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| nventi Olno disc drive. The other end of the flexure or load beam is securely fastened, usually

by staking, to a distal end of an actuator arm that is rotatably positioned adjacent the

disc or stack of discs in the disc drive. Suspension limiters are used in those disc
drives designed to park the read/write transducers or heads off of the discs on a shelf
or ramp when the drive is typically either in a power saving mode or deenergized.

15  The suspension limiter functions to help lift the head from the disc during head
unload to the ramp and to prevent excessive strain on the gimbal during unload and
prevent excessive strain if the drive is subjected to a shock load while the drive is
deenergized or in a power save mode and the heads are positioned off of the disc.
The end of the flexure carrying the head is suspended by a tab extending from the

20  free end of the flexure into a slot formed in the parking ramp.

The head is supported by a gimbal attached to the load beam that permits the
head to pitch, roll and yaw about the pivot point on the gimbal. The gimbal, in turn,
is suspended from the load beam. When a shock load is applied to the deenergized
drive, the head tends to move away from its supporting gimbal. A shock limiter is

25  typically an extension tab on the gimbal which, whén the drive is placed under a
predetermined external shock load, engages a portion of the flexure or load beam to
prevent excessive movement of the gimbal that would otherwise plastically deform
the gimbal. However, if the shock load is substantial, the limiter may be twisted out
of engagement with the load beam, and plastic deformation of the gimbal may result.

30  In addition, once the limiter is disengaged, the limiter may interfere with proper

“orientation of the gimbal when the shock load is removed.
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Brief Description of the Drawings

20 FIG. 1 is a plan view of a disc drive incorporating a preferred embodiment of
the suspension limiter in accordance with the present invention showing the primary
internal components.

FIG. 2 is an enlarged perspective view of the distal end of a load beam and
transducer head assembly showing a first preferred embodiment of the suspension

25  limiter in accordance with the present invention.

FIG. 3 is an enlarged perspective view of the distal end of the load beam and
head assembly showing a second preferred embodiment of the suspension limiter in
accordance with the present invention.

FIG. 4 is an enlarged perspective view of the distal end of another load beam

30  and head assembly showing a third suspension limiter in accordance with a third

preferred embodiment of the present invention.
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enbodi mrent of the suspension limter ) ) :
assembly 110, which rotates during a seek operation about a bearing shaft assembly

20 112 positioned adjacent the discs 108. The actuator assembly 110 includes a
plurality of actuator arms 114 which extend towards the discs 108, with one or more
flexures or load beams 116 extending from each of the actuator arms 114. Mounted
at the distal end of each of the flexures 116 is a head 118 that includes an air bearing
slider enabling the head 118 to fly in close proximity above the corresponding

25  surface of the associated disc 108.

During a seek operation, the track position of the heads 118 is controlled
through the use of a voice coil motor (VCM) 124, which typically includes a coil
126 attached to the actuator assembly 110, as well as one or more permanent
magnets 128 which establish a magnetic field in which the coil 126 is immersed.

30  The controlled application of current to the coil 126 causes mégnetic interaction
between the permanent magnets 128 and the coil 126 so that the coil 126 moves in

accordance with the well-known Lorentz relationship. As the coil 126 moves; the
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of movement about the mounting point so that the head 118 can pitch, roll, and yaw

20  about the attachment point in order to accurately follow the surface contours of the
disc during drive operation.

The load beam 116 is an elongated sheet metal body that has a cutout 160
adjacent the distal end of the load beam 116. The gimbal 150 is in turn an
clongated sheet metal stamping that has a bent tab 162 having an L shape extending

25  from arear end of the inher head support portion 158. This tab 162 has a catch hole
164 in its long leg 166. The load beam 116 has a hook shaped tab 168 that extends
upward from the cutout 160. This tab 168 projects through the catch hole 164 in the
long leg 166 of the bent tab 162 so that when and if the disc drive 100 is subjected to
a substantial external shock event, the gimbal 150 will flex downward until the long

30  leg 166 of the tab 162 hits the load beam 116. This limits the deflection of the
gimbal 150. If the shock load is strong enough, the applied forces may deflect the
tab 162 sufficiently to cause the tab 162 to try to slip off and disengage from the
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 limiter in this embodiment. When a shock load is applied to the disc drive in which

this embodiment is used, in a downward direction, as seen in FIG. 3, the head 210
initially moves upward, pulling the gimbal 208 upward such that the hook tip 214 of
the hook 204 extends into the catch hole 212 in the head mounting plate portion 208
25  and limiting the upward travel of the gimbal 206 with respect to the load beam 200
thereby preventing any plastic deformation of the gimbal 206 and the engagement of
the hook tip 214 in the catch hole 212 prevents the potential disengagement of the
hook 204 from the mounting plate portion 208.
FIG. 4 illustrates another preferred embodiment of a suspension limiter 301
30  in accordance with the present invention. This embodiment is very similar to the
 second embodiment discussed immediately above. A portion of the distal end of a

load beam 300 is shown again in perspective in FIG. 4 as viewed from the disc
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of the tab 162 fromthe | oad beam 116. This configuration essentiaIL)é
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hook 304 that is bent _u rd fromthe surface tl))l,ane of the | oad beam 300.
In this enboBieHERS a1y, r\évﬁl?fonnatlon of the gimbal 306. The interlocking engagement

20  of the hook tip 314 in the catch hole 312 prevents the potential disengagement of the
tab hook 304 from the mounting plate portion 308 of the gimbal 306 during the

event.

Another embodiment of a suspension limiter 401 in accordance with the
invention is shown in FIG. 5. In this figure, the distal end of a load beam 400 is
25  shown in a perspective top view toward a disc 108. The load beam 400 in this
embodiment does not have a cut out forming a hook. Instead, the distal end of the
load beam 400 widens into a reverse tapered end 402 that covers the side rails 404 of
an elongated gimbal 406, which in turn supports a transducer head 407.
A pair of fingers 408 is formed by downward bends at opposite corners of
30  the end 402. One finger 408 extends alongside each of the rails 404 of the gimbal
406. Each of the fingers 408 has a notch 410 cut into its upper edge. Each of the
side rails 404 of the gimbal 406 has an outwardly projecting and downwardly
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the hook 304 is not at a right angle to the surface plane of the | pad beam
300 as in hook 204. Instead, the tab hook 304 has a tab portion that APR 2004
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hplges a3bzt

and the tgbng}ao.k ti 4 make.up_ the interlocking suspension limter in
this enbodi mef{ng E10BEIRtiqNy therejisnajptsraction bepwsen fhe fgers 40k ande i n whi ch

this embodi Meginbal 406.0whidithd achoishesehlbh)id ke OR thetimp Afidte A3sbBo F1 & 4,
the head 310 again initially noves rel afively upward,” away fromthe | oad

beam 300, pulmteragion permgllibeivegobe fipasen4d8 sudthe gimbel 406e Howokertif s 314 of the
hook 304  extapds: shBikAodd € afilbEd HO e?tﬁgh%a@ 4?%&&@&0@#’@'[ Ly plate
t 0 e gl nba 1of2

portion 308 and limting e upward trave W th respect
to the | oad Hreanthgdad béaay400ye.prdovamardig Fi(h P, @sisg the side tails 404 ofahe of t he

gi mbal 308. ' ' J enentb 1. of the hook ti 14 in the
cat ch hoﬁg 3@&& @/ﬁ%ltfésa&p hgg‘ 5%’? gﬁ?‘%‘%ﬁ ‘{bg illglit(r)%%‘g’g‘ﬁ‘@'ﬁfdﬁl%?vef’}%&f hook 304
from t he nougimtabd(sl dhe hpaked tabsnd RAfBteddckingly epgdpo e BR6rs 408 infke t he event.
Anot her enbodi nent a suspensi limter, 401 ipn accordance wth the

i nvention i sn%t%ﬁlﬂ? PEgVEnt .taﬁ%“olﬁmgl g fistedgedom theifingers 4GB of a | oad
beam 400 is JarifghRvdsivésidclPRaEHRAE]I ve top view toward a disc 108. The | oad

beam 400 in this enbodi ment does not have a cut out form ng a hook.
| nstead, the di stémnothssgmbediment of # snspenpien imiterPOhinmeaerdinee with theever se

tapered agd #gudoRad sh6o &1 FIG, BOTARL Bibdafthdn?is R4 jﬁ%ilﬂif‘%%ﬂls?&gr?ﬁ&iGgi mal

406, which in turn supports a transducer i'ngers 408
is formed byS depifar e bmiterconfiguogions Agan,dlor digalend 6f a 196d bdam 58Ad 402. One

finger 408 e s, al i ac the rails. 40 t-he gi |  406.
Each of the ﬁcﬁgscej]?“soaafggeg%e{%%g ht 8@%@%%60‘&&%'? ﬁfieoraé}? QJ‘LPJ 65 F‘%%"g% Each of
the side ragimbalshé, which mcumisoipoits 4 Gnsthasr lead SOT. Wapsit of fingers §08 isng and
downwar dl'y 6fo:rLrneZd BA)"PA%W%(\)N% b\%)dsoa:tL{)slp%gi?cScoﬁaceIsNo%?h%/etzxg 2}929 One finger 508

20  extends alongside each of the rails 504 of the gimbal 506. Each of the fingers 508

has a tab 510 that extends upward from its upper edge. Each of the side rails 504 of

the gimbal 506 has an outwardly projecting flat tab 512 that extends laterally
outward directly over the tab 510 in the adjacent finger 508. The flat tab 512 has an
aperture 514 therethrough that is sized to receive the tab 512.

25 The load beam 500 will be supported on a ramp (not shown) when parked
that engages a portion of the load beam behind the head 507. Again, during normal
drive operation, there is no interaction between the fingers 508 and the gimbal 506.
When the actuator assembly is parked on the ramp, there is also no interaction
normally between the fingers 508 énd the gimbal 506. However, if an external

30  shock load is applied to the drive, the head 507 may tend to move away from the
load beam 500, e.g., downward in FIG. 6, causing the side rails 504 of the gimbal
506 to follow. The side fingers 508 limit the downward movement of the -ginibal

7



hooked wi ng tab 412 that projects laterally outward directly over ghg APR 2004
notch 410 in the adjacent finger 408. In this enbodinent, the |oa eam
400 wi || bwosmppested on a ranp (not shown) when par kegcttisdnepgages a
portion of the | oad beam behind the head 407. 5 During normal drive
operation, t i Lt [ t he fipgers 408 apd the gi nbal
406. Wen thgﬁg??,lﬁa% rgélgkggrfﬁb%ﬁ%. ?%t%gsrs\égg& %evg?'nt%d ISCNEREPE s al so no

i nteracti on rngusiSDY witlet excessive beck ioadiagsby4RSvertivdl tabes19icitesihg he6. However ,

if an external  sho | pad is.applied to the drjve, the head 407 may tend
to move away aPF’F‘Bﬁ%é}iﬁé‘“ﬁ?B‘geab 9 ?mé‘?ﬂg".‘p oetept | Hhusthe 5. causi ng

the side railcags@rhest of thetabs1iinalapdifes’594 hreldnPile 1ab8 81546lE blihpoer s 408
limt the do%\/lvagg%novenent of the ~ginbal 406. The hooked tabs 410
I

i nt erl ocki*hg femithefingers 588 during gxqepsiverphockieadsyends-410 to prevent the
tabs 410 1rom bel g sierintd Sfbdaifent LA EnARPIfUTch]fy exCeSSi Ve shock
ter 1

| oad events. Another enbodi nent of a suspension [im i n accordance
with the 15 iascasdanpewith the pressnhinvention @ shewn IS, Brftuslemimdiménsoftbe y sini | ar

to that sho ' r | L.t er..canf.iguration. Again, the
di stal end \S?ntgﬁ? cgiartlgl sgsggﬁ%gﬁgIe\r/\n&@eoréh%?pﬁ?sgﬁpéﬁvrelét\lloéj 3 gm?‘g‘pt&tuéagaﬁ’m 502 that
covers the siinBIQ. diekeepbhdt thé suspensibiwlimiing Hookgdl rdbadd fobrdl in el giibdln t ur n
supports trapsquc head 507. ..A pair.of fingers.508 is orned by
downwar d Ben %?‘H%{Sﬁ%‘g{b%‘gi"f"ee%ﬁ%?‘%‘ eﬂﬁa °{H86‘Ll??6‘9‘5‘{9§ 1s %ﬁ‘@nmlﬂ e%'r%?% 20
ext ends al ongedddearn 80disafshéehMetabtidds ﬂﬁ%s@fpanfkh% t?iaobad_its?z@s@al chbmly of the

r

forgers 508 has. g tab 510 that extends upwa romits upper edge. Each
of the side Xiends 1814 pgikinggroove fid,a thenarkingramp 420, whentheidgved08jsect i ng f 1 at

tab 512 that deeﬁe%%aaé%%a{tm. 1.014;&%5%&53 gifbi1lo6 Qppbrid d\EanbdiRer>10 1N the

adj acent finger ‘The flat tab 51 as an aperture 514 therethrough
that is sizedead$H08dergaththe lned begm 699.2Thelsadriyeam| 698 Hasremminofamiced | | be

suppor t ed;son cﬁto%@%%&%éﬁ%ﬁe 5 bl 66’63‘&4%916 ah%r%&rxgﬁﬁggrgt?éf fle B%t ion of the

| oad beam behin arn, durrn | Ve operati on,
there i s no ibeanetharsbétwrenh Sthesgienbat 606 if a stpetrmsetdl B8dyathat Hahapait ofiside 506.  \Wen

the actuator _a ly is _parked on.the ranp, th I s al.so no interaction
normal |y bet @%ﬁ?gbﬁédyﬁe%@?g“‘%%geghﬁf swoaip%gp%gggqneiﬁm , i f an
external 30 pshiof 614 efihk losd saml 606.0Thehehd 608%E hivRhed tb thelimagtsiaddrthdy tend to
nove away fromthe |oad beam 500, e.g., dowward in FIG 6, causing the
side rails 50%PUPPIHROTYIMME Thekmad supppt pergign 6hies ap wewardlygents 508 1 mit
the downvgr d sERURTBRNmiRE hdoR G20 FdFRed at fts teaf erf”Rr1dOBht hook extends up

through the cutout 610 and over the web portion 614 and has a downwardly

projecting tip 622. The web portion 614 has an aperture 624 directly beneath the tip
622 sized to receive the tip 622 in a shock event as in the previously described
embodiments. The engagement of the tip 622 in the aperture 624 again

25  interlockingly prevents the hook 620 from disengaging the web 614 during
excessive shock events. The aperture may not necessarily be directly beneath the tip
622. The aperture may be positioned offset from a direct alignment such that during
such a shock event, the limiter hook 622 does not need to insert immediately directly
into the aperture 624, but may slide along the surface of the web portion 614 and

30  into the aperture 624 and catch during elastic deformation in the event. This offset
configuration between the limiter and the feature engaged during the shock event

may be incorporated as well into the other embodiments described above. The offset

8



WO 01/ 41135 PCT/ US00/ 25409 506 by engagi ng the tabs 512. The tabs FJZZAPReZUU‘I
prevented from di sengaging the fingers 508 under excessive shock | oadl ngs
by the verwoamakissabs 510 entering the apertures 514 angcifdoghdsgcki Ng the
tabs together duri ng the event. Thus the engagenents o:‘ thedt ?bs 51g in

t he aperture e romthe

fi ngelros 508 %I’I ng ex egﬁsalu{t/a{eﬁ?%%l %aséé‘ggéel\?gén terizéﬂ%tﬁ gner preferred
enbodi nent ofeatireweiparrpeure b24yiwhizh isiiBdirable duingthe ekmnOienlowd phockdse pr esent
invention is,; sn%v\ngwi ntl C; .. i s enbodi nent of the interlocking
suspension | ' ter 60T of FHE PP¥sent invention is sinilar to that shown

in FIG 3 except mtsmmnammsp&mnﬁwaﬁohmaybéﬂewmlﬁ%dsﬂeaéi’od1ﬁmfze?r”Ed in the
gi mbal 10 ra(gh rasEﬂEgr}Oﬁ | pad_beam A distal end | oad beam 600 is

shown in £l o Wéa?ﬂlw(fol)sfméa@%‘lﬂ*‘mﬁé@éﬁdﬁémprﬂﬂmbb’as a
parking tip ﬁl@?dls'ttdrivégsuéﬂﬁtl@b)\ﬁfé‘ijexﬁg'éinsd&&t}%%i GuiYs918, 238, dﬂibﬂ&vgfoove 604

In the parkin when the drive eenergfl zed ‘as shown in
FIG 1. An ef s $HPReviad by @@inhab(sueh as 156,t29§.r$96,utﬂér506hm'eﬁ96B08 beneat h

the | oad beafgst@,q,_qtom ‘a}@%ggﬁﬂﬁbmgmsas? b6 396 ﬁ@%ﬁﬁ ]6? cutouts 610

and 612 above the gi ni n portion We | oad beam
t her ebet weenTheTuspegsioblihit@ M ludes ahmimgtnmibtrc(kuchedwl bod, 308912, 5pzi r of si de

ls 61 ral can ed or 8 beneath the
web —por £ onoref Bthidhn B Bhing BAFD SRS Rrs THERHH. 008 %hb Wordihaer T ot ne
under si de of tht gimbah@ach 3 156)1206,1306, MD?,SO@%S“?QE?(E%%SH?@mggﬂs?QI% ion 618
h r 20 _s nsion limter hoo ormed at its rear
eﬁg a'rll'hrjgwgeﬁtzyﬁﬁoghe?'i@43%’%‘5°‘h’€‘l‘ﬂféltfd1’Pdttﬁ€n€mh6|Btml@th§ﬁ'§ﬁéf\/er t he web
portion 614 mﬂﬁhngaﬁmaeﬂwmrmympsm &Cézomdttne%é&%(sum& yggbagor tion 614
has an aperture 624 directly beneath the tip 22 sized to recefve the tip
622 in a shotid> t\Ieptl, gr624pi qﬁ]éCliﬂgé-)WtS@@It?PGe%ﬂ#Smgemnbwhmnti Tlhe
I e ingly
o ovant o™ he THAg mciBr i calhrd Afin@ R chotk Bv A MORBpELEA BB TV shock
events. The mpeincludeanmpyrture(suchems 66,2 2,13¢2,15¢4,ctir 624)tih ynexefiseivdd ticam tip 622

The aperture ti,.oned ffset fro i such t hat
duri ng such’ %ﬂ}{%al?%rwo ?/h ltmgfr}? 'myth@?’e%@‘qbé %232923%16@47%5% to insert
i mredi atel y phsitﬁﬂﬁdltgientbﬂh@aﬁchﬁte@ﬂiislmz 24514} ett629)R pidveste al ong the

surface of the web ortlon and 30 into the aperture 624 and catch
during el ast i?“%"@F'B ﬁ?‘ﬁﬁi?’(éme\'f@ﬁ@mbwghﬁ’? aeyrvedhogk spgedit i on

bet ween pdie tb Eudheds 482)hrdjBing 67 U nbtck RUALRE10UR 2R BlohfifeashigekaReNt may be
I ncor por at ed aghwell Pﬁ’té th% ot her e(r??)o |rreﬂjt.&s degcér]‘?ebed g‘ﬁ%ve The

of f set as 408) projecting from the load beam (such as 400) wherein the tab (such as 412)

engages the notch (such as 410) to prevent disengagement of the tab (such as 412)
from the finger (such as 408) during a shock event.
The interlocking feature may alternatively be on the load beam (such as 168,
25 or 624) and the limiting member (such as 162) may extend from a cantilevered head
support portion (such as 158) of the gimbal (such as 156) directly over the feature
(such as 168) on the load beam (such as 116). The feature may be an aperture (such
as 624) through the load beam (such as 600) sized and positioned to receive a
downwardly extending tip (such as 622) of a hook shaped limiting member (such as
30  620) during a shock event. The limiter feature may be on the gimbal (such as 202,
312, 412, and 514) and the limiting member may be an elongated member (such as
204, 304, 408, and 508) extending from the load beam (200, 300, 400, or 500). The
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8 1 2 APR 2004 WO 01/41135 PCTI USOQ 25409 arrangemt hel ps mai ntai n ) {\PR 2004
close gap between the limter 620 and the mating feature such as aperture
624, whi chW®01d@Esrabl e during the ranp unload process p@wikdgsqpner save
or power down. In summary, the present invention may be V|e8ed ?s a | oad
suspensi on | i finitRle menibetin , , g or a loa
beam and head sqp%ort qssgeynﬁgl}ﬁ?orlfsg%i(zuggésr%oég)}?gﬁgﬁeggg . ]tz erein a
transducer hepeftiprsefdhe gimbaligich 251208 og 308) aﬁd)ﬁiterloaﬁﬂgly)ﬁtftiﬁg fhro ancsiapemnpo Ei t ed Iby
a gi nbal (suc . 3006, 406, 506 fastened to a dista
end of a Ioadggggar%]z?ga%ﬁggg t%‘l‘gb p(fg?fi (8'1‘58'0",k 2@%@?’%%5‘}1”6“]6‘15@?‘.@“?%
suspension |im terTheriinﬁﬁnmaexﬂ)ekhiajrhiﬁmgT maegd&fgate&ﬂug‘éﬂ(s%&; aseqﬁgzgg; 030;160412,
512, 10 of 62 f ored. on. ope .of e, | oad beam (such as , , ,
200, 500 of 638%“(1&3 ﬁ%’h%egﬁﬁgﬂ’ﬁ?i"ﬁ%e&#°&§f§‘§899% ,adkeﬁe}(sa@@,s;gge{ or 60?)
and a feat ur e5(03 dlohg side thé Bimball@uch ad485 orbdb). Thd Batu? mHEY a RIMWARILPL hEr o
the | oad beam or the gi nbglrnMerei n the Ii@m'ti ng nmenber 162, 204, 304,
412, 512, or @B tah{guchias 41 daterplly qxtending fem flerggimbal fsuch 251406) aveda 510, or

624) interl OCW RRORSIG | qﬂ%gg{gg@ imting
rrem))er and feature eélluri ng t %h?%?ﬁ%gyg%ﬁx. r sggég‘{ru‘%‘g‘f?‘if‘w he feature
may i ncl ude abenggtlethe tabdsych e #l2rsAli@Batively the BibRing embermaytrtherihaveone of t he

j it [ . have, ' 214,
514, 510 oy it Bngdll Shel il oBPLFRURT IORE Yo By il ibens 4083, T5 514
or 624) to pranddirgimbalgenagidspwould uw'ﬁragotneﬁbwaretyenivgd thb ¢sugh adal {naﬁ
d d..20 oj ecting over a notc
(such as. 410) PRl RRERUELE eyl cichis 400 Sorimomrermulatrgtant om ¢ he
| oad beam ( sumitchasuch @O31 0MRmed iihthé%oﬂ:@bel&rﬁ‘gu&&'ﬁﬁ&r(‘s%n@ﬁ as 408PRAEA fBe notch

(such as 410) t revent di sengagement of the tab (such as 412) fromthe
finger (such aégg‘ﬁ'%ﬂh}(sﬂﬂ‘r"rsﬂbz)a shock event. The interlocking feature may
alternatively be on the | oad beam (such as 168, 25 or 624) and the
liniting menber (gHelimaer (heBhs SE1Y havd 1Rhiting mebe (A EnPrRYS fast Jread  suppor't
portion (such_ as 1‘? ) of the gl al (such as 156) directly over the.
feature (suciiongdte 8&“&)@“@% 98) sxtensking frqms the Wisted endi(eych aTh®) pEdeur e may be
an aper tur e (isifban 3R 200) DERHAROLAS DEAR o) sized and
posi ti oned to.recgfl@ca%%o%mwar ?/ deggltdgﬂ%gﬁﬁg%((%ﬁgﬁﬁg% 2) of a hook
shaped | i ni t ig#gbahbagapaircof lnterallysx@0di6g Gps @uchi as§12) esthoexiending nver oddie | i it er
feature may ' I S 312 and 514 nd the
liniting me n%g;&%%’/@%g&g B %“ﬁé A Shes e i (f‘%gﬁ 45121 fts 8 Wpertirs (suh

20 as 514) therethrough. The interlocking feature is a vertical tab (such as 510)

projecting upwérd from each of the fingers (such as 508) toward the aperture (such

as 514) in the tab (such as 512) immediately above. When the drive (such as 100) is

subjected to a shock load, the vertical tab (such as 510) interlockingly engages the

aperture (such as 514) in the gimbal tab (such as 512) immediately above to prevent
25  disengagement of the tabs.

Stated another way, the present invention may be viewed as an actuator
assembly (such as 110) for use in a disc drive (such as 100) to move a transducer
(such as 118, 210, 310, 407, 507, or 608) over a rotating disc (such as 108). The
assembly has an actuator arm (such as 114) carrying a load beam (such as 116)

30  supporting a gimbal (such as 156) at a distal end thereof. The gimbal suspends a
transducer (such as 118, 210, 310, 407, 507, or 608) and the assembly has a

suspension limiter (such as 152, 201, 301, 401, 501, or 601) for limiting movement
’ 10



204, 304, 408, and 508) extending fromthe | oad beam (200, 300, 400, or
500). The .9 1 2 APR 2004 WD 01/41135 PCT/ US00/ 25409 [initing menbdr ARRy2004
have a hoowoslanss (such as 204 or 304) for engaging a tpdpudesdseon of the
gi mbal (such as 208 or 308) and interlockingly fitting into an aperture

h 212 ] ' t) 208 qr. 30 during a
Shock ovent - Ofihe dffta st 356 306 %496 0B o 4 5035 ey tasmatb b (Such as
I408dolr3 508) gﬁnlmkdminggmgxdesdém;hm eflem.t medsaﬁ?ﬂ(im_ n%ai(suéﬁ)as Ihsz, ﬁﬁi)%of t he

eam . al.ong side the ginbal (such as or
582) . The §Z§pﬂr4§fr‘f§8' %359 1%‘8‘\'/9?‘?%\%11"8}%‘3 “I?H’lbﬁrééf“’i‘gblf§ GQ4('a 304 488,508,| ateral | y
ext endi ng f r of620) forfhedBirbne(oT tteloDed B) the ¥iibaPand 3 T8-S [FREY Al1¥e,N0t Ch (such

as 410) for i.n.the elongated finger (such as 408) eneath the tab
(such as élgﬁ?z’,&%é‘mailf'%l%%)%@ qthespf the loadrbeppe(sucheny 116:200,800,have 10

anot her el ongmj,gd%fo} mgr%gﬁa%uﬁggésﬁgg@%%gﬁ?gw653 g’?}he}éﬂ? gi nbal

(such as 406) and the ginba suc ave a er downwardl y
curved tab ( $hedimitieg mamber andithe featukejinterloakinglyrapgdgedorptetent diserigageniestuch as

406) over an . ﬂ%pl r ch {(such as 410) formed in the another
el ongat ed fi?\%@?i gtu h egrgg%ﬁ%g)fxabnggg%t%té%sgo&aeﬁf)‘fther tab (such as 412). 15
The |imter (suchThsfedGrmayaslue b apettinegsuoke K66, 2120812; 519 bf 6a%ina pai r of

el ongat ed fingers, (sugh as 508). extendi.ng fromthe distal end (such as
502) of ?lﬁe °ﬁeo%f3”‘b‘8%‘f}?e&§‘d’6 ﬁ‘"ﬁ%‘ %’éé‘}eqa?lﬂ%“a‘a Jay havs afip(segh 3 he gi nbal
(such as 506)68,2i4; 314500, 62D positidiiall ko dafer tRlafériiid $udds 2661208 34abs (such as
512) each extsgl]%&%aover one of the elongated fingers (such as 508). Each

tab (such as go.pgﬁvegbgﬁp.gﬁg@n@g gdetnexchack eyguty Thegimahah(syehss. The
i nt er| ocki NgniMBIOEY have & ciPEd HoOR Shap@ftah &H&fbﬁ%?%)zﬁg):ctin 094raGhlcad upvar d
h 8) toward t per

fromeach of the fingers (such as 5 ure (such as 514)
in the tab ($uehas#d 0512y clongatadifingerl (such bo408) pivfecting fvem theiload beamch as 100)

is subjecte vertical tab (such. as,b

i nterl ocﬁlgng&;‘/l&gar?ggﬁg%gﬁig%ﬁgaﬁgértpgfweta{tg@g%mgsdlsg& thfi%eéﬁga%g’i tab (such
as 512) i nmethedingéryusidgna/shotloevente \Adteinatively, diefeinge (ackesstl 68 or 623 mapbs. S;gtlt ed
anot her way, .t he esent jnventjon vi ewed as. a ctuafor asse y
(such as 1105)(3?%?:9[?5@8?%1(511 'aﬁéiﬁ?riwal‘@@w“ﬂgn&wb?gf‘%%fé°fransducer
(such as 118620 ¢ftends HOm Adtilewded head supP&) pd@H (sitch’20188 br@I 8fdfake (SuUch as
108). The as,s%gpgs&hhafsgn actuator arm gsuch as 114?)e carrying a | oad beam

(such as 116§m as or 606) directly over the feature on the load beam. The feature
20  may be an aperture (such as 624) through the load beam (such as 600) sized and

positioned to receive a downwardly extending tip (such as 622) of a hook shaped

limiting member (such as 620). Alternatively, the feature may be on the gimbal
(such as 166, 212, 312, or 514) and the limiting member is an elongated member
(such as 168, 204, 304, or 510) extending from the load beam (such as 116, 200,

25 300, or 508). The limiting member may have a hook shape (such as 168) for
engaging a tab portion (such as 162) of the gimbal (such as 156) and interlockingly
fitting into an aperture (such as 166) in the tab portion during a shock event.

In another embodiment, the limiting member is an elongated finger (such as
408) extending from the distal end (such as 402) of the load beam (such as 400)

30 along side the gimbal (such as 406) and the feature is a downWardly curved tab (such

as 412) laterally extending from the gimbal over a complementary notch (such as

410) formed in the elongated finger beneath the tab. Further, the limiting member

11



30 supporting a ginbal (such as 156) at a distal end thereof. The Bi2miARR 2004

suspends a transducer (such.as 118, 210, 310, 407, 507, or 608) and the

assenbl y hw®oea4iisuspension limter (such as 152, 201, 3pdpwdtdss00l, or

601) for limting novenent 10 1 2 APR 2004 WD 01/41135 PCT/ USOQO 25409 of

t he gi nbal (%J}: : : 406 A 6) .t.a.prevent

def or mati on of tﬁg@n;ge?q Sﬁggﬁe&?’%%gd gr#%x(g@gftﬁdmﬁg%rﬁmg\%s%l Pmﬁ(ﬁ‘éc'hs uspensi on

limiter (suclssd62)dSthe loadbeam G0dh as400),aldn@ dppasite Gidkb pof the gimtehb@t06). | i i ti ng

menber (such as 1 204, 304 8 8, .. 0r 620) fo d.on ong of the

| oad beam or the glg%gﬁ%éa(ﬁﬁgﬁé ?0@:{’1@ é%(lga%eﬁy have #ggir °gge‘21“'§?' extgpding; 10 514,

or 624) on t habs@dubleas 512) tdok cxt@mihgloearoné 5466 claSgalel Ginge® Buch3308), 400, 500,

or 600) or_the |n8aé%%§ilﬁgl as 156, 204, 304, 408, §08, or 606) wherein

the Iimting °ﬁfé&ﬁ‘é u aying a1 gpertyrg (sush M AHerpthrongh de this pr event

di sengagenentembedimeRetn ik 96 vERA e ' ck event.
ol 6 53, S B (608 0 sl

The feature may include an aperture (such as 1 or 624)
in 10 one offthedinges sueheas $0®towardhelaperives Gurd ap Si)in thy tabsminediaely have a
tip (such as 3 o fd . aperture
(such as 166,ab%§fhe§eil’gyh§%1§z?§%egwgg% @5}86?@%‘%‘{‘83§§°é’ir§3%a§£ﬁ‘n§%?‘{‘%§ri ng a
shock event . tabt{enchiasB)) interlockingly engages tieOPprtvra(sutivases14) iatiregheibdi tabk shaped

tab (such ,as j.ectin ver. a _not.ck such as_. 4 in a | ongat ed
fi nger (gﬁch (83%'?%50@?9 '6‘%”5?‘*3&?’( %)@v? P@ﬁ?"teﬂ‘ed};ﬁe’éé?ée‘ﬁ“é’éﬂf the géiﬂiﬂ’ 3531500). The
tab engages the nbwdlhbé deqpriayihapresinsRngrigs FBvdll adiptéde attdih tHefeds t he fi nger
during a shock, event. Ntt?oérg]gtiv?l the feature (such as 168 or 624) may

be on the | oAt HEARREeS men 1&%%W§%WW'IWIQ?P@SWH (such as

162 or = 620) pRférRAYMbbJiRABAt Rad ek HdsEitRE & pligBshs SERRALidc10RRE [VaflBus( SUCh as 158
or 618) of the ginbal (such as 156 or 606) directly over the feature on

the | oad beafbangsfand godificationgmaybe medegrhichnse welt withis thetsceps ofthe) t hr ough t he

| oad beamk(s i i1 I i rdly

ext endi gt Bl anancah, 3of SapBla pall e ARG hdbicoRf ek e BRI T L1 Y
620) . Al 't er nhe envisigned thar hivedewrdesaribgd dbove n Théwdp 622rifdtle hofs0hmas 166, 212,
312, or 514).,and the

limting menper. is an_elangated ne such as 168,
204, 304, or WG %’rP&i‘"h"é’ ‘ﬂ?Pc?ﬁ?rI?‘fﬁéhaPi‘E’cF“BVéﬁﬁP?%%‘BH“&éﬁﬁé; Th0, 25 300,
or 508). Thefd;iurd mhtﬁginmﬁﬁ&?]glmagbﬂ\b@t}?dpﬁmk oﬁfrlrlgﬂlﬂokgmciﬂ;]hy%‘é alﬁﬁ% fotr]I
engaging a tab porfion u s 162) of the ginbal (such as 156) an
i nterl ocki ngPﬁ/“‘P“faf‘{l}'g%gaﬁﬁ@ngﬁr?b@h‘ﬁW@ flssdgtﬁeréganl"@@?e‘?qﬁe #3e tab portion
during a 26hoskmen6a8bther changes may be made which will readily suggest themselves to

those skilled in the art and which are encompassed in the spirit of the invention

disclosed and as defined in the appended claims.
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I n anot her enbodi nent, the limting nmenber is an el ongated finger (such as
408) extending fromthe distal end (such as 402) of the | oad beamf?uaﬁRafum
400) 30 along side the ginbal (such as 406) and the feature is a

downwardly curved tab (such as 412) laterally extending fromthe ginbal
over a conplenentary notch (such as 410) forned in the el ongated finger
beneath the tab. Further, the limting nmenber 11 1 2 APR 2004 WO 01/41135
PCTI USOOWbaYie elaimyd sonpri see a pair of elongated fingers (408) extending
fromthe distal end (such as 402) of the |oad beam (such as 400) al ong
opposite sides of the ginbal (406). The ginbal (such as 506) may

alternativegly Lo I I t ab such as.512) each
ext endi ng gveéﬁgééxgen%?ﬁ)? ﬁ%tegf°6ﬁ3%ﬁ'%%‘lyar?§)ei‘%§&]g@§gﬁ a&%“@%’éﬁ“,a@s%iw t ab
(such as 512)whewinngramsdupehdadiies(pportbd B a giddal FXsemed b PERHI1 eddloft i S
enbodi nment , tlhe eature is a vertical tab (such as 510) projecting upward
from each of °#, eal“?’ﬁ@%?“épf(’@l?e IUer SOMPIISIPGAr d t he aperture (such as 514)
in the tab i medi aA ¢inMtin@Re A C Q) is
subj ected to a shock Ioa%l‘, ?%g%gﬁs?%‘%wgghgﬁéggh%gé?%(%Imlﬁ%l[%l(ral%’cki ngly
engages the aqngagament {eatire on thesthdr of thetlnad bganber the gmbad; gnduch as 512)

i mredi atel y above revent. di.sengagenen f .the tabs (such _as 512). It

will be cl )e/ar thatﬁga}?g f%%‘&@éﬂ?‘“l’ﬁvgﬁgﬁgb% ﬁﬁ’g?‘\%?‘?g’é‘& reémttbe fgatuse o % he

endd0 and advmeteageiengpemenad tSinink n@esnﬁehﬁl&@féaﬁ?@aﬁm&a{é}%ﬁle%r?@“ e a
i's

presently preferred enbodi nent has been described for purposes o
di scl osure, various changes and nodifications my be nmade which are well

wi thin thepscg : t, o) Far exanpl e, nm ot her

i frerent  Rook Sepghsiom ke B £ 8D eriv BBl rof Aok SAAT 1 SHoRS bdon
descri bed abcgimbalfastenddito @2stalfent o€ a hwadHe SAOhEBNspehaNElimitestHitisig: POI Nt ed
shape rather than the curved tip as shown in FIG 7. The feature that is

i nterl ocki ngly enddgBifingynember formedon e of the lpasbheanper theginhaliandi dge  or
upwasdl y bent tab Aepiit ddihe bBRE ofthe 18 @ﬁ%}éiﬁfh?ffor%&%g fiig ROt ure
b & \Vihi CHEW rea |‘fy

624. 20 Nunerous other changes nmay be nma suggest
thensel ves to those sHimitiog membehduring a shodk ehent wisereinene ofithedissitng n t he
spirit of the invention i scl ga}egf and .asl efined in the appended cl ai ns.
12 1 2 APR 2004 What i S TP ABY e eatire cludesfnRpphre thatisearely shgages oad
beam and head support aswel protrtsidn Sh e Sthérst the limiting member and the

feature to prevent disengagement of the limiting member and the

20 feature during a shock event.

3. The suspension limiter according to claim 2 wherein the feature is on the gimbal

and the limiting member is on the load beam.

25
4. The suspension limiter according to claim 3 wherein the gimbal includes a head
mounting portion that extends above an opening defined in the load beam, and
wherein:
the feature includes the aperture formed in the head mounting portion of
30 the gimbal; and

the limiting member comprises a hook formed from a segment of the load

13



5 wherein a transducer head is supported by a ginbal fastened to a distal
end of a |oad beam the suspension linmiter conprising: A liniting deiftie2004
formed on one of the | oad beamor the ginbal and an engagenent feature on
the other of the |oad beamor the ginbal; and neans for interlockingly

engaging the limting er. and . the feature t 10 .prevent, di sengagenent
of the l'inmiting nmenber n%%%" f}éegl%}(gxffﬂg‘?lﬁéhrﬁu%lh@&l@%@} flefined in the Jepdnsi on

limter for a disc driVieeawh@idghéluding adpgduidhedBfVe kit Rﬂf}%fa%cﬁ%lfer
rm

gi nhal fastened to a distal end of a | cad beam the suspension
conprising: a limting $headiag theoaperuresiyringe shéckidvent. oad beam or t he
ginbal; and 15 a feature on the other of the | oad beam or the ginbal for
contacting the Ilimting nenber during a shock event, wherein one of the

limitSng &enblersuapshsiondinfieatatcording @ ¢laias 4 ¥heAde theWosk iftdidesecur el y
engages a vertical .ﬁprotrusi on on the other of the limting menber and the
feature to prevent? fistEggcgbeending fromone siderof the apening defined intthe adf eat ur e

during a shock event. 3eqdh ' it dj o claim?2
wherein the feature is on t’ﬁlee gi %gg?’b&a%ﬁh{{pﬁefglﬁt%%%ogéﬁ &5 Y on ¢ he
| oad beam 25 30 4. Theabouepelmse ofitheilodd amaandr di ng to cl ai m 3 wherein

the gi nbal includes _a head untin ortion that extends above an opening
defined in the Ioaadseﬁglé(ﬁ'?eggﬁg&w& 1??“‘1{ bo the plane of thedpagheam, he aperture

form®d in the head nounyhda&inREY hddRit : L . mLiong
menber conprises a hook forned f?%%@ggg%ﬁﬁ%na?hg?@ﬂfeﬂPg%égg%éWigR 2004
beam the hook extendi rihattthe beaktin is@ositienidyed ticiapeiurie in tHeabkame of heam and
including a tip positi %}8&9@8}’9 the aperture for securely engaging the
aperture during a shock event. '5 5. The suspension limter according to
claim4 wherein the hook includes: a first segnment extending from one side
defined in the load beam the first segnent bent at a

of the openi . L .
ri ght angl g {ﬁ‘ees}eﬁmawo dimiteg apqopding fclaimyd wherein e hpple coroprdises emarm and
15 extending from one end of the opening defined in the load beam, the arm bent at
an angle to a plane of the load beam so that the hook tip is positioned over the

aperture in the absence of a shock event.

7. The suspension limiter according to claim 2 wherein the feature is on the load

20 beam and the limiting member is on the gimbal.

8. The suspension limiter according to claim 7 wherein:
the feature includes the aperture formed on the load beam; and
the limiting member comprises a hook extending from a head mounting
25 portion of the gimbal upward through an opening defined in the
load beam, the hook including a tip positioned for securely

engaging the aperture during a shock event.

9. The suspension limiter according to claim 7 wherein:
30 the feature comprises a vertical tab extending from the load beam; and
the limiting member comprises a horizontal tab extending from the
14
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a second segnent extending parallel to the plane of the | oad beam 10
wherein the hook tip is defined at an end of the second segnent so that
the hook tip is positioned over the aperture in the absence of a t@0ARR 2004
event. 6. The suspension l[imter according to claim4 wherein the hook
conprises an arm 15 extending fromone end of the opening defined in the
| oad beam the arm bentgiabahthedrgizentabtab dpfising tiefapeherelfopgchefym so t hat
the hook tip is positioned over the aperture jn the absence of a shock
event. 7. The suspensi o‘?{'gﬁglﬁgﬁfrw %F@i‘{?&ngésb?%%@@-v\her ein the feature
is on the load 20 beamand the |limting nenber is on the ginbal. 25 8.
The suspension limter according to claim7 wherein: the feature includes
t he apert uf8 Fhsr swspensiontlimeitdr aeeprdiag to clamal9 wherdin thethorigontalndale exteadypr i Ses a

hook sext endi 3 nt i, N ortian of .the ginbal upward, through
an opsgni ng d%@gﬁuﬁ‘{aﬁﬁoﬁa a%ggw{l&gg]%orﬁ%é ﬁhﬁérfaﬁ@lﬁlgoagh i"prboliif‘@t‘?gti oned
for securely definga thg IéddebeameihieMosizohiall tAcoht&NAE K sBMEY of te 1048 Beam

suspension limter according to claim7 wherein: "30 the feature conprises
a verti cal ta‘g}"‘é‘ﬁ akgyent. and theevertisabitabeatendiag dhrougtethe iaperira gefimsdber
conprises a e} i 4 1 2 AP 04 ginbal, the
hori zont al tgg t%le(za | nz‘:%htgai ?‘Eégg%g%ﬁghé%&ms%gaﬁr%qw %elgﬁ&i \ 8‘“{ t{;grti cal
tab during a opeoing defirett in th®load bears dagieg s slestkleveatt er according to claim9
wher%i n the horizontal tab extends 5 vertically upward froma head

rmur%ti ng portion of the ginbal through an opening defined in the |oad

beam the horyt i b : . the load beam during a
shock event, ah;egdﬁ% gs%ggﬁ%g%%gﬁﬂgkﬁﬁﬁag&?ﬁ%ugh t he aperture defined
in the horizontal thefeatuse cldentwa elengeted fingersdxtémling 2lowg Gygiosige gddd ed
t hrough the opening defined iin the | oad beam durj a shock event. 10 11.
The suspension |initer Gdi&$HbALe @%?%ﬁam%d?%ﬁ{ewéu:&?n&%@m@mhe i ncl udes
two el ongated fingers eem@,aﬂigngm@}@magpﬁ,@%qr}@algﬂes of the ginbal, each
el on%at ed finger including a vertical tab

1 the limiting' member includes two horizontal tabs extending outward from

opposite sides of the gimbal, each horizontal tab contacting a

corresponding one of the elongated fingers during a shock event,

and each horizontal tab defining an aperture positioned over the

vertical tab of the corresponding elongated finger for securely
20 engaging the vertical tab to prevent disengagement of the

horizontal tab and the elongated finger during a shock event.

12. A disc drive having an actuator assembly for moving a transducer over a rotating
disc, the actuator assembly comprising:
25 an actuator arm carrying a load beam supporting a gimbal at a distal end
thereof, wherein the transducer is suspended from the gimbal; and
a suspension limiter for limiting movement of the gimbal relative to the
load beam during a shock event to prevent deformation of the
gimbal, wherein the suspension limiter comprises:
30 a limiting member formed on one of the load beam or the
gimbal; and
15



extendi ng upward toward the ginbal; and 15 the limting nmenber inil dr@ii
two horizontal tabs extending outward from opposite sides of the gfj 200‘!
each horizontal tab contacting a correspondi ng one of the el ongated
fingers during a shock event, and each horizontal tab defining an

aperture positioned over the . verti c% tab of the corresgondi ng el ongat ed

finger for securely 20 engadft [f4MIhen the,other of thedpad beapy enthegimehal fasgagerent
of the horizontal tab and the elwﬂ%iiﬁéjth@l%ﬁﬁgﬂﬂﬁ{b@igdﬁi@? cgvent. 25
enbly for noving a

30 12. A disc drive having an actuator ass ransducer
over a rotating disc, the actuateentasdbereisl gneaafitips limiting manbaahddieor ar m
carrying a | oad beam supporting & %i nbal gt a distal, end thereof, wherein

the transducer is suspended from't greglf‘ﬁ]ﬁ 7S, an urg thaf Speuiely 6RSageRt er f or

limit5ing novement of the ginmbal r\@n@daiyﬁtﬁlﬁlohhﬁtﬁeoﬁﬂeﬁffmHiﬁl{ﬂn%g a shock
event to prevent deformation of the ginbal, wherein the suspersion

limter conmprises: a |imiting nmerfBeipber@ndshe fepturste podvenhdiséngageream or t he
ginbal; and 15 1 2 APR 2004 5 a f . e, th t he, | oad beam or
|Gt ot oB Ine et 2, onc.

the ginbal for contacting the limting

wherein one of the |imting nenbehoclekehtie feature includes an aperture
that securely engages a vertical protrusion on the other of the limting
menber and the feature to prevent disengagenent of the limting nmenber

and fohe feasumie diy dig RcoralhRal cI%Yrﬁ'l@gvh;cIPerjffgge Y uﬁl_lfé%eﬁ[%?ﬁagﬁ%gi ng to

claim12 wherein the featureis on th mehber is
on the | oad Hiniting membenés efi the lahdibeemaccording to clai m 13 wherein the

gi mbal includes a head nounting portion that extends above an opening
defined in the | oad beam and

14. The disc drive according to claim 13 wherein the gimbal includes a head
mounting portion that extends above an opening defined in the load beam, and
15 wherein:
the feature includes the aperture formed in the head mounting portion of
the gimbal; and
the limiting member comprises a hook formed from a segment of the load
beam, the hook extending through the opening defined in the load
20 beam and including a tip positioned above the aperture for securely

engaging the aperture during a shock event.

15. The disc drive according to claim 14 wherein the hook includes:
a first segment extending from one side of the opening defined in the load
25 beam, the first segment bent at a right angle to extend vertically
above a plane of the load beam; and
a second segment extending parallel to the plane of the load beam,
wherein the hook tip is defined at an end of the second segment so
that the hook tip is positioned over the aperture in the absence of a

30 shock event.

16



15 wherein: the feature includes the aperture formed in the head molird iARR 2004
portion of the ginbal; and the limting nmenber conprises a hook forned
froma segnent of the load beam the hook extending through the opening
defined in the load 20 beamand including a tip positioned above the

t f i he rtur uring a shock event. 25 30
T The ai o8 FRFUECUtye FEORHN G ARersih Breiohlhbriaean ) udes: o
first segnentexﬁmﬁlﬁtgihblgohéemQMe%bQﬁn%Dﬁeﬂdéail‘Pﬁﬁ%dlgb tHEfm Hﬁe | oad

g

beam the first segment bent at a righ an&ghlee to extend’'vertically above
a plane of t & nglstolane of ke load beasn so thetyile hookesip daplisitpnpdivedritke to t he

pl ane of the %pgﬁgrqu%gabsﬁ‘teb‘éro?ia@hé&eevgn?@k tip is defined at an end of the

second segnent so that t hook t1p I'S" positioned over the aperture in
the &bsence of a shock event. 16 12 APR 2004 5 16. The disc drive

accordi ng | ai.m 14 wherejn the hogk conprises an arm extending from
one end of tl?‘h'@leo‘%ié“réhvgf ageprdmedo climpe whesin thefegturerie on the loathbeam andan angl e

to a pl ane Ofthéhﬁliﬂiﬁ?ﬂ ﬁﬁé’ﬁk%ﬂtﬁer%ﬁn he hook tip is positioned over the
aperture in the absencg of a shoc le’%}lént. 17. The disc drive according to

claim12 wherein the feature is on the |load beamand the |imting nenber

is on the gj | ... 18. The disc drive_acgcording to claim17 wherein: 10 the
feature i ng?[f@%%sdli%‘g“’a?&&?qfawé%?8@%@3%‘{3’6{% | oad beam and the liniting
mentier conpri ses ah@waku@ﬁ{cﬁm&ﬂﬂaﬁém%&%%n@&%ggg%gpﬂdt' on of the

gi mbal upward through an opening defined in the am the hook

including a tip pdb¢limifingomembersomprietsya haokgatsndingtfiam ahead moentihgr i ng a
shock event. 15 20 portion of the gimbal upward through an opening defined in the
load beam, the hook including a tip positioned for securely
engaging the aperture during a shock event.
15
19. The disc drive according to claim 17 wherein:
the feature comprises a vertical tab extending from the load beam; and
the limiting member comprises a horizontal tab extending from the
gimbal, the horizontal tab defining the aperture for securely engaging

20 the vertical tab during a shock event.

20. The disc drive according to claim 19 wherein the horizontal tab extends vertically
upward from a head mounting portion of the gimbal through an opening defined
in the load beam, the horizontal tab contacting a surface of the load beam during a
25 shock event, and the vertical tab extending through the aperture defined in the
horizontal tab to prevent the horizontal tab from being pulled through the opening

defined in the load beam during a shock event.

21. The disc drive according to claim 19 wherein:

30 the feature includes two elongated fingers extending along

17



19. The disc drive according to claim17 wherein: the feature con‘gr}s?ﬁ, a
vertical tab extending fromthe |oad beam and the liniting membdr AFR 2004
conprises a horizontal tab extending fromthe ginbal, the horizontal tab
defining the aperture for securely engaging the vertical tab during a

shock event. 20. The disc drive according to claim 19 wherein the

hori zontal tab extends fpglpﬂtecsﬁqslﬁw 1, pach-slongated fingstincludipefor t i on of
the ginbal through an opgidadeabdidnaRe upward % kPR he horizontal
tab contacting a surface of the Iogg‘ébgam during gggﬁg@h%&cdk event, and the

vertical tab exterfff HEniting weghet ineludesemolhosizomal talekxitendingeoutivardi frsmt al  t ab

to prevent the horizont ab . from.bei.ng pul l ed throu t he openi ng
defined in the | oad beaﬁpgél?elbsrl%é’saoﬁlﬁo%w%ak’/S?F{hﬁm?f?ntﬁﬁggﬁ?@@t@&ave
accoisding to claim 19 vdeeregpondingQn ot tHeadbnpadifEbdRsing WahsRAL €d

fingers extending along 17 12 APR 2004 5 opposite sides of the ginbal,
each el ongated finger iddicaeh heyizental abidefiningtag spersire pdsitionadmver thet owar d

the ginbal; and the |i ngal %E‘Bﬂef i rizont al tabhs extending
outward from oppositems?i}ﬁegtaof t ecogggé)%ﬁﬂ&%eegc a%glfing%ttogﬁe% Ycont act i ng
a correspondi ng one ofenghgingthengsaticatitabito peventdiisehgapementéfke event, and
each horizontal tab definin n_aperture positioned over the vertical tab
of the corresponding elflﬁ’r'?éﬁﬁ a??ﬁ@@?#%a@ééﬁgﬁ@nnéﬁg‘hmweﬁhe verti cal

tab to prevent disengagenent of the horizontal tab and the el ongated
finger during a shock event. 18
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