y@ 01415165 PCT/ US00/ 05197 ACTUATOR SHOCK SNUBBER Fi el d of the Invention 5
This\application relates generally to the field of disc drive storage

de@i €S,  WFosfes Particularly, to an apparatus and nmet hqdqibndidd | 9ati ng
shock and reduce damage to the_actuator_ assenbly and other conponents in
the disc drive. Background of AGHUARQRSHQCKSNUBBER|yves are data storage’
devices that store digital data in magnetic form on a rotating storage

medi um such as a disc. Modem disc drives conprise one or nore rigid discs
that are coated with a nmagneti zabl e medi um and nounted on the hub of a “
drive notor for rotation at a congiddbsfheHveniggd. ! nformation is stored on

the. discs in a plurality of concentric circular tracks typically by an
array of 15%transdutity applicafiondeletes genernllyde theclipld) pf diss driye storage dpviessi der i s

supported on aand hbrepaRticalallAGH 8fl abihratil ﬁﬁtxb@ﬁdarfoﬁfdﬂ%gh% Bhdck aHdiEédﬁEg an

actuator assenbly that noves the head relative to the discs. Eac
transducer, e. ¢Amags toe Actuatorassembly and othgrcompoppnts id thedisgydrives ysed to
transfer data between a desired track and an external environnent. During
a wite operation, the wite head wites the data onto the disc track, and
20 during a read operation, theBrUgEPURdHfthedarention e gata previously

written onighe di SCDist Gk atWhtd staBsd @vived (8t dtérk AigiBl 408 it Magnetlt Foimdr i ve

circuit board in the. external _environment. @73 sltder., with the heads are

mount ed vi a f | @@ Fatingstarsgs magdipmesuch,as.a dise,  Modern dise deixes onmprise pRe ¢%di al |y
outward from amoRCfigi@didcs Badite ichatéd @itk aimiphetizabie HRdiiny and AoudtbE oR gheuiat or

body pivots abpyt garin ssenbly nmounted.qn a | at e, at osition
cl osel y adj aceﬁ‘lli’ ?f‘} 8%‘%&?‘@%‘%%@ ?ﬂmtf"ﬁg“aﬁ Peed aﬁ‘ﬁ:ﬁ’e‘ﬁ%%'féﬁ‘”% dat a
and transfer the. dikosoigd phaality aif odohicemrid biecuddrt tsko rtypicaltyt by anparegngd i fi er
whi ch anpl ifie he_ sj.anal,s com ng . fromt heads. . Typi.cal |l he act uat or
assenbly i h%:l uﬁgng&tg:e&s& @"ég%iff&rﬁ"g}“‘{ go ﬂo{iﬁfri' oﬁa?%ném%gés ﬁ@fé@e‘f/\f?ﬁ respect
to recordi ng tflemkesatiached teardachiatos arrh shich is Jdrcofan tactagtor assernbly thaomovesot or
i ncl udes a coi t hg. ac t Y. op | t h t gat or.. arm and
I's i mrersed iJ‘rxle ;&“ '%r@é‘f?e‘?i‘ﬁé cﬁ’fcg'l %@f&éﬂ%@%ﬁ%& 438%15% s%s%gg%# P‘tsY’ﬂﬁj one or
more per manenbeadpig meddsto aransferatptechetvwesh |aydepiendteak land po kxtemialoenyironming.n
controll ed dirgct en ) ad t.hr col
el ectromagnet i ‘?@%?W"s oé%éﬂ%&mﬁhw%é?}vﬁgég%g?@ &ﬁ?h‘g? r%scﬁgaﬁlﬁe%dc field
of the mageet i duringracread operation tleareadiiiead oénisestthe dasay preiviously written on the disc ;

track and transfers the information to a disc drive circuit board in the external

environment,

The slider with the heads are mounted via flexures at the end of an actuator
arm that projects radially outward from an actuator body in the actuator assembly.

25  The actuator body pivots about a bearing assembly mounted on a base plate at a
position closely adjacent to the outer extreme of the discs. The head(s) read data and
transfer it through conductors on the actuator arm to a preamplifier which amplifies
the signals coming from the heads.

Typically, the actnator assembly includes a voice coil motor to position the

30 heads with respect to recording tracks on the disc surfaces. The actuator voice coil
motor includes a coil mounted to the actuator body opposite the actuator arm and is
immersed in the magnetic field of a magnetic circuit comprising one or more
permanent magnets and magnetically permeable pole pieces. When controlled direct
current (DC) is passed through the coil, an electromagnetic field is set up which

35  interacts with the magnetic field of the magnetic circuit to cause the coil to move in
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WO 01/ 19165 PCTI usoo/ 0s197 accordance with the well-known Lorentz

rel ati onship. As the coil noves, the actuator body and arm pivot about the
beari ng assenbly and the heads nove across the disc surfaces. Wen the

di sc drive Wéosl_:lmdsonary, the voice coil notor pivots the PCTAISTRNIP7 arm
flexure, and sl jggfiagiseyid ﬁ%%clﬁ%%%ﬁ&sﬁipeﬁlﬁge&ﬂ%o@es,

ranp attached to the base 'ate adj acent to e ou di anet er of e d| Ssc.

Alternatively, pqfgatenbodyan nivot 9 M@Menmmsmhlmgﬂztbhée@ﬁnmea@mmr
per.i neter of the &Bc%ﬁrfacwewﬁénetwaﬁc 8R¢ 144880y, WVARABI FRGA0Pido

insert. One end of the | beamis attached td an end of the act uator arm

opposi te of t he3HeAQTAy andrglider awayotrom theodise a0 narks the,glidenam mload

connected t 05t Ngunfy BlAhed 76 Ghd baskBlafti B¥jadeni S The obfer (dinibtdrSo iea@lied t O
and supports the slider. The physical connection between the ginbal_ insert

and the | oad beAHrmativelys @?tsilﬁ?r Wr beparked dn Ailonding zens e therouter Rerimetrref
which will all owelditg. heads to read and wite data to and fromthe disc.
Mechani cal shock events, cause y an jinpact .to,a conputer cause

per manent damage to Eherflexpredn amlqﬂébesn@eﬁampfsnsah&aeea%g@baémge to

the flexure anBaismeahdieth &l bR howeRidiafaloposic Sﬂthﬁ'ﬁcﬁﬁ@ﬂbodﬁhlnﬁ occur s
ile the disc js statio causes de i on .of . the actuator, arm an
attached fl&%ur® l?flﬂ?‘f’n‘f’?ﬁ/\’f’m’n‘ﬁﬁ"w&tg‘i 'ﬁ‘ tﬁl—f’ ALt Wssenbl y

tg Pet pe{ na][lentt]ynﬁhamgl&:dzo 16 el sh}bpafts rﬁﬁd?ldéﬁCMPmcﬂaﬁdﬁecht msengteaet}fe .
ability to functi e |l ny on.Agai ns | a op the
present inventi B q’ﬁ’a M\i‘éfig’ﬁgﬂ 13 8 5‘81 E’P?émgﬁlﬂg\?emg dﬁlﬂ’%g?‘g]ﬁrobl ens
by using a snubivhich will allow the hehlds toareddoand edtite datahofahd fibm\tlee disovenent of the
and = top cover. whi cHearER duiek BieoaGitd ksl A SRR RN oy con,
a?;:l aR SCE uas orpamgmr?ﬂa;nag&'tceahaactmmd:me Shmkrcbér;tsdlhncmedmhmttﬁﬂlearnh hed
attached to onege attache
o oxi mate to antgueredoufl id SRR 4 M50k vl ERVE MEUBRERT, %0

st ationary port isstatiofiary trusdsalafiection of the aotuabdr yrna ard dttashed flexurbivhich bronign 30 and
two or nore snu 0 gﬁp QHQQEE 1”2% ' t
snubber arns forﬁ]'rms“?é e‘Sr}S%F'I \j\ﬂl/e&eoﬁags%blﬁhe C U%T or’ ass ?Tﬁ%g%‘%ots

t owar ds an out eﬁemmmomﬁslr@bwtoafumml on of the actuator assenbly

Is.nserted,,jnto each of the slots. Wile the actuator assenbly is |ocated

within the slots, the snubber arns
Summary of the Invention

Against this backdrop the present invention has been developed to solve the
above and other problems by using a snubber in a disc drive to reduce deflective
movement of the actuator assembly.

25 A head disc assembly in a disc drive has a base plate and a top cover which
encloses a drive motor, a disc supported thereon, and an actuator assembly. The
actuator assembly has an actuator arm attached to one end of a flexure, and a slider
or read/write head attached proximate to an opposite end of the flexure. A snubber
is fastened to a stationary portion of the head disc assembly and has a snubber body

30 and two or more snubber arms connected to the snubber body. The adjacent snubber
arms form slots therebetween. As the actuator assembly pivots towards an outer
diameter of the dist, a portion of the actuator assembly is inserted into each of the
slots. While the actuator assembly is located within the slots, the snubber arms
reduce the deflective movement of the actuator assembly during a mechanical shock



reduce the defl ective novenent of the actuator assenbly during a nechanical
shock 2 WO 01/15165 PCT/ US00/ 05197 event. By reducing the deflective
nmovenentwolegsighrances of permanently danmaging the act %Wnbl y and
ot her disc drive_conponents are |ikew se reduced. These and various ot her
features as Y@t By sedyeing the-deflsctivg movement, the chancescofineamangntlysdamagingvent i on -

will be appaﬁeed&tuafoiMﬁblymbm&&écﬁbecéﬂ%lneﬁ&aﬂmmk!raqceé -descri ption
and a revi ew of e assocj ate (}ravvl ngs. .Brief Descr]ption of the Draw ngs

FIG | is a plan fpdbyariqugother feturesasiyeell as advantagesswhigh chapotenize the cover .
partial ly bppiseit avenGohwilh be pPaRRT AbMS a Sredind RFT th Nfol6wREadGERaM th one
preferred 0 enbodi nent . of g}tge I nyention wth the head disc assenbly. FIG
2 is top’pa ?%Pu%“ggéﬁ‘f‘?‘ﬁ’/ he pssfizied drRWInGS, bber shown in FIG 1. FIG 3
shows a top partial perspective view of another preferred enbodi ment of
the present invention. FIG_4 js a,top partial perspective view of yet

anot her preferred enbodi men?m‘] sﬂﬁ“ﬂ?ﬁﬂ%@@ﬂ"ﬂ%vent ion. Detailed

Descri ption Fl G BIGMoWwsa pladliviéw OF aVdiscléiehdahl discSASNMY wilOme @Bpdrr uct ed in
accordance w.t E pre g‘é& >J enbodi nent_ of  the present inventiagn. The

on )
snubber 200 Pﬁ@a‘tl%" DanEy dneorRorales aubker fiaceerdance ith one Resfeaed ¢
assenbl yio Pembediehtyof thelifveatiowith the Biead discfaaseidly.f rom a rigid material wth
danpi ng properti such _as. plastic, but non-. d ing. material |ike
al uni num or ot hefmt’sam rﬁgg@g{?-vlfwgfgl}ﬁpgg %ﬂlgﬁﬁddes a snubber
body 202 and oneFI. 3shoves & top iphstial perspectivt Fiew ofinothestfefay etibodith&dt e d
bet ween every Lwo gknz‘i,c Q)tn snubber arns 216, between a base plate 102 and
25 an adj acen&h NODBEr “ar M 216, and between a. net al top cover 104 and an
adj acent  snubbeFIGadiis & tdp. paftiab pakpective>déw af petatathérgeferred afilkiditBerdn act uat or
arm 114 _or when an actuator assenbly 110 is parked and/ or
when thelgdi ggmé&;%éé’i% ' not in operation. The nunber snubber arns 216
may depend upon the nunber of discs 108 or the nunber of actuator arns 114
and flexures 116 in the disc dr{Ryg.: .During a nmechani cal shock event,
the vibrating actuator assenbl yb%wrrgﬁacgﬁggﬁt act - with the snubber arns
216 whi ch reduceFliGhd shiews dis¢ duiveck00wWithr axgnubber 200 constredted invicoordance t he ri sk

of permnen%@mgﬁeﬁﬂe& %ﬁ‘btg%‘ﬁ‘%ﬂﬂf’%g? eﬂ'g%é‘% \é@feht%if %Qegnu&%%elgts of th-e

disc drive 1 are nount )
20 fastened to a stationary portion of a head disc assembly. Preferably, the snubber 200

is formed from a rigid material with damping properties, such as plastic, but a non—

damping material like aluminum or other metal may be used. The snubber 200

includes a snubber body 202 and one or more snubber arms 216. A slot 230 may be

formed between every two adjacent snubber arms 216, between a base plate 102 and

25  an adjacent snubber arm 216, and between a metal top cover 104 and an adjacent

snubber arm 216. The slots 230 are adapted to receive an actuator arm 114 or a

flexure 116 when an actuator assembly 110 is parked and/or when the disc drive 100

is not in operation. The number snubber arms 216 may depend upon the number of

discs 108 or the number of actuator arms 114 and flexures 116 in the disc drive 100.

30  During a mechanical shock event, the vibrating actuator assembly 110 makes contact

with the snubber arms 216 which reduce the deflection or vibration to thereby
minimize the risk of permanent damage to the disc drive 100.

Various other components of the disc drive 100 are mounted to the base plate

102. The top cover 104 cooperates with the base plate 102 to form an internal,

35 sealed environment for the disc drive components in a conventional manner. The
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102. The top cover 104 cooperates with the base plate 102 to forman
internal, 35 sealed environnent for the disc drive conponents in a

conventi onaIg,{drqlglg&r\%h The 3 WO 01/15165 PCT/ US00/ 05197 C%ﬁ&?@wﬁ@ ncl ude

a drive not ich rotates the discs 108 at a consta _ peed.
| nformation is campoueats induderaddrive abtdrl@6mhichabtatenthe disch108fat & lkensthint high 108

t hrough the us a r.asSe, 11 Lch rotates. about earing
shaftg assenbl ;efpgéflz %W%%d@@a@g# rﬁ@%ﬁﬁﬁ%?ﬁh‘é{ %&désaf gpp
assenbly 110 i rtbtoudgﬂlssasalo_famaetaaturasbmlglyllﬂs,wlﬁzh ﬁtﬁbwﬁoxit inzbudrt? sha{:]:eo:‘)r
nore actuator . S e discs .
nore fl exures %ﬁ%@%ﬁg@?&%@gﬂeﬁﬁﬁﬁt gﬁleg“ftgﬂ‘?fﬁﬁem%@m%%ﬁ%san end
of each of the 4n astnatoe bodyl b13 op EsBloek,t laging amt wa e an:nmt%rlaﬂrmisalg, wisiakl ZI i der
or ‘'read/ Wite " j ' r [En S € nd/ of. ite ads
118. The head sI | gertmﬁé% fgga s%%@@ﬁ’ggggH%ﬁﬂ?xgmgﬁx’eieﬁ(%“%%?e“gﬁoxi mty
(or at a "flyi ragtuater gtm 'T14.a Meuntadhat anoendexﬂ‘psaddbﬁ@xesﬂmm&salgfopﬁmﬁ th(:,j
associ ated di s | ' «l hej .Whi.ch the heads can
read from and%l\/\c/rtjn?{&éa%-'ba?};fI dksyn%g&g 4‘%%#@“&"&%6@ ding ong;0L 0TG- £ e
The radi al posireddoandivi wrike heads AE8. I'Ed)hadchlid&rsﬂheaﬂﬂeﬁ,ﬂh@h&dﬁzlwm flplin ﬁi
through thg u f_a.vQi | ke ODI QL 1o 124. The typically
i ncl uges a i(a?oi Isc?os%g)%ﬂ%g&a%ﬁae&% %g%ﬁ ﬁé’ ?Eg"énr%‘%ﬂg f‘i‘é"eé’g '&%I | as
one or nore perastocisted disadA®t Thel Bngheight ise heighitiat whieh tedwadsi can kéad|ftbmi N Whi ch
the coil 126 ismhm&?adomo;r&?c&ftﬁiktx{o% &gr\,éﬂ?h{sﬁ%% of current to the
ction between the per

coil 126 causes magnetic Intera ) . manent nmagnets 128 and
the coil 126 so t haflhe radiabposition§ thestider 120 andiitsdwadick18 @reniontrollddahmong  known

Lorentz rel ati ' : s OO e R@ﬁ? r senbly 110
pi vots about tﬁ\ﬂiebS gg’rfiaﬁgmg@%tﬁggdégﬁg)?!l?gn ég“ﬁ@%&f@%ﬁ%" aused
to nove acr¥ss 12fcttached do dhe estuatorcassémably 1103as E'aﬂhsamctdmeném?mnaxfnilﬁ
i ncl ud I ' ' . . . m as a
i st al end 130 aany 128 hnRlSstih Wiheno Bhl st S BPEol T2 18 R
shown) whi ch ig%atepa@lbd applicatien ef eumentoto tae reoil 126 cPeres giaghetic iRGractimert 142

13271 5 a1 5o at Comien e PefthenEltnakids 28 4ldine BAE12630 Rt ik coll BeHeTin o 120
and the actuateetordaoes with therwell knovanckoranty relafionshim tAsuithe ooil A26 giowsakhel nsler ;d
Famp 150 | ot Pokblhsdimblp (19 BiGls Hhiie 8 Hoplilp o it 2 R0 RS, 2 | 55
out er di amet er 188 ateigeused toamovg gerogy the sunfdces SPthodise k98! oad ranp partial |y
overlaps the Each of the flexures 116 includes a load beam 134 and a gimbal insert 142.
The load beam 134 has a distal end 136 positioned near the slider 120 and an
opposite end (not shown) which is attached to the actuator arm 114. The gimbal
25  insert 142 is connected to the distal end 136 of the load beam 134. The gimbal insert
142 is also attached to the load beam 134 at a point between the slider 120 and the
actuator arm 114. The slider 120 is mounted to the gimbal insert 142 in close
proximity to the distal end 136 of the load beam 134.
A load ramp 150 is attached to the base plate 102 at a point adjacent to the
30 outer diameter of the disc 108. One end 152 of the load ramp partially overlaps the
outer diameter 109 of the disc 108. When the disc 108 is stationary, the actuator
assembly 110 pivots such that the slider 120 moves towards the outer diameter 109
of the disc 108 until a ramp arm 139 located at the distal end 136 of the load beam
134 makes contact with the load ramp 150. The ramp arm 139 slides into the load

35  ramp 150 until it reaches a parked position as shown in FIGS. 1 and 2. The ramp
4




outer dianmeter 109 of the disc 108. Wen the disc 108 is stationary, the
actuator assenbly 110 pivots such that the slider 120 noves towards the

outer dianmeter 109 of the disc 108 until a ranp arm1 ] at the
di stal eWOW¥HHf the | oad beam 134 nmkes contact wtﬁ’%‘?‘hga%z% ranp 150.

The ranmp ar rmﬁ399 sdntldhns thﬂhﬂuattdneaskmaﬂy 20, stagyin {HeCparketlipositibn whileles a par ked

position asdﬁ ﬁf} e*lﬂ) Ct-‘[S nd 2. The ranp 4 WO 01/15165 PCT/ USOQ' 05197
arm 139, and ¥ Cad (k! é'Sseany 110, stay in the parked position

while the disc tl‘hesmbbﬁaol)sauaehedmmpbmtplamlﬂzrhhacsmubbnnpﬁ:@ﬁe i:nd att ached
to the base 2.adj a 0 pp ranp 150
fromend 15}&)3#&1%3‘?%&5&#3%‘ mﬁnlosger@%&vg@ glg]s%éb OerQEnal n egrally
with thesl o&chned@ejrﬂ@vﬂﬁdhluntﬂaﬂpé&OmMﬁkammuﬁdmﬂng toststyduci ng t he
nunber of se rat arts i p th | 200
does not neddf glé gﬁfp?rgtetﬁggrgmp{hgdgsc%igi% lg‘g\t,\ﬁé:%v f’?'ﬁ’gged to any
ot her stat |znnaogsmbtneeddo bvmhed:torbasctplats %92, batmay lmattaohml to ampoth&0. The
snubber body, has a r C and outer wall 206 io
opposite tosfaﬂgnﬂﬁléca&%ﬁo ﬁeng’gﬁd{%hdggﬂ)é'ﬁ&ﬁ%@%m ng the actuator body
113, and an out Ghe emibibé 1Ody basomi inger o¥alli20d facimgpdisccHIS, 28Boutdwalk26bber ar ns
216 are f.orned t { | acent to

t he inne{ er?gp%g@ ﬁgﬁﬁihﬁéﬁﬁt‘@ell%ﬁ%%@ugeac%%ﬁ%g riigfﬁt% is flat
pi ece of ri giutér endi220 oppositeef thy ianeyeand 208! yThecmnubber atrap216 aoviotmed t he -
snubber arms . - half circle, a
triangle, § omﬁr]ta%l on (v)v%lﬁiﬂ‘? eﬁ“ﬁgyﬁ&gﬁﬁg%ee@% 38'2 has an end 222,
two opposi te si dés ho8n dmFIGS.01 tam!lt2 caphrssubber tamg 216 ds meteee ofigigidner wal |
204, and op 47%!& 22 t he inner
wal | 204 of R-{?zﬁéeﬁ sr]fgﬂ%%g%g&éﬁ% thghﬁlﬁ‘g&g@%sﬂbﬁt he snub r arm?216 is
great er tharfommeddyway Shﬂtve,tweh\as dihalfsirclehe tianglgaons combination oftshapes. 20 poi nt
shere 1t 2t G EaRb d a2, oS REFBIA S f ool SNUDDCT

arns 216 are s |near a nment ane

per pendi cul he end 282 tuplﬂamemet well 204; gud msamu@m $24.nPrefsmplie &t snubber
arns 216 f orghcs betvearle et @méwme mbélwaﬁz@&d%@mt&%e to

recei ve one or nore actuator arns [or fl'exures 116 when the actuator

25 assenbl y snulber mm@mmorwalw&hbwmbofﬁﬁe?%w ypotlathe s f or ned
bet ween (pnepmmgg t&ﬁgﬁeggﬁm@ﬁgx&@ﬁd)ase plate 102 and is adapted to ’

receive the actuator arm 114 that reads fromand wites to _a surface of
di sc 108 adj acentAsthgstispen i F1G. %,| shubber arms 216 are stacked in linear alignment

with a plane which is perpendicular to the plane of the disc 108 and every two
adjacent snubber arms 216 form a slot 230 therebetween. The slots 230 are adapted
to receive one or more actuator arms 114 and/or flexures 116 when the actuator

25  assembly 110 is parked on the load ramp 150. Another slot 230 is formed between
one snubber arm 216 and the base plate 102 and is adapted to receive the actuator
arm 114 that reads from and writes to a surface of disc 108 adjacent to the base plate
102. Alternatively, the snubber 200 may have an additional snubber arm 216 which
fits flush against the base plate 102.

30 FIG. 2 shows snubber 200 installed in a disc drive with two discs 108.
Snubber 200 has three snubber arms 217, 219, and 221 that form slots 231 and 233.
Snubber arm 221 and the base plate 102 form a slot 235 (not shown). Slot 233 is
larger than slots 231 and 235 because it is adapted to receive two actuator arms 114.
However, snubber 200 is not limited to three snubber arms 216 and may have more

35  or less snubber arms 216 depending upon the number of actuator arms 114 in the
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102. Alternatively, the snubber 200 may have an additional snubber arm 216
which fits flush against the base plate 102. 30 FIG 2 shows snubber 200

installed i ' drive with two discs 108. Snubber 20

snubber ar rrsr%vgﬁgi,ﬁéw, and 221 that formslots 231 and 23%&@%%%? arm
221 and t he baselipgl drive 1002 Sodbnexamplepin 2 dsc drive withcfom) discS|168, $@Bbdr2001 ar ger
than slots 231 agg% L Lo | t | t ac tor. arns
114. However, snu %@e?ﬁ%&@g%{m %@%@Mﬁ‘%?é@ﬁ%ﬁ\é&hgﬁ%ﬁ rr#;oltl %Bnd may
have nore 35 or 4saybbes amblkérflush with Bedastplatet®2:g upon t he nunber of actuator
arnms 114 in the 5 R ' Y a0 f or
exanple, in a disc X\?ﬁgéﬁu}vﬁéﬁlﬁpgﬂﬁfscg(&%ﬁ&gl%fgé@%?f%%wjﬂgdﬁ%@g
either. five %r sbbesbedyi202. Theriength 6f the pbbientydpniefitwel Hydhe distametbetirene i s

a snubber arm 2 :’gs@ ' . bas £ | s, nount ed
to the base pl at]tgeg vflghésik:hrdte@vgﬁ%e&?%@ﬁn%d%n@gﬁﬁw S-‘Pﬁe

| engt h of the sriogitien whexd\the dwibbere2¥0liy ntolunted its thwnimase platevt2) thet siee afither end
208 and the inan I 0 i 00+t Fﬁ | . QW ctaors: the

| ocation where the sgtﬁeglqo%hitggﬁoﬁu%{g% Eo egsgé%@wpﬁagt%ﬁlﬁi?s Mh&%si ze
of the snubber sawbhed216, and the part of the actuator assenbly 110 that
needs to be nubbed ya Q) | r . ses
defl ection o%osvi bration oaf%! fe aCE %%@%&%g§§%§%§eﬂ?§fgﬂgfﬁg&8§%
assenbly 110 wi |the petratorcassembly 130, tthe adtuator agseinblbe 10 will miake tantach witbethe ar ms
216 whi ch, int%?h“' iy | eyt | %ﬁﬁﬂﬁﬂﬁ .t or
assenbly 110. Pre ergmbzkl)'/,dft etsgﬂﬁgfbg@csaﬁs%%% iaﬁse posli |8ntg§ oéclct:ig%/er at
| east a portion redvement efcthe sctyaton pssembly 4118n dPrafepably, ithe stowbberrrems 216 | azecur es
116 when the actyyghffedas 32{5? o/ lteas}q ﬂoﬁioﬂ%'f'ﬁtﬁdaﬁ-}a{bﬁtamflm at&?ﬁd?ln Er

arns 216 will Ii'rmt the ect1ve "novenen i e actuator “arns 14" and
the flexure¥ 11Exwes ilHywhemthe aawatonasserplly k1@ jcparkedByin| thisiwaynthetsnubber

defl ective nove foust act U : t hats t he
gi nbal insert 14@%\33? %%%%ep%%ﬁﬁﬁgﬂ%tpéé%ee%%wﬁ??oag tlr‘)‘l’;eam 134
are greatly reddflesares Nefrluring p merhanicalshpekiventn Bydistiting the deflestiveemeyemesf t he
actuat or assenbldftﬂslw&lasm foh e H&Wﬁe%ﬂﬁz{liiﬁ%ﬁ l%q?;ﬁrgej:&gethe

he | ile the actu

ranp arm 139 from pulli ng out e load ramp 150 ator
assenbly 110 i s hetmavertly separated frigm the logd begm 134 arehgregtlyaxduced Additinallyt her eby

P St oct| 0, Pl UGBl ol ) (6L B, |,
many of the dri \benefits: preventing the ramp arm 139 from pulling out the load ramp 150 while the
actuator assembly 110 is parked, reducing the strain on the flexures 116 and thereby
protecting a spring force on the flexure 116 which helps maintain the flying height
during disc drive 100 operation, and reducing the strain on many of the drive
25  components, such as, electrical traces along the actuator assembly 110.
FIG. 3 shows another preferred embodiment of the present invention having
a modified snubber 300 used in connection with a disc drive 101 having two discs
107 and 109 and an actuator assembly 111 with four actuator arms 115, 117, 119,
and 121 and four flexures 125, 127, 129, and 131.
30 Similar to first preferred embodiment of the present invention, snubber 300 is
formed from a rigid material preferably with damping properties, such a plastic or
rubber, but may also include non—damping materials such as metal. Snubber 300
includes a snubber body 302 and four snubber arms 317, 319, 321, and 323.
Likewise, the mumber of snubber arms 316 will depend upon the number of actuator

35 arms 114 in the disc drive 100, and may have any number of snubber arms 316. The
6



25 conponents, such as, electrical traces along the actuator assenbly 110.
FIG 3 shows another preferred enbodi nent of the present invention having
a nodi fi ed snubber 300 used in connection with a disc driv havi ng two
discs 1WPMAHH09 and an actuator assenbly 111 with fdfrt ¥or arns

115, 117, 11SpubbanbbdyBD21as ah dnrer fWal3ddecfaciig theldisc 105) and oitet Whll 3¢ Si m | ar

to first preferred odi me f the pr Jdnyentjo S er 300 is
formed from 81’?‘?55? @%ﬁgﬁﬁ%ﬁf%@eﬂ%‘gleﬁ% #ﬂﬁﬁﬁ”ﬁ@“ﬁ? B?)‘&Jﬁse?,daguch a
pl aslticsorbbbuﬂagggi,sllowplpo?p of kiednn 'e;cghmﬂes.g'm%sﬂghm-dagnmf % 81%1321 sandh a53 :
metal . Snu I nclu snu r. bo n ur snu L.arms 317,
319, 321, angiﬁﬁ.ﬂatiﬁ%sz‘ge?e%t%“eﬁﬁﬁﬁ‘égﬁ%ﬁué‘g’érﬂ‘é‘(ﬁ%%ﬁ&’depend
upon t he sunB32i, anfl 328 tavan formed integrally &itl theninhérewall 3@4 ahd sderide eati@ nay have
any nunber of_ spu r.ar 1 h 0 65 SQ0/,05197 snubber
body 302 o leplh 4 Afer SaiT02 Srypba? ﬂﬁ‘gt#\g“ﬁ‘%é’l;éﬁ%,&’%i{ogi‘ LS 306
opposite to BIeandBd24fornmslét 3384 Snubber arme321 andiths 323 foamisivg 38Hie act uat or body
113, and an oute . ' .0 e | npner e 30 e s ber arns
317, 319, 321, an °?§g'§§§‘?%°9¥|q§f%nge§%%a?ftetﬂ%ﬁcgﬁg%ab‘flgg%?%?‘eﬁgﬁ'l“a terial.
The snubber 8latr833is7adapied forineftibn of itk KRBitoxraems ti7had 119tandrthd flaxurdst h t he
I nner \/vallL)1 39?&8&?1@“ %P)q 3353 (ag%itgdeorlh%%g ?f | nper wal | %#)4. E’gubber
arnms 317 "and Fom sl ot g nub%er ar oé&egar,g%orﬁ?F PH% t 333.
Snubber ar m Egdure i3l.t SrmbB&3uthe 81, 31N 1328.3md 333 partiglB/caver the apthatdr drans '
I nsertion of # | £opU 5. Slot 333 is adapted
for insertio%i%ﬁlﬂﬁgy’:%?&%?é@%%ﬁ%ﬁ?%}ag’ﬁlg%l%’énglaﬁihe flexures 10 127 and
129. Slot 335 is Smitbpersi®0iadditiondly has sseondarytshubberdrma 837, 339,341 24nd34d t he
flexure 131. g%"tﬂ 1, ﬁ%ﬁ | raahNe
actuator ar mgéﬂl%q , %&Hﬁfﬁé&sgzggﬂ(ﬁﬁar@gg %3 - %‘éﬁ’%‘,"ﬂ%@,”&zg, and
131. Snuliber f@0OCH secatulatyistot 343 sndithesecenslarychavnbbesaruisi3d1 and I3 fogT an@lR®, 341,
and 343 for MY u . ar bber arns
337 and 339 g%gn% %@@&%?@?@gﬁ‘(’n@&gﬁ@ aﬁ%‘zﬁtggggggﬁ?ig@%g@gr arns -
341 and 343 thsrsaeanday klot 345cand apartionof the optey diametgoof disnl 09fis meertedtimte  di anet er
of the disc #fliclohabedSih 58Firdibllesd 1% AU MSLcRatod Bkeltib AIDGR! 1 0 OF
of di 109 | e ry ¢

t he outer dianeter e I S 1 nser Into the secon y slot 347

i rregar dl ess this was gheroubher 300 asiditionallyredures daflegtiveanesiesnentiof th discstif7s way,
the snublgr wlmmaﬁmm‘{aﬁsﬂ&@éveﬂﬁih%tsb&ﬁm§me} ggisysdggagdﬁscs 107

20 and 109 during_ a nechani cal shock event via thé secon er armns
337, 339, 3341, 2a¢¥3%43

As the actuator assembly 111 pivots towards the outer diameter of the discs

107 and 109, the actuator arms 115, 117, 119, and 121 and the flexures 125, 127,

129, and 131 will be inserted into the slots 331, 333, and 335 as described above. In

25  this way, the snubber arms 317, 319, 321, 323 will limit the deflection of actuator

arms 115, 117, 119, and 121 and the flexures 125, 127, 129, and 131 by providing a
batrier against deflective movement of the actuator assembly 111.

FIG. 4 shows another preferred embodiment of the present invention having

a modified snubber 400. Instead of having flat snubber arms, the snubber 400 has

30 one or more pins 416 attached to an inner wail 404 of a shubber body 402. The pins

416 can be made of metal or plastic or some other type of rigid material. Similar to

the other preferred embodiments, the number of pins 416 will depend upon the

number of discs 108 in the disc drive 100. Likewise snubber 400 is mounted onto

the base plate 102. The snubber pins 416 may be positioned at any point along

35 either the actuator arm 114 or the flexure 116. Alternatively, the snubber 400 could
7



As the actuator assenbly 111 pivots towards the outer dianeter of the discs
107 and 109, the actuator arns 115, 117, 119, and 121 and the fl exures 125,
127, 129, and 131 will be inserted into the slots 331, 333, and 335 as
descri bed ab‘B’g@.mqlﬂs 25 this way, the snubber arms 317, 319PCHSSPONSISR |\ ||

floxures 126, 1og Daa, i e e A e A a1 gL 1 ve
exur es : n roviding a barrier against deflective
novenent of the H?&%B?E%Qg?GﬁﬁIWI%FIG 4 shows anot her preferred
enbodi ment of the prdsenmafyy ohé ieRémplayi digbodindid GF fthe Preseit ivntid0@s ahnst ead
of having flat snubber ms,. Lhe snubber 400 ha 0,0n r e pi.ns 416
attached to an i??ﬁ%?g’ﬁéﬁaimﬁ(ﬁhﬁﬁo °€m%w0fm91%l¥ 2‘.‘°h'l"ﬁ§1§i°ﬁg?bl‘ﬁ A be
made of net als orhead dist inssembly 30 adiso died (sustpes 100 o 191)HufBg @rrhethanical BRI t O
the other preferg di ts, the. nu r of pins 41 i 1| depend upon
the nunber of df" s%&eﬁﬂg‘?ﬁaﬁsﬂ?@%%ﬁgi’wgﬁuﬁﬁ g@%ﬁﬁﬁ&é@&e‘@ri s
nmount ed onto t hgudhasse 104)awkich @Aclost$ ahes dtited @lotd?i (86ch4ds6 106)Yardeth Qghdatopned at
any point al ong Sgﬂ@i& er, th acyjﬁiio:n?arm 114 or tgle f 6xure 116.
Alternatively, tH Y & e Jpyometes {38 SYEPYts ey dispay e
pins 416 positi ot a8 D87 10BEond09)aivbich apiik lat 4 giveh ¥Bloatd b adisc SRilve Of
pins 416 po itioneg al ong the flexure 116. In summary, one exenplary

enbodi ment of° t hoé’ef? ®ent i nvention as an apparatus reduces defl ection of
an actuator assenbl y The acthatersaséhibly (sudh 43 110 ohi11) das thehergiotiafis (aeBasbl y in

i 56 assembl y. e 118 PR, el eI o 30 B etne Coeaibels, i2ch o
104) which encl d28sort13d),dnd the slidérar réadivaite hsadi(BiEh a8100) A@clrd ipdddigste to
s (Sush a 2i/omeg end bhobe o0 (ohon' s 175,038,127 4B, AIEE b 1 P ur ng
disc drive 150 oper afThersnubbee (sach wat200, 306;coro400), hosted afithinl GheOhealildisc has
the 11 exur e (ouchreab] pfne dtfees bouy i’ oz, 3, o i oy B i b ™
read/ wite head afmsi(shcleas 216,217:21952210 816) 30%,i 319, 321§ 323, 61416 pprmsdtécetoahsl Of
e 12440 (5 S ARt 62 i i R R 220
(such as 202, 3@16, 217, 22221 316,300, 319, 321; A23; ot 1) fornpa phardlisteislas(sddb, 217,
e o e e
(such as 216, 217, 219, 221, 316, 317, 319, 321, 323, or 416) are stacked in linear
alignment with the plane perpendicular to the plane of the disc (such as 107, 108, or
109). An additional slot (such as 235) may be formed between the base plate (such
as 102) and the snubber arm (such as 221) adjacent to the base plate (such as 102).
25 A portion of the actuator assembly (such as 110, 111, 114, 115, 117, 119,
121, 116, 125, 127, 129, or 131) is located within the slots (such as 230, 231, 233,
235, 330, 331, 333, 335, or 430) when the actuator assembly (such as 110 or 111) is
parked whereby deflection of the actuator assembly (such as 110 or 111) is reduced
during a mechanical shock event. The actuator assembly (such as 110 or 111) may
30  have a plurality of actuator arms (such as 114, 115, 117, 119, or 121) and a portion
of each actuator arm (such as 114, 1185, 117, 119, or 121) may be located within one
of the slots (such as 230, 231, 233, 235, 330, 331, 333, 335, or 430).
The snubber arms (such as 216, 217, 219, 221, 316, 317, 319, 321, 323, or
416) may be formed integrally with the snubber body (such as 202, 302, or 402) or

35  may be attached to the snubber body (such as 202, 302, or 402). The snubber arms
8




216, 217, 219, 221, 316, 317, 319, 321, 323, or 416) forma plurality of
slots (such 20 as 230, 231, 233, 235, 330, 331, 333, 335, or 430)

therebet%%{h {e snubber anus (such as 216, 217, 219pc , 317, 319,
321, 323, ét 6) are stacked in |inear allg:brrent with t ane
per pendi cul a(s“@cﬁstméa H7a219, 321346 739 324 323 01 fé@mmaﬂﬂt Pwﬁ@@f An

addi ti onal %a nkeldHal) (sieh 48216, my, 0, h@rirmd 1 3ee 82 NEn P8BS opladfife (Ssuch

as 102) and the snubber arm (Such as 22I) adj atent’ to the base ate (such
as 102). 25 (sushasél®h of the actuator assenbly (such as 110, 111, 114, 115,

117, 119, 121, MR, snﬁ%réﬂt%ﬁ,ashaag 30, o%&i;? maglaaﬁgﬁm mawlsébo {?ﬁy5| ots

(such as 230, 231 when e actuat or

assenbl y ‘{su%ﬁb%mﬂﬁsléﬁhaﬂﬁ 339, 3 ‘I“K'eﬁ )\f%@é‘b?mbéfsll@ﬂ@ﬁlsdﬁuchlﬂé act uat or

assenbl y (sugfy, 237,119, 201,131k) 31? Sﬁdlsifdszsd% '419 k event
The actuator assenbly’ (such_ a % 0 have pI ural |t

actuator ar n%‘“P?F&éﬂn%@“cPl% 331’13§9 31@?“‘11@ fQSF‘ tho secondary siot;{wblas of each

act uat or ar my(zayyp meﬁset&%mmoné&horé&me &Iubﬁ&%)mﬁf@ﬁcﬂ% mczweﬁw thin_one
of the slots i]:uch as 233, 235, 330, 333, or_430). The

snubber ar ns2 é%%@@i’s&h?ﬁ% o $36). 2@1’“"9’26’”2?19“‘“&‘9““92@ thadisc or 416)

may be fqgi Iedcndatmw,rmldf1wylbﬁs&&dmmec&aﬁxsro‘é(ﬁ&&% 34303 Or 402)
or 35 may be attached to the snubber baody gsuch as 302 or 402). The
snubber  ar nsthisgvptheisecondery souhber gy (faahyas 37% 8% 34, zqdes 43) gllowAhe 221,

316, 317, 31lgubkettsuckdss30 Fto MOnWreb&:eQicﬂE&ive RioRérRer? bof the didcs (swek €7 1 al
(such as 216, 217, 219, 2 316, 317, 319, 321, and 323) or a pin (such

as 416). Theassfff r°r(1§’32: azpRshanieshshogk evesh B) may additionally have
secondary 5 snumﬁitheareﬁanﬁmcdmb@amfeaiof&aanveaﬁan is7d) eheflfbd ) fof RIdEEIAg Wi t hi n

SO B8 TR, e o bl o 20 b sV Sl o 545
form the secianidisydiveqbuchsas 100 of 104 Aurity a dréchanicAleshoblctwaeR adifollyws. one or
325, or 416, Theamte (B b5 2 305 of AP0 f RS o ghe EREAHEEFE AN ns
107, 108, or mS)pro:dmataae rah &oliter rﬂimetéreofsaedma@ﬁt:h as|107, 1(Is,|©h 108). 3%he Or 347).
oL i S5 Rk SO BB B Bierd a0 0
of the diescsdiés(soch asd07,108, or10%). And ﬂ;ﬁﬂﬁomhfﬂhﬁWMﬂShﬁh]y(&ich&h o1k event .’
e oot on- ot Tt is3PRd R lech o Sk T 0, LT a0 o B0, S0
assenbl y 335, or 430) between the snubber arms (such as 216 217, 219, 221, 316, 317, 319,

321, or 416) wherein deflection of the actuator assembly (such as 110 or 111) is

reduced during a mechanical shock event. -

25 In the method, a portion of the actuator arm (such as 114, 115, 117, 119, or

121) may be inserted into each of the slots (such as 230, 231, 233, 235, 330, 331,

333, 335, or 430). Or a portion of a flexure (such as 116, 125, 127, 129, or 131) may

be inserted into each of the slots (such as 230, 231, 233, 235, 330, 331, 333, 335, or

430). Or a portion of the actuator assembly (such as 110 or 111) where the flexure

30 (such as 116, 125, 127, 129, or 131) attaches to the actuator arm (such as 114, 115,

117, 119, or 121) may be inserted into each of the slots (such as 230, 231, 233, 235,

330, 331, 333, 335, or 430). The snubber (such as 200, 300, or 400) may be affixed

to a load ramp (such as 150) within the disc drive (such as 100 or 101) or may be

formed integrally with the load ramp (such as 150) within the disc drive (such as 100



in a disc drive (such as 100 or 101) during a mechanical shock event is as
follows. The snubber (such as 200, 300, or 400) is provided to the disc
drive (such as 100 or 101) proxinate to an outer dianeteﬁgﬁﬁ'%Tgh?c (such
as 107, 108Wq,pA §E§) The actuator assenbly (such as 110 ¥ S

pi vot ed t ovar ds of 161) .0 Orahe ﬁhﬂﬁ&t(&fch% 2066300 0010408% riag b6 fastdhed & erOf

109). And a portlon of the a assenbly (such as 110 or 111) is
inserted into ede# "s"l?g'}eg‘?‘g‘il 0, 231, 233, 235, 330, 331, 333,

235, gr 9430%2bet weerlt bédﬁemmlehkbmm th? R e(nsﬁﬁzbntam 1ﬁibﬁll addpfed talaﬂmﬂtﬂn%ien&(m ]
17, 31 1 41 erein de t|o e _actuator se suc
as 110 or 111) advanae s maRHon ﬁg cﬁh Phﬁﬁﬁg ERant Fﬁm¥ﬁ

met hod, a posti pnfeﬁfedtém:oﬁﬁﬁemt havea bean( aeseﬁbealed-lﬁurpdsEE oflthfs dis¢surqr 121)
may be inserted_into each of th as..230, 2 235, 330,
331, 333, 335, TYper ) %Ss’ﬁayp a@%""&ﬁ“ﬁ ‘”ﬁjl S“F%"ﬁgﬁieﬁ’ééﬁ . 127,
129, or 131) rraslnu&aeinthm Far@xample, mmbh&badyandﬂfetsﬂul(bsmhs my%@fan%l

233, 235, 330, 331, ,333..33L, .0 430) . rtion of the
assembly (such é?pifﬁ?(‘}‘f’llﬂ%‘eﬁﬁ?éf;%wf P?’g%l"g £ ssemb 1{‘5’ re ‘5‘5 127,
129, or 131) at ﬂd]:ebﬁcmduhnghhﬁclamicalabmke&em maheamb&&maymmamawanyllg or

121) may be | nsert ed i, ch .of Q 30 2 3. 235,
330, 331, 3§§, : Eﬂ§8§%h gm%nu berdksﬂ&h %%he%%ﬁ? nay be

affixed to a Ia&aetnbla.rrpA(csmdlhglas all 5arh vm@dnﬁcm:mhse odimmes dmdvdte(mum as 100 or

the di sc ori ve PLmRRted gtk blinlilfandiity sl Jeilindhe dpdoct ;" [

snubber (such asla@60, 300, or 400) may be fastened to any other stationary
portion of the head disc assenbly. It will be Blear that the present
invention is well adapted to attain the ends and advantages nentioned as
well as those inherent therein. While presently 5 preferred enbodi nents
have been described for purposes of this disclosure, nunerous changes nay
be made which will readily suggest thenselves to those skilled in the art.
For exanpl e, the snubber body and the snubber arns may be of any shape
that will sufficiently cover any portion of the actuator assenbly to reduce
defl ection during a mechani cal shock event. Al so, the snubber may be

| ocated at any 10 position within the disc drive so as to make contact with
any portion of the actuator assenbly. Accordingly, all such nodifications,
changes and alternatives are enconpassed in the spirit of the invention

di scl osed and as defined in the appended cl ai ns.

10



10 LEEEErrrrrrrrrrrrjpi rrrrr PO/ US 19% WO 01115165 C L WHAT IS
CLAIMED |I'S: 1. An apparatus for I [ “ m gion of an actuator assenbly
within a head disc assenbly in lﬂ mmﬁl ﬁ Iﬁmmlng a RTRAGS shock
event, tWROMME/tor 5 assenbly . HavFfng:an actudtor armattached to one end
of a flexur eWHADISXICEAIMED ISat t ached proxi mat€"to an opposite end of the’
fl exure, the apparatus conprising: a snubber fastened to a stationary
portion of the head disc assenbly havirdgg a snubber body and two snubber
arns connect ed t ol.t he Amappastus foragdugingdeflection pbansactigtos asssmbhly WiginRa s| ot -
t her ebet ween; t 1 . Qﬁn’ﬁﬁ RiniS SESER| HrehtS tHeOfclaftd W t hin
t he sl ot Wneﬂea?@sc %E%@?gﬂr hggkgg{rrrg%y I S %al@ied wher eby de‘?I gctiqn of the
act uat or assessehblyi aving dmcasthatod iarnnajtaghedetorensi end| of h fexure, @ a shiderThe
appar at us of d(;%],&x, ! SitHalor 12 fRkcure/ Ve AfpatitisComBaGAED| ¥ 15
conprises a B%Arcﬁ oﬁﬁ{t%rghggéﬂ&ator arm 3. The appar at uglﬁ_of clajm?2
wherein the snubber hzassnbbes fastred foy® staBongspROTHeH thﬁl‘i'ﬁada%‘f g¥semtlys o ned
bet ween ad] afhhe EWBo@i &HR £ siulbBlr drid§ EGhnBEed 1 theMnubdr bbdy Whergihot s. 20
atus” o

4. The appar claim2 wherein the actuator assenbly has a plurality
of actuator shersoubheriarms ferm 3 slot thareheteenaddyat or armis | ocated within one

of the shots. 25 5. ThG ARG AS dtudidr asdenibly ik 1dard evithid the spowhewtheof t he

actuat or assenbly conprises a portio act uat or r?gﬁsn%dﬁ ortion of
e

| n_of th ar
the flexure. aguatorassamhly is-parked gthereby deflection of the etugiar 235¢mb
act uat or assgwamgmwmmvaﬁrtion of the flexure. 30 7. The apparatus
of claiml wherein a portion of the snubber armcovers a portion of a disc
within the disc drive. 8. The apparatus of claim1 wherein each of the
snubber arns is for medrhd appagiusdf daimi I Whérkie tiemoinarofitieechgtua®b asihinblySheet Has

Been Repl 1, 111111211,111111 |
©e °P l%ce?:ompn'sesapo onoft]ﬁeac]tuajtorarm.

3. The apparatus of claim 2 wherein the snubber has more than two
snubber arms and a slot is formed between adjacent snubber arms so that there are a
plurality of slots.

20
4, The apparatus of claim 2 wherein the actuator assembly has a

plurality of actuator arms and a portion of each actuator arm is located within one of
the slots.

25 5. The apparatus of claim 1 wherein the portion of the actuator assembly

comprises a portion of the actuator arm and a portion of the flexure.

6. The apparatus of claim 1 wherein the portion of the actuator assembly
comprises a portion of the flexure.

30
7. The apparatus of claim 1 wherein a portion of the snubber arm covers

a portion of a disc within the disc drive.
8. The apparatus of claim 1 wherein each of the snubber arms is formed
integrally with the snubber body.

35 This Sheet Has Been Replaced
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9. The apparatus of claiml| wherei'® g ubber arnms is attached
to the snti' ber body. 10. The apparatus of claim 1 wherein each of the
snubber arMWO0g5H5f|at 5 piece of rigid material. 11, TRETHSWPMSIIus of
claim 1 wherein each of jlicasatabiRess ALP 1! Whécil dch oFihe RGLIRPRARALYS Of -
claim3 further conprising,tw secondary snubber 10 arns formng a
secondary sl ot aitade {odhe,aspbes hofya portion of the disc is located wthin

t he secondary slot. 13. A nethod for reducing deflection of an actuator
assenbly within a head disc assenply in a djisc drive duyring a, nechani cal
shock event, the act®at oFhe apparatus ehelfim | wherein eaeh abthg smfbetarms ds e dlahed t o
one end of 3 flpgxeberigidpdeAanead slider attached proximte to an opposite
end of the flexure; the nethod conprising steps O . a) providing, a
snubber in the disc drive adjacent to an outer dianeter of a disc, the
snubber having a snypber arB€loficfiim 3 WHRRSH ea2h BBthe ARbERANRFAAPid. O t he
snubber body with a slot between every two adj acent snubber arns;

pivoting the actuator assenbly towards the outer dianeter of the disc; and
c) inserting a portimn Ofhedpparates UftlRin RS HEP bompriding t&8 GBcodllark REubbet Ot S

bet ween the snubber arns wherein de‘tpls%:tion of. the ,actg%%?&i assenmbly is 25
reduced duri®ng 2 EORINg 4 Sgcondany. ot therbetwasy and, 7, perfion, g 8 & opafed her ei n
the actuator asamiithysdeosdagy sidtural ity of actuator arns and step c)
conprises inserting a portion of an actuator arminto each of the slots.
30 15. The nethod of claim 13 wherein step c) conprises: inserting a
portion of a flexur#3.intA nisid fof rddbeing HeflestionTbli a Siventrir asiembBewithinepl aced
12 11111111111}1%:1]31 1c1%s]§ém )1r!in 'z\x/ldis!ckdrivle%ggamechanical shock event, the actuator

15 assembly having an actuator arm attached to one end of a flexure, and a head slider

attached proximate to an opposite end of the flexure; the method comprising steps
of:
a) providing a snubber in the disc drive adjacent to an outer
diameter of a disc, the snubber having a snubber body and two snubber arms
20 connected to the snubber body with a slot between every two adjacent snubber arms;
b) pivoting the actuator assembly towards the outer diameter of
the disc; and
c) inserting a portion of the actuator assembly into each of the
slots between the snubber arms wherein deflection of the actuator assembly is
25 reduced during a mechanical shock event.

14.  The method of claim 13 wherein the actuator assembly has a plurality
of actuator arms and step ¢) comprises inserting a portion of an actuator arm into
each of the slots.

30

15.  The method of claim 13 wherein step ¢) comprises:

inserting a portion of a flexure into each of the slots,

This Sheet Has Been Replaced
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WO 01/ 15165 PCTI US00/ 05197 16”‘“&“‘!“1“ ‘)MI | aim 13 wherein step c)
conprises inserting a portion o sassenbly where the flexure
attaches_to the actuator arminto each of the slots. Spdfusobrsiosc drive
conpri si P M45%&ad di sc assenbly having a base plate and a_top cover

enclosing a drivdénot Fhe method of ¢laign 13 Wheseinisiep chemuptises aperting aparien
assenbl y; theot"é{ie 8tha%s§ﬁ1§t Herd 6! AtGtufe httaHet' &) Bk athdthbr aind InfX4HcR ofavi ng

one end conne uator armand a read/wite head connected
proxi mat e to theslotso opposite end of the flexure; and a snubber having a
snubber body and two snubber arms connected to the snubber body wherein

t he snubber body is nmounted to the base plate and the snubber arns forma
sl ot therebet ween ¥or Heditd drivegomMPHERE:i on of a portion of the actuator

assenbly to reduce defl,geld §6c Skerhi) haﬁgéjab%ppﬁ@m/m @Bvérieficlasingg hani cal
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15 shock event.

18.. The disc drive according to claim 17 wherein an additional slot is
formed between the base plate and a snubber arm adjacent to the base plate.

20 19. The apparatus of claim 17 further including one or more additional
snubber arms forming one or more additional slots.

~20.  An apparatus for reducing damage to a disc drive caused by a
mechanical shock event, the apparatus comprising:

25 a disc drive assembly having a drive motor which supports a disc
thereon and an actuator assembly having an actuator arm, a flexure having one end
connected to a slider and an opposite end connected to the actuator arm; and

means for limiting deflection of the actuator assembly during a
mechanical shock event.
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