piece. 8 The disc drive of claim
6, in wWwghondogofirst latch el enent has a notch forned 5 pE¢EUIB103Nd in
~~hich the second latch el enent conps ises a pointed pr otrusion which fits
Wi thin and engages the notch. 9. Thg_ disc drive of claimb, in which the
first latch menber is formed fromsheet mater ial. 10 10. The disc drive of
claim6, in which the actuator includes a magnetically perneabl e el ement
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Alternately characterized, a first contemplated embodiment of the invention
takes the form of a disc drive (such as 100) including an actuator (such as 300)
adapted to rotate into and out of a park position. The drive 100 also includes a voice
coil magnet assembly 400 for effecting movement of the actuator 300. The magnet
20  assembly 400 includes a first pole piece (such as 430) and a second pole piece (such
as 440) which is parallel to and vertically spaced from the first p-ole piece 430. The

drive 100 further includes a latch for holding the actuator in the park position. The



dEi K34$10%&' F+S#10% & () F)"10% & () -

#10% & () - SS#10% & ()-F'10% & ()-Y' 10% & ()-3* X KdE:/ 10t

10t, LO! 109 &/5051946! 10%& ()- 4 %40% & ()-3S2 10% & () - FO1BOA/RSE1)31050
S10% & ()-3 xY:/ 10tz 10% & () - 10%&() 3@10% & ()-

1 &10% & ()-10% & ()-LL10% & ()- 10§Q(ndE:/ 10t!10% & ()-4GLO% & ()-
1£10% & ()- "10% & ()- 3: $10%&() 10% & ()- hendE: /

10t, ) 10% & () - && 10%&() 4L$#10%&() 1110% & ()-3 10% & ()- SYA0% & () -

b 0 % & ()-
Fe 105}5541(1;1% Rty g%%@( RS e% v h-OLr{ﬁ i @I&aﬁhﬁéoﬂﬁég a0

0@ )G vt 10 oo 06 109 ) a8ighe ()2 zope (-

3109& () - 3f f 10%& () "109&' ()-3 109%& ()- OEdEbc 10t S2

10%& dnd dAAAW drinedt Wibhe spcondpbleQiscd 440, whd QP4 IR BE UOORIs() - E| bC
. 10t 10%&' () - LQ%/& }) 10 10 1099 101%%() 7 109& pfiz521110%& (?&gqsydEbc

10 3998 0 R AR el S o B g Nl

5  The first and second latch elements 450, 460 may be in contact with one another. The
first latch member 450 may include two sloped surfaces and a point (such as 452)
defined by an intersection of the two sloped surfaces, the second latch member 460
being configured so as to contact the point 452 when the magnet assembly 400 is
fully assembled in the drive 100. The first pole piece 430 and the first latch member

10 450 may be formed during a single stamping operation. As a further option, a third
latch member (such as 350) may be mounted to the actuator 300, the third latch
member 350 being in contact with the first and second latch members 450, 460 when
the actuator 300 is in the park position.

Alternately characterized, a second contemplated embodiment of the

15  invention takes the form of a disc drive (such as 100) including an actuator (such as
300) configured to move into and out of a park position and a latch for holding the
actuator 300 in the park position. The latch includes a first stationary latch element
(such as 450) and a second stationary latch element (such as 460) extending toward
and contacting the first latch element 450 and defining a gap (such as 470) between

20  the first and second latch elements 450, 460, the gap 470 causing the actuator 300 to
be held in the park position. Optionally, drive 100 may further include a voice coil

magnet assembly (such as 400) for effecting actuator movement. Such a magnet
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5 option, the first latch member (450) may be formed from sheet material. The
actuator 300 may also include a magnetically permeable element (such as 350) which
is magnetically attracted to the latch when the actuator 300 is within a
predetermined proximity of the park position.

From the foregoing, it is apparent that the present invention is particularly

10  suited to provide the benefits described above. While particular embodiments of the

invention have been described herein, modifications to the embodiments which fall

within the envisioned scope of the invention may suggest themselves to one of skill

in the art who reads this disclosure.
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a first pole piece; and
a second pole piece parallel to and vertically spaced from the first pole
piece; and
a latch for holding the actuator in the park position, the latch comprising:
10 a first latch element extending from and unitarily formed with the first
pole piece; and
a second latch element extending from and unitarily formed with the
second pole piece, the first and second latch elements defining a

gap therebetween, the gap causing the actuator to be held in the

15 park position.

2. The disc drive of claim 1, in which the first and second latch elements are in

contact with one another.

20

3. The disc drive of claim 1, in which the first latch member includes two sloped
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which the second latch member is configured so as to contact the point when the

magnet assembly is fully assembled in the disc drive.

5 4. The disc drive of claim 1, in which the first pole piece and the first latch member

are formed during a single stamping operation.

5. The disc drive of claim 1, in which the latch further comprises:
a third latch member mounted to the actuator, the third latch member being
10 in contact with the first and second latch members when the actuator is

in the park position.

6. A disc drive, comprising:
an actuator configured to move into and out of a park position; and
15 a latch for holding the actuator in the park position, the latch comprising:
a first stationary latch element; and
a second stationary latch element extending toward and contacting the
first latch element and defining a gap between the first and
second latch elements, the gap causing the actuator to be held in
20 ' the park position.
7. The disc drive of claim 6, further comprising:

a voice coil magnet assembly for effecting actuator movement, in which the
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8. The disc drive of claim 6, in which the first latch element has a notch formed
5 therein, and in which the second latch element comprises a pointed protrusion

which fits within and engages the notch.

9. The disc drive of claim 6, in which the first latch member is formed from sheet
material.

10
10. The disc drive of claim 6, in which the actuator includes a magnetically
permeable element which is magnetically attracted to the latch when the actuator is

within a predetermined proximity of the park position.

15



