This is the replacenent sheet Date: 13/9/96 ACTUATOR ARM ASSEMBLY W TH
SELF-LOCKI NG ARM Background of the Invention Technical Fiel d ThiiSheet Hid 88dniReplaced
relates in general to inprovenents in the field of nagnetic di

systens. which are al so known as direct access storage devices ﬁwmﬂum _
are, coomonly referred tpo as ¢ﬁ5k drives. Mire particul ardy, thi's

rellates to a nethod and apparatus for attaching an indiw%dually and

i ndependent|ly insertabl e and renovabl e sel f-1ocking actuator armin an
-actuator armassenbly .in a disk drive system Description of the Background
Art One of the nost c&FYATOR ARM ASSEMATY WiTH SRURHIIGCKENG tARM pr esent

time is to utilize npgnetic disk drive systens. Disk drive systens store

i nformati on on tracks of rotatable nagnetic recording disks. The disk drive

i ndustry has been driven by ag tinuing qgbjective of producing magnetic

di sk drive systems of higher SCOT 208 8%'F§QI¢H¥%¥§kﬁPsize known as

"forn1factq@bhdﬁcgju?$§¥§:tineh t he i ndustry has been driven by the need
to decrease € SIZe 0 e disk drives, provide.faster response tine, and
| ower the cost afhiideiriee i Westa Qe AP &iai 9 | nerease the stora

capacity of the disk drive i,s to increaseg§ e %ﬁ%m%é %ngﬁgﬁggnFBméGeﬁgeas

the nénber fifeldl <Ifs niavrernine dildle dFined G}s highd) mhfkf:(ﬁ L{&e%défgodﬁﬁggp s

i ncreases as well. Such an increase in héight of a rive cann
aCannngatddne¢anycaasfsnandgﬁndHViéBsrwﬂﬁﬁﬁﬂl1éﬁﬁ3Q?éscémﬁﬁﬁlﬁbfefﬁfﬁed
Repl acéd - ' '

to as disk drivés. More particularly, this invention relates to
& method and apparatus for attaching an individually and
indépendently insertable and removable'self-locking actuatof afm

 10 in an acfuatqr arm assembly in a disk drive system.

Description of'the'Backgrbund ATt

One of the most common methods af storing information at the
present time is to utilize magnetic disk drive systems. Disk
" drive sy;tems store info;mation on tracks of rotatable magnetic
15 recording disks. The disk drive industry has been driven by a
continuing objective of producing ﬁagnetic disk drive systems of
higher sto;age capacity in a §iven éize known as *form factor".
At the same time, the industry has been ariven.by the need to
decrease.the siie of the disk drives, provide faster response
20 time, and lower thé cost of the diék drives.
One approach to increase the storage capacity of the disk
drive is to increase the number of disks. However, as the number
-of disks increase, the ?hysical height of the disk drive
increases as well. Such an increase'in height of a disk drive

25 cannot be accommodated in a given form factor. To maintain the
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This is the replacenent sheet 2 Dat e: _
I ncrease the nunber of disks at the sane tinme, one nust reduce the spaC|ng

bet ween the di sks. However, the space between each pair :offhi lmmd
gi ven di sk stack nmust be suff|C| ent.to accommobdate an act: uat ﬁ‘ m
referred to as nounting arnmydr arn) and one or two hea sus

assenblies (also referred tdo as head gi nbal assenblies I ch consi st of
heads nmounted to a flexure) which are attached to the actuator arm
Therefore, the di.sk drive industry has been engaged in finding ways to
reduce thefémfta@td:rslanﬁpamcmgabye dher eagbes UFe dilkiekRasTr ddite acimgt or
arms, the size of head suspension assenblies and the material and mefhods
used to at PREhMHES] Tedugenshensrssinyl besweenathar diskser e Huwaver NWHer of
met hods which arge commonly used. in the disk drive industry to attach a head
suspensi on°H8SE F§WF8naﬁa§BtE§F6r°§rﬁﬂﬁbsnaneaaglaemuduﬁk atack anist Bey

are ball ; bondi_n bolting, and screw in. Although al
these meth%ggkg %e§§|g ggg?ﬂﬁggagﬁdaﬁréCSBPHSru§§@ dalspe referaad tiomms

wh k | : f nbl y
reﬁgr€;E|I%?§€£§ ? %%EL a?ﬁegﬂ%nﬂﬁnﬁﬁpsgggszgu§g§§§é§mbF@@qmb¥%ﬁﬁ|n
h | t | F
exanpl o P B2 féfﬁggﬁﬁgw 3 flead' SREBIT Lo BERRT T L TRESR 'ﬁg&éléftrmqard
1 | 1 ft
rtorial. '%ﬁﬁ?ﬁ?ﬁéﬁfﬁﬁﬁ?b&‘ﬁﬁ‘%eﬁ i HCaPE ] HBLAERBRTLLS RIS Rt o

forcing thermut sTHeresstesetné ahQKS@#ﬂVEYih&Q§Er&n QStBEehnghgggﬁﬁrf%pe of:
t he "actuator arm hol e causing the outside surface o
finding ways to reduce the disk to dlsk spacing by decreasing the
10 thickness of the actuator arms, the size of head suspenSioh |
assemblies, and the material and methodé used to attach head
suspension assemblies to an arm. |
.There are. a number of methods which are commonly used in the
disk drive industry to attach a head suépepsion assembly to an
15 actuatof arm to make an.actuator arm stack. They are ball
fswaging, welding, bonding, solting, and screw in. Al£hough ali
these methods are we}lldeveléped and are being usedlat ﬁhe
present time,'when disk to diék spaEing falls belbw 1.5 mm, ease
of assembly, rewbrkability; and reduction of the components' size
20 ©  becomes crucial and in this regard, all these methods of
attachment become impractical.
For example, the ball swéging technique invblﬁes swaging a
‘'spud made of a hard matérial.into an actuator arm hole where the
actuato; arm is made of é soft material. During this prpcéss, a
25 hard ball enlarges the spud cylinder.thus fbrcing the outside

surface of the spud cylinder into the inside surface of the

actuator arm hole causing the outside surface of the spud
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Thi s Sheet Has Been Repl aced This is the replacenent sheet 3

Date: 13/9/96 cylinder to deforminto the inside surface of

arm hol e. Fbwevgr, in order for this method to work effecti'l;l/‘}stgﬁee?ﬁ e Replaced
nmust be thick enough to have sufficient rigidity and strengt lnuu Hml

this attachnment process. Furghernore, the thickness of the a

sufficient to accommodate the hei ght of the spud. These\requirenents
directly Iimt how thin .an actuator arm can be nade whi ch-consequently

limts how far disk to disk spacing can be reduced. Another comon net hod

is to use onelindemreo sdefommtingd tEgd inei d@ ash SEERENSE OFhasSs8ehh Yok Oadh
arm However, this npthod also suffers fromseveral drawbacks such as (1)
additionallgﬁH%e required to accomodate the screws; (2).- additional cost
associated with screws; and (3) added nanufacturing process. U S. 'patent
5,062, 01B shoWC%E &g ek arfrrdunts methodinte mork cefitéstivelyf the amm -

E- bl ock actuator with g plurality of platforms (actuator arns) and
plurality 8 @ﬁjrtéuf?‘?me’t‘?% %bé??é’je Vel Gil et el gty @it oyt nenathato

f Y s f fe |, i tube, i dt ttach the fl -
Potha r saisibelld o siandithe miionss of Tat heREe - Wb EF Ckpess of
order to i RYQ by AR ANk e .arn from i associ.ated platform
freon has to berg({)rayed\bleento tft%ecgt%e ﬁ%orgtcrcé’s “J?asﬁet § Jt9 Pi? the spud.
nartensi ti enlads ¢-RpA Aol dy A ehe. ShHaRptent, & 132, 857 shows a
head carriortor oo eaL @@EﬂﬂJ“ifﬂf% hd&fihﬂﬁaéﬂ1;é%J§%Or arm can be

made which -consequently limits how far disk to disk spacing can

be reduced.
10 ~ Another common method is to use one or.ﬁoré screws to attach
the head suspension assembly to an arm. ﬁowever, this method aiso
- suffers from several drawbacks such as (1) additional space
required to accommodate the screws; (2) additional éost
associated with screws; and (3) added manufacturiné process.

15 U.S.'patént 5,062,018 shows a swaged head arm mounting
ﬁarrangement.consisting of ‘an E-block actuator with a plurality of
'plaﬁforms (actuator armé) and pluraiity of flexure arms (load
beams) where a shape-memory alloy ﬁaterial, preferably in a form
of a coupling tube, is used to attach the flexure arms to their

20 - associated platforms. In this type of attachment, however, in
order td insert or remove any flexure arm from its aésociated
platform, freon has to be sprayed into the tube to transform the
tuﬁe to its martensitic phase and then withdraw the tube.

U.S..patent 5,132,857 shows a head carrier for carrying'a

25 plurality of héad/arm assemblies where the head carrier provides

the head/arm assemblies with the cbrrec£ orientation for assembly

to the actuator mechanism of a disk file. Here the head carrier
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plurality of head/arm assenblies where the head carrier providesthe———m— _
head/ arm assenblies with the correct orientation for asse to the

I
actuator nmechanismof a disk file. Here the-head carrier ™% H laced
repl acenent sheet Date: 131/9/96 |oaded with the head/arm
presented to the actuator that the bevelled tail portion

| ocates in a corresponding slot, which conprises two "V shaped grooves I'n
facing side nmenbers in the actuator nechanism .-In this type of attachnment,
however, once the armis in place, clanping bolts are necessary to secure

t he head/ akeaded enbth eche Un&ad fmtrend s defdBi 89 51 s hpnssénbeadter sthasaetbyor
where a nounting band is used to secure the head suspension assenbly to an
act uat or a¥fMthat tie hevelked ttal hreettion obheeachicatmobocatesyinigid
material sg it can w thstand nmounting and_disnnunting of the band. The

r equi r enefCTFSTSRIYHRT S 19T (e IRRy SOTRr 1$RS W@al Bl shapedngbeovedein

Furth s j t 0 .di sk spaci h to b i de, h to furth

e compaate T E1FHE MBS hAE (37 SRS TeTRT SR ondBRCon Ll tIep Of
1im h f, ' t ' ' - be reduced., U. S. tent 5,313, 355
slhz)nwt? Sa 19 }é(é:)tﬁa;cgﬂd rfegﬁt nt .Ci%\%‘l’%%frg‘%% %gepaa’g? ¥ 3’?9 \,%%a%t,‘rgfmﬁﬁ? eb?its are

attached heckssaR} Qa}ﬁ%g\ﬁ&%&r{%ﬁ%%é@] pl ate has a pair of

| egs whi ch engage with a pair ot or me ateral surfaces of an

actuator ar my.lQwesient N 1983, S YR wd e Hi 2/ 4280 CHWI Weds 4imted
by the height of the armwhich in turn is directly proportiional to the size
of the sl mosnting band is used to secure the head suspension assembly to
an actuator arm. In this design, the arm has to be made from a“
10 very rigid material so it can withstand mounting and dismounting
of the band. The reqﬁiremént for rigidity limits how thin the
actuator arm can be made. Furthermore, the disk to disk spacing
has to be wide enough to further accommodate ‘twice the mounting
band thickness.l This dependency further limits hoﬁ far disk to
15 disk spécing can be reduded..

U.S. patent 5,313,355 Shows a flexure mounting scheme for
hard disk drives wheré'flexure is attached tb.a mouﬁtihg plate by
welding. The mounting plate has a ﬁéir of legs which engage with
a pair of slots formed in the 1atera1 surfaces of an actuator

20 ~arm. However, in this schéme, the disk to disk spacing is.
limited by the height of the a:ﬁ which in turn is directly
proportional to the size of the Slots.

Exampies of other means and methods of éttathing head
suspehsion assemblies to an actuator arm are further shown in the

25 foliowing references: -European.Patent Application 438,806,

published July 31, 1991; U.S. Patent 5,187,626, issuéd Feb. 16,

1993; U.S. Patent 4,947,275, issued Aug. 7, 1990; U.S. Patent
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Exanpl es of ot her neans and nmet hods of attachi ng head suspension—assenblies
to an actuator armare further. shown in the foll ow ng references European
Pat ent Application 438,806, published July 31, 1991; U. S

i ssued Feb. 16, 1993; U.S. Patent 4,947,275, issued Aug. 7 mkmf
Pat ent This is the repl agenent sheet 5 :
5,097,588, issued March 24,Y1992; U. S. Patent 5 146, 45 |ssued Sept

1992; U.S. Patent 4,698,.709, i ssued Qct . 6, .1987; U.S. Pat ent 5, 012 367

i ssued Apr. 30, 1991; U S. Patent 4,893,205, issued Jan. 9, 1990; |BM
Techni cal Bi- 9870588 Bisisusd Mavwh 2&9 1802 ;1,U. BNk 9, 1466150 BMssued
Technical Disclosure Bulletin Vol. 32, No. 8A, Jan. 1990, p. 71; |BM

Techni cal PES&-08ur 49841 &-iSn Paitent0 4,698,709 ,AdSsueD8R:t p.6 3AA8TS wisk
to disk sp g bec o) %naller the actuator arns nust be nade thinner

whi ch rreang ﬁt’ g%a@ fet A6§4esk ARE-adRi-nd 99dad ‘blﬁsrpéﬁé-‘rb &m‘aaﬂs.s@rﬁ)ll:(ﬁ%. to
actuator a c S iyp iC he.actuat or, arm can be made very i n
if the heaégguggeﬁgﬁbnbaségﬁbr ﬁby %@FHB& 91&&%9§F§ﬁ'Qﬂiﬁifﬁ?(%ﬁﬁ{cﬂﬂhe
actuator a on 0 i.n er. esi.rahl e nethod o

att ac%\rrent Ng}m\%evgrlﬂg ? gﬁggdbs\tyg%ghsrgglrr«s Séﬁﬂ}éﬁg éﬁgqféﬂffrrﬁll]fta’t’i HPked
to the actggat ofoar n r theqgur t I I gns er.

e e yal oodr B8, bRSD 85981 phersyr 18 taEhHIEYn VBB R onin
assenbly hasito3be ﬂbecgnqeﬂpgygnlggga %lngbe_head suspensi on assenbly is

defective or damaged. This would be-prohibitively expensive. Therefore, an
i nvention is nsedﬁdkteopaﬁykdspadbﬁgaﬁebéheéegﬂﬁlh@&,iEh@'%%ﬂﬂ%ﬂﬁf”&rms
must be made thinner which means conveptional-methods of
10 attaching head suépension assemblies to actuator arms becemes._
impractical. The actuator arm can be made very thin if the head
suspension assembly is permanently bonded or spot welded to the
actuator arm. Bonding or spot welding is a very desirable method
of attachment._’preVer,.if head suspension.assemblies are
15 permanently attached tQutﬁe actuator arms, then under the current
"actuator designs where actuator arms are ‘an integrated part of an
actuator, the complete actuator assembly has to be discarded even
if a single head suspension assembly is defeetive or damaged.-
This would be prohibitively expensive. Therefore, an 1nvent10n
20 ' is needed to provide substantlal reductlon in disk to disk
spacing in disk drive systems and at the same time provide a low
- cost method and_apparatus for_individually repairing and

‘replacing head suspension assemblies.

Summary of the Invention
25 It is therefore an object ‘of the present invention to

provide an improved magnetic disk drive system.
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spacing in disk drive systens and at the sane tine provi de—a+ew—cost—
met hod and apparatus for individually repairing and repl aci ng head cod
suspensi on assenblies. Sunmary of the Invention It is thereflbiséh pla

of the present invention to provide an-inproved nagnetic diskr ““
Thi-s is the replacenent sheat 6 Dat e: 13/9/ 96 It

obj ect of the present invention to provide an inproved gnetic disk drive
system having actuator arns that fit in between the disks of the disk stack"
-assenbly. Another object of the present invention is to provide an inproved

di sk drive systehthddi dgfaEther pbiees efiatharpresenyi towehyiendto provide

ndependentyy u5SIE S and. [eovaP & LomLhe sciuator rerer Lo allon
funther ooleet of SORIEESN ALVENAPTLLD BLSY L A0 Laprayed ol sk i ve
foreqoing o eclmeteaci e By U LUERIL O dlsel Shed MELeLD. Belelly
sssents y ORI GIyectnt e YRR naVEh SISl seblcl gekin0.

| ongi t udi nandioriduaidch ardn ifeperirt 1y W TERNS M PerblBe S¥EEN the
single armto be individually and i ndependently inserted into a horrzonta

groove of @Eiftuatiommenbeaniey alibw reworkability of the arm and head

suspension assemblies.
It is yet a furthér object of-the_preseﬁt invention to
10 . provide an improved disk drive system having_actuator arms ﬁhat.
are individually self-locking. |
The foregoing objects are achieved by the invention
disclosed herein. Briefly, the'improved magnetic disk drive
system has an improved'actuator'arﬁ assembly comprising an
15 lactuator'member and a plurality of self-locking arms. The
" actuator member comprises .a plurality of horizontal giéoves and a
longitudinal bore. Each arm has a self?locking.means which
allows every sing;e arm to be indiéidually and independently
inserted into a horizontallgrobVe of the actuator member and
20 locked in place without any need-for.ball swaging, wélding,
bonding of'using any other retaiﬁing means such as clips, rings, .
SCrews or any o;her'similar means. Tﬁe.arms are further
inqividually and independently unlocked and removed from the
actuator memﬁer.l Each arm also has an attachment portion for
25 attaching a plurality of head suspension assemblies to said arm.
The invention disclosed here provides a method to replace

the damaged or defective head suspension assembly, by providing a
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| ocked in place wi thout any need for ball swagi ng, welding, bonding or

usi ng any other retaining neans such as clips, rings, ScrewsiNhedhs sk laced
simlar neans.. The arns are further individually and indepen

and renoved fromthe actuator. menber. Each arm al so has an amﬂlﬂwmmlm |d
portion for attaching a pluyfality of head suspension agsenbl i

arm The invention disclosed here provides a nethod to‘replace the damged

or defective head suspension assenbly, by providing a - This is the
repl acenent sheet 7 - - Date: 13/9/96 nethod and neans for

al | owi ng dUYEPAr #Rd fmedRs aE0T a2 blowing aevery| grmoihethadavtdaablkyaznd
I ndependent

|y i.nsertabl e and, repovable. For the armto be able to be
i ndi vi dua|a}i/§/%fﬁgf¥ nE"gg‘%% IVAduRELY AR trdependenbly imrsastiablehandeach
overalt e iRBG ot (PR AR o 7% rabPe, B st gafeidbR LiNcrRdoed, and
bondi ng. | oSS EIRaT e S AR R B £ A0 el "Chnt effhL™8 ey
2 TalTer Undarsis ot e of dediine JOSTARGR. 01rd) st aied s EEne”

i nvent i on.owsraml Imsss tdies P 12 bdee ctiifor oA AESenbPy! ds bgopade
to the follow ng detailed description read in conjunction Wt t%e
acconpanyiingréasediganditp dAmningtes aiaided GO edtLinngli fikass OLQGE as
system of .t he present invention; _ '

ball swaging, welding, bonding, or external retaining means such

.as'clips. rings, and screws every sing;e arm has a self-locking

10 means.:

Brief Description of the Drawings
For a fuller understanding of the nature and advantages of
the present invéntion, as well.as the preferred mode of use,
reference shou;d be.made.to the following detailed description
15 'read.in conjunction with the accompanying drawings. -
. Pig. 1A is a schematic diagram of a disk storage system of
the present invention; - | |
Fig. 1B is a top view of a ﬁortion of the disk storage
system shown in Fig. 1A. .
20 Fig. 2 is a perspective cross Secﬁional view of an actuator
member of the present invention; .
Fig. 3 is a perspective view of a se;f-locking arm of the
present invention; | | |
Fig. 4 is a top cross-sectionél view of the actuator member

25 of Fig. 2 and the self-locking arm of Fig. 3 prior to locking;

[ 4
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Fig. 1Bis a top view of a portion of the disk stbrage systen1snomn M Firg:
1A, Fig. 2 is a perspective cross sectional view of an act mper of

the present invention; Fig. 3 is a perspective view of a se m ﬁm‘m ced

of the present invention; Fig. 4 is a top cross- sectlonal Vi

actuator menber of Fig. 2 d the sel f-Iocking arm of

| ocki ng; This is the replacenent sheet Date: 13/9/ Flg 5is atop
cross-sectional view of .the actuator nmenber of Fig. 2 and the self-1locking -
armof Fig. 3 in the |ocked position; Fig. 6 is a side view of
cross-section AFAgefSFig. aStopi grogsrseetfonapeetieweofi eeohcttha taat wrintyer
menber of Flg 2 and.the self-locking armof Fig. 3 in the | ocked position;
Fig. 8is @f p@%gpeétﬁvé thewselfrheckingaaom pénbég.oB Engthe dodkede sel f

| ocki ng arm of _Fi 3 attached to head suspension assenblies and a
plurality BPS ﬂF%?g Fig. 9 is a perspective view of an alternative

enbodi nent of aneIf-Iocklng rnlshomﬁg a tab on the tOR surface of the
arm Fig. 10 is pe?sb%c?l 296G B3P © hEIQEFfSFSERPHgAa nPéf FRfg: 59 and

borsipettve vi e Biid) fonéeiPetliveoti&y REbhe deratos fiekbed 6t cv,
of the aCtﬁﬁﬁorzWﬁﬂ@efhéhgefflﬂoéiﬂng1érm of Fig. 3 in the locked position;

Fig. 8 is a perspective view of the actuator member of

Fig. 2 and the self locking.arm_of Fig. 3 attached to head
suspension assemblies and a plurality of disks;
10 ~ Fig. 9 is a perspective view of an alternative embodiment of
a self- locklng arm show1ng a tab on the top surface of the arm,
Flg. 10 is a perspectlve view of the self locking arm of
Fig. 9 and the actuator member.of Fig. 2 in the locked position;
Fig. 11 is a perspective view of aﬁ alternative actuator
.15 member; - | .
o Fig.'12 is a top view of:the actuator member shown in Fig.
11; . |
Fig. 13'is.a perspective view of an alternative self-locking

arm to be used in conjunction with the actuator member of Fig.

20 11;
Fig. 14 is a.top view of the self-locking arm shown in
Fig. 13;
Fig. 15 is a side view of cross-section z-Z of the arm shown
in Fig. 14; .
25 Fig. 16 is a top view of the self-lecking arm ef Fig. 13 and

the actuator member of Fig. 11 in the locked position;
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Fig. 13 is a perspective view of an alternative self-lockm

in conjunction with the actuator menber of Fig. 11; Fig. 1%hiéShed HhOReYREN.eq
of the self-locking armshown in Flg 13; Fiig. 15 is a S|de

cross-section Z-Z of the armshown in Fig. 14; Fig. 16 s a qﬂm Mf
sel f-1ocking armof Fig. 1% and the actuator nenber F|g

| ocked position; This is the replacenent sheet 9 .. .Date:13/9/96
Fig. 17 is a side view of cross-section X-X of the arn1and t he actuator
menber of Fig. 16; Fig. 18 is a perspective view of a plurality of self-

| ocki ng arms ofFFQIg 173iang shdeaviewtof oeoberseétibg. x1% bf the hemkadg
19 is,.a perspective view of another alternative self-

posi tion; Fig.

| ocki ng arth ﬁ%tu%;p;smqnb% f Bidf ihe self-1ocking armshown in Fig.
19; Fig. 21 is SI vi-ew of cross-section WWof the self- |ocking arm
shown in Fig. IFYy 25i% %W%%Y? Vel ew eof 2 Bhurlétraofveedttuat or

menber to self-loc armof F .19, Fig. 23 is atop
Rt tor e én%eﬁ: o]vé1 #E&be m%raofoﬁlgreikﬂoﬂ-nt khe

vi ew of the ac

sel f g OCk'l'&}@éd”ﬁgsféﬂm-lg and.

Flg. 19 is a perspective view of another alternative self-
locking arm; | o

Fig. 20 is a -top view of the self-locking arm shown in
Fig. 19; | |

10 Fig. 21 is a side Yiew-of cross-sectioﬁ’W-W of the self-
locking arm shown in Fig. 20;

-Eig. 22 is a perspective view of an alternative ectuator
‘member to be used with the self-locking arm of Fig. 19;
| Fig. 23 is a top view of the actuator member shown in Fig.
15 22; o
Fig. 24 is a top view of the self- locklng arm of Flg. 19 and.
- the actuator member of Fig. 22 in the locked p051t10n,
Fig. 25 is a side view of cross sectlon V-V of the actuator
‘member and ;he self- locklng arm shown in Fig. 24;

20 Fig. 26 is_a perspective_view.of-a plurality of the self-
locking arms of Fig. 19 and-the.actuator member of Fig. 22 in the
locked'position; | |

Flg. 27 is a perspectlve view of another self- locklng arm to
be used with the actuator member of Fig. 22.
25 Fig. 28 is a top view of the self-locking arm shown in Fig.

- 27;
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the actuator nmenber of Fig. 22 in the | ocked position; Fig. 25 |s a S|de _
vi ew of cross-section V-V of the actuator nenber and the s -I d
shown in Fig. 24; Fig. 26 is a perspective view of a pIura e
| ocking arms of Fig. 19 and the actuator- menber of Fi g. 22i

position; Fig. 27 is a persgectlve vi ew of anot her self Ioc

used with the actuator member of Fig. 22. Fig. 28 is a top VIeM/Of the

sel f-1ocking arm shown i.n Fig. 27, This is the replacenment sheet 10

Date: 13/9/96 Fig. 29 is a top view of the self-locking armof Fig. 27 and
the actuator merfter. &f9 Hisgy.a idp vitdwe dfoakad sEs tlionkidg Grmlof Figsi2fe and
view of cross-sectign X-X of the actuator nenber and the self-locking arm
shown in Flt@e 2gtuater member; qfe Fimsctdd/dnyitdve diogkad @asikionzl f - | ocki ng
arm Fig. 32 is_g top view of the self |ocking-armshow in Fig. 31; Fig

33 is a side vi E4%f dhdSs@ Sidecpilfy SncHRfRT SaFtHR BX of gth%@fF%u%ttor

perspective view o n.al ter i ve ,actuator nenber to be used in
conj unct i off eﬂ#’ﬁ? Fﬁélasté’l e(}gka-lﬁé: GETESRowR InSFLg 3295 4 top vi ew of

the agtuator neg&%[ qpq%'éqﬂéf%pedilve view of yet another self-locking

arm.
Fig. 32-is a top vie& of the self-locking arm shown in Fig.
31; |
| Fig. 33 is a side view of the self-locking arm shown in Fig.
10 31; | |

Fig. 34 is a perspective view of-an alternative actuator
member to be used in conjunction with-the'self-locking arm of
Fig. 31;
Fig. 35 is a top view of the actuator member shown in Fig.
15 34; ' . - |
Fig. 36 is a side view of the actuator member shown in Fig.
34; . |
Fig. 37 is the top view of thé self-locking arm of Fig. 31
and the .actuator member of Fig. 34 in the locked position;
20 Fig. 38 is a perspective.viewfof another self-locking arm
embodiment;
Fig. 39 is a top view of'the self-locking arm of Fig. 38;
Fig. 40 ié a rear end perspective view of the self-locking
arm of Fig. 38;
25 . ' Fig..41 is a perspective view of another actuator member to
be used in'conjunction with thée self-locking arm of Fig. 38;

Fig. 42 is a top view of the actuator member of‘Fig. 41;
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Fig. 36 is a side view of the actuator nmenber shown in Flg— 34—F
t he top view of the self-locking armof Fig. 31 and the actuator

| g 371
nber '

Fig. 34 in the |ocked position; Fig. 38 is a perspective vi B Nm”d

sel f-1ocking armenbodinent; Fig. 39 is a top view of the sel

of Fig. 38; Fig. 40 is a regr end perspective view of the sel

of 'Fig. 38, Fig. 41 is a pe spective view of another ackuator nenber to be '

used in conjunction with the self-locking armof Fig. 38; Fig. 42 is a top

-view of the actuator member of Fig. 41, This is the replacenent sheet 11

Date: 13/9/96 Fiig. 43 iis a top wiew oif the sl Iff ooty A &f FErly. 38 anid

t he actuator nenber af Fig. 41 in the | ocked position. Best Mde for

Carryi ng obPet REtMakes membere ofoFliguwi 4 des theptliomkeds rdwe thiewt. present |y

contenpl ated node of carrying out the invention. This description and the

number of alternative enmbodi ments shown is nmade for the pur pose of

Illustrating the gener pl.e of the .present invention and is not
neant to limt the invgﬁfgvgggﬁ g@ﬁtEaEFXiﬁgdoﬁéréPﬁ IGVEREIOR and 1B show

h di i ti,vel di sk d t 10
o *The br beent - THSTEBREck IR LBUELLBRRER, 1E" ke Basl Drepey’ e
dri VeSSyStﬁ\HHéoofCEHPHﬁﬁ Buk! ¥ha! ﬁﬁé Ak 1ERINehG o %%%rcqugﬁl(gns l%%dlztheEaCh

disk 12 has a plurality of -concentric Jata tracks:
number of alternative embodiments shown is made for the purpose

of illustrating-the general principle of the present invention
and is not meant to limit the inventive concepts claimed herein.
Figs. 1A and 1B show a schematic diagram and top view,‘

10 respectively, of a disk driﬁe system 10 of the present invention.
Now referring mainly to Figs. 1A and 1B, the disk drive system 10
comprises a plurality of magnetic recording disks 12. Each disk
12 has a plurality of concentric data tracks. Disks 12 are
mounted on.a spindle shaft 14 which is connected to é spindle

15 . motor 16. Spindle motor 16 is mounted on a chassis 18. The
.diSkS 12, spindle shaft 14, and spindle motor 16 comprise a disk
stack assembly 20. )

A.plurality of read/write heads 30 are poéitioﬁed over the
disks 12 such that each surface of the disks 12 has a

20 corresponding read/write head 30. Each head 30 is attached to
one of a plurality of suspensions 32. The head 30 and suspension
32 together form a head suspension assembly 33. Head suspension
assemblies 33 are-in turn attached to a plurality of self-locking

arms 34. Self-locking arms 34 are connected to a rotary actuator

25 member 36. It should be noted that although a rotary actuator

SA9-93-079 ' ) - 11 -



nount ed on.a spindle shaft 14 which is connected to a spi ndte motor

Spindle notor 16 is nounted on a chassis 18. The disks 12, spindle shaft

14, and spindle notor 16 conprise a di sk stack assenbly 20. Ti laced
read/ wite heads 30 are positioned over the disks 12 such tha |

of the disks 12 has a correepondlng read/ wite head 30 Each

attached to one of a plural rty of suspensi ons 32. The ad 30 and
suspension 32 together forma head suspension assembly 33. 'Head suspension -
assenblies 33 are in-turn attached to a plurality of self-locking arns 34.
Sel f - | ockimgmbersisishoenconnecindehvionr @éscyiBedUREOEi AENBER186. |t
shoul d be noted that,. although a rotary actuator This is the replacement
sheet EBIeﬁpﬂﬁﬁ@ﬁb%ﬁlﬁonhn®%$r|%CS¢EMWWSthe i nvention described herein is
al so applicable to |inear actuators. Actuator menber 36 typically conprises
a bore 37, rotaﬁ FHA R e@%mk@ rﬁ#ﬁkﬁa%EYa%@mprassﬁaﬁtb@ﬂEmﬁ@uerohétshgft

40 i s nou qy the cha %ga n actuator _coil and magnets 44.
Actuator %F P ?P%.?aﬂ?%ftdﬁ?é%P?Bﬂ 55?0§§a§§e49|3§s

arm assen‘gﬁllé ’&‘8@& 1%*8 ‘?‘i" LT R e s R ST PR R
46 are Se@l@tﬂléﬂbia']n %qné@eé v, dﬁ? d{éc?f%}.' €1§€g5}é€?ﬁé\g‘oss

provi des protection ] on1contan1nat|on
0V€ra||(NHHécﬁléﬁbtiﬁffhfﬂe self-locking arm 34 and the actuator member 36

comprise an actuator arm assembly 46. The dlSk stack assembly 20
and the actuatox arm assembly 46 are sealed in an enclosure 48
10 (shown by dashed line in Fig. 1A) which provides protection from
contamination. |
A controller un1t 50 provides overall control to the dlsk
drive system 10. Controller 50 typically comprises a central
processing component and a memory component. Controller 50 is
15 connected to an actuatar control/drive 52 which in turn ie
" connected to the actuator member 36. Through actuatof
control/drive 52, controller 50 controls the movement of heads 50
over disks 12. The controller 50 ie further connected to a
read/write channel 54 which in turn is connected to the heads 30.
20 This allows controller 50 to send and receive data from the disks
12. The.controller 50 is also connected to a spindle
control/drive 56 which in turn is connected to the spindle motor
16. This allows controller 50 to control the rotational speed of
disks 12. A host system 58, which is typically a computer
25 system, is COnnected to the controller 50. Host system 58 may
send digital data to controller 50 to be stored on disks 12 or

may request that digital data be read from the disks 12 and sent

SA9-93-079 - - 12 -




drive system 10. Controller 50 typically conprises a cent rat pTrOCESSI Ng
conponent and a nmenory conponent. Controller 50 is connected to an actu O ced

control/drive 52 which iin turn is connected to the actuator HagBeen w&
Through actuator control/drive 52, controller 50 controls the t“lﬂ “

heads 30 over disks 12. Thegcontroller 50 is further copnecte

read/ wite channel 54 which'n turn is connected to the\heads 30. This
allows controller 50 to send and receive data fromthe disks 12. The
controllert§0 .S gl so connected to a spindle control/drive 56 which in turn
i s connect &® (& ﬁ'@%tpiﬁi’cﬁ%%r fhe hisiqldrerattion rof | &isb0dt ve osys bems

the rotati eed,.of dis 12. A host, system 58, which is typically a
conput er s&s%?é’rﬁsﬁﬁ g‘%’é‘%éﬂ g’et Fih &0 rks slessrided Hdstd%%-t,bnfﬁaﬁmye%éﬂd

digital da ral ] 0 stored qQn .disks 12 or may request that
di gi t al da‘ti{gc%gdrq'e d}%rdc()%rotqt%é -3’%&2‘2‘51?%& %é’ﬁtc Dangigly, iMcGiaw 1ithl b BoRiat
sheet 13 company,Dal®p.13/9/96 to the host system 58. The basic operation
of disk drive systens is well-known in the art and is described in detai

in MaBnetic Receddi.nQ Baokiaoak I3 ;e i | W Hi.l | ok _ -
Conmpany, 1990. Fig. 2 shows ._g ggf??%e@&%il'\% \‘/’fiee\f":&r c??f tﬁmé ?&tl%g"a%%be"rr %é)o‘?f
the presenthenpeesent. ifiventdonat OrheeaeenadsrC HEeYe3 6 RnpAlddy Lf

hori zontal grooves 60 having a predeterm ned height. The horizontal grooves
60 are prepénzbllytiopfetionizbntalhgrooresnber Bacd nél a0pridir siidiad )
36 and are concentric. In the preferred enbodi nent, .the horizontal grooves
60 conpri s&Be horizontal grooves 60 are preferably formed within the

circumference 61 of the actuator member 36 and are concentric.
10 In the preferred gmbodiment, ;he horizontal grooves 60 comprises
a bottom surface 62, a top surface 64, and a verﬁical sﬁrface 66
wpere the vertical su;face 66 forms a circular wall 67 having a
diameter dl1 within the actuator member 36. In the preferred
embodiment, a tangential cut 68 is formed in the vertical éurface
15 66 of thé_horizontal grqove 60 to ease the'insertion-and reméval
"of the self-locking arm 34. The actuator member 36 further
comprises at least one vertical groove'69 having side walls 71
substantially facing each other where the distance between the
side walls 71 is d2. The actuator member 36 fufthér includes a
20 ongitudinal bore 37.
Fig. 3 shows a perspective view of the self-ldcking arm 34
. of the present invention. The self-locking arm 34 comprises a
top side 72, a bottom side 74, a front end portion 73, and a rear
end portion 75. The rear end portion 75 incorporates a C-shaped
25 opening 76 where the C-shaped bpening 76 has.first and_secohd
ends 77. The distance d3 between the ends 77 is-smaller than the

diameter dl of the circular wall §7 by a predetermined amount.

SA9-93-079 N




a bottomsurface 62, a top surface 64, and a vertical surface 66 where the

vertical surface 66 forms a circular wall 67 having a dianmetgr dl wthin
t he actuator nenber 36. In the preferred enbodi nent, a tangenls ot Han B ced
formed in the vertical surface 66 of the horizontal groove 60 " " ,
I nsertion and renoval of t self-1ocking arm 34. The tuato

further conprises at |east one vertical groove 69 having side walls 71 '
Substantially facing each other where the distance between the side walls

71 is d2. The actuator nmenber 36 further includes a |ongitudinal bore 37.

Fig. 3 shofBearperspadt bortionwWIbf ishadaptédl aokEng einhi4a ahet herpzesntal

I nvention. The self-locking arm 34 conprises a top side 72, a bottom side

74, a frondTRAUepdPtPEnthe, aghwator cmembar p6rt | EXt2BdiMbe froar thed neart iemd
75 incorp%égées a i%s@a ed_.o enin$-76 where the C-shaped opening 76 has

first and 22tohP efidstFATGnENQ| ETOREeRE PeriéeR 7Rel&nadst¥apRgodfaili-er

than the d L2r t circular wall 67 by a predetermned anount.

This is tﬁgﬁ%%%?éggﬁ%ﬁéns ee ﬁ%%ﬁgfriﬁ;ﬁﬂear%%¥g§ngpﬁ5FPF8nS*Sqﬁgoﬂﬁaﬁyéd .
to fig w tdy i ' oV 0 tor aher . 36, _Ext endi ng

f r'om% he rdéﬁhée@nglf)%éft%lgnr& 75 %ﬁbr gn?hg?% r%%%f%%%ggo%'?gﬁmgnfzé gn

tr i dad ¥ grinaaed i3 79 | L 80 .
dashod |1 06 T L O oL AL, LRe Der Gl P pBE L S 3013, 58

| s incor pamhere iprédisd AN geich® Wéiwder RO LARUSE PRACERE Abhgnrent
bet ween t he arn13§ and the head s
- Ssuspension assembly 33 during the attachment process. In the
preferied embodiment,-a pair of skin shéets 82 are further
10 attached to the top side 72 and the bottam side 74. The skin
sheets 82 Substantially cover the top siée 72.and the bottom side
74. The skin sheets 82 whiph may- be part of a suspension load
" beam (not shown) are either spot welded or bonded to the self-
locking arm 34 thereby creating a stiff self-locking arm 34 with
15 a minimum mass and.moment of inertia_and with high torsional and
'in-plane_bending stiifness.' The self-locking arm 34 further .
Comprises a plurality of dimples 78 which afe formed on the.top
side 72 at a predetermined distance from the C-shaped opening 76.
:At least one'boss 80, also known as an alignment means, is
20 mounted on the top side 72 ét a predetermined distance from the
C-shaped opening 76. The boss éo.is Substantially perpendicular
to the longitudinal axis of the self-locking arm 34. The boss 80
is designed to ﬁate with the vertical groove 69 of .the acﬁuator
member 36. | |
25 : It should be noted that althbugh.the plurality of the

dimples 78 and the boss 80 are shown to be formed on the top side

72 of the self-locking arm 34, it would be obvious to one skilled
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suspensi on assenbly 33 during the attachnment process. |In the—preferred
enbodi nent, a pair of skin sheets 82 are further attached to the top side

72 and the bottom side 74. The skin sheets 82 substantially c‘&EﬁﬁeT Bﬁi‘ﬁeﬁmd
AN

side 72 and the bottom side 74. The skin sheets 82 which may
suspensi on | oad beam (not sfrown) are either spot meldea:or bon
self--1ocking arm 34 thereby creating a stiff self-locking arm34 with a

m ni mum mass and nonent .of inertia and with. high torsional and in-plane
bendi ng stiffness. The self-locking arm 34 further conprises a plurality of
di npl es 78imhthé are thagedhandikplésp7si 88a72nal basB' 8HCLBLAENGE deihaRee
fromthe C shaped ogening 76. At |east one boss 80, also known as an

al i gnment mewntedi ennbhat bdtbomt Siedeopd soflettid self- poerehear Biredadi St aeR .
fromthe C shaped opening 76. The boss 80 is substantially perpendicul ar
to the | ongi2ndi hashewia oDt kewedf - theksalf aiocBing Taembddsafa ithe
designed to mate with the vertical groove 69 of the actuator nmenmber 36. It
shoul d be #OFGYLPRFeHPLR 3G HPFHRT ptarandtyfvert heckingl tbe78eifid lobkibgss
80 a&g shown tg be formed op the top side 72 of the self-locking arm34, it
woul i® be ob¥Motis 1Bt3rR BRFiFeRtal grpeves69 Hafkheagehuatorsmembers3fn t he

art that the dinples. 78 apd- the.boss 80 cpuld as well be noynted.,on the
botton1sid%g§%¢%€lYﬁ£ySeﬁ$9V05§??EF%99hqﬁﬂn yFﬁ%s?lisang Bnghgm/&nISEd@Féﬁo'

f th | § < | : : ' ' d .af .
Cocki ng o< AECRPhMEAN LN JELOE ARRREE 7%, VEbBLctPndRea bpRhine

menber 36,7¢ jis inserted into a horizontal groove 60 along the tangential

cut 68 and then the arm is rotated clockwise until the boss 80 is
10 aligned with the vertical groove 69 which at that point the arm '
34 is pushed, aldng its longitudinal axis, toﬁard the aétuator_
member 36 until the boss 80 is firmly éngaged insidé the vertical
groove 69. The arm 34 is unlocked and removed by pulling the arm
34, along its longitudinal axis, away from the actuator member 36
15 until boss 80 is disengaged from vertical groove 69 and ﬁhen the
‘arm 34 is turned counterclockwise and removed. In the preferred
embodiment, the width of the boss 80, d4, is larger than the .
width d2 of the vertical'groove 69-to provide interference
sufficient to prevent_léteral motion of the arm 34 in the iocked
20 position. Also, the déstance d3 between the first and second -
ends 77 of the C-Shaped opening 76 is selected to be smaller by a
predetermined amount than the diameter dl of thg circular Qall
67. Therefore, when the arm 34 is locked insiae the horizontal
groove 60, the first and second ends 77 of thé C-shapéd opening
25 -76 are pushed outwardly by'the circular wall 67 thereby creating

a substantial retention force in the longitudinal difection.
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respectively. Now referring mainly to Figs. 4 and 5, in order to Iock t [

arm 34 into the actuator nmenber 36, the C shaped opening 76I1m§g1
into a horizontal groove 60 along the tangential cut 68 and th
rotated clockwi se until the boss 80 is aligned with the vertic

whi ch at that point the ar 4 is pushed, along its Io |tud|n

toward the actuator nenber 36 until the boss 80 is fir y engaged |nsrde
the vertical groove 69. .The arm 34 is unlocked and renoved by pulling the
-arm 34, along its longitudinal axis, away fromthe actuator menber 36 until

boss 80 is di seltjaped firmra \sirdd crlewdicFowh S % i tdant idie BIMSE ¢ tu?ned
count ercl ockwi se and,.renoved . In the preferred enbodinent, the mrdt%
the boss s¥high SI@WSartg@t ttien Itelqesnnactulmﬁbﬁ)ftnehesew-tlldzﬂhmj@iot@ 5 19

provi de |nterferenc% sufficient to prevent lateral notion of the arm34 in
the | ockedPp8Y] YAr'%'@ botéom suafased$2pefvddre o izarsta ki cmes g .

ends 77 of eni.ng 76 is selected to be smaller by a
predeternrnéguggﬁ 5%% gr&ﬁePEPV&Peéfbﬂhéhﬁ Plral ity lofsdimples 78

Th : k he h I 60, th

fi 7t >and ?*é’%%ﬁdggﬁd@%%%éfi B £ eﬁa’g@%'%%etazﬁg 8y B HETHEEIARIH 0 B oy
th | g t t | t.ent, f th

1 ongrtual nareuPed s 18! iy a6 6008, TUPS BRakAerRSiBlisY) el he "

Dat e: 13/ 9/ 86cFbl s6aks7a BEdeny! 8¥n084! ba EQES tHEChbRop %P?Rffr A 6% > WS

shows that the registration of the se arm
bott om surheegzéataf bh@oﬂérEDOEhéfeE¥0€¥8a§QngAQQHEQESnE%g%%tV@fﬂyéal

provi ded by the plurality of dinples
motion. Although in the preferred embodiment, the reglstratlon

10 of the self locking arm 34 is provided by the bottom surface 62
of the horlzontal groove 60, it would be obvious to one skilled
.in the art thatlthe registrations of the self-locking arm 34
could also be prqvided by utilizing the top surface 64 of the
horizontal groovelso.

15 o Fig. 7 shows a- pezspectlve view of the self locklng arm 34
'locked 1nto one of the horizontal grooves 60 of the actuator
member 36. Boss 80 prevents late:al motion of the arm 34, the
plurality of dimples 78_on the top Eide 72 0£ the arm 54efesist
vertical motion, and the first and second ends 77 of the arm 34

.20 which are ip contact with the cifcular wall 67 prevent
longitudinal motion. . Fig. 8 is a perspective view of the
present inventioh showing the actuator member 36 haviné a
plurality of horizontal grooves with four self-locking arms 34

. locked ipto actuator member 36 and a plurality of head suspension
25 - assemblies 33 attached to the self-locking arms 34 interactiné

with a plurality of disks 12.
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whi ch are nmounted on the top side 72 of the self-locking arm 34, The—————

dinples 78, having spring type characteristics, press the bo&ﬂ side 74 of

the arm 34 agai nst the bottom surface 62 of the hori zont al gr Been Replaced
thereby creating resistance to vertical notion.. Al though in ti
enbodi nent, the registratiqgn of the self-locking arm 34 is pr

bottom surface 62 of the horizontal groove 60, it woul & be obvious to one
skilled in the art that .the registrations of the self-locking arm 34 could -
al so be provided by utilizing the top surface 64 of the horizontal groove
60. Fig. 7 showEig- p@r§b@b‘5| an ailéervative sellf-Necking arf 384 ,0aehd Nigha
one of the,horjzont rooves 60 of the actuator nenber 36. Boss 80
prevents Ié?eﬁé ?Fo%réVetﬁgséﬁﬂléﬂ; shaiphar &bi theofsedifniloek ity @ (B4

top side 7 f the arm 34 resi.st vertical notion, and the first and second
f Spdm i, $3Shnd
ends 77 of TRt §39%0whdch 3?€t§n°EOHPECFrW4ﬂﬁ4tH@1§hrGOWzﬁsmmﬂd.@b the -

t. I d t f th
e | PN o e bR g
o oot oy e seuses ek euiosell a9, e, Mclogkenl e e o,

menber 36 and a plurality o suspensro

sel f -1 ockiag aln@nﬁéntrmeaﬂstlae Ehéht%pé_{'&é y of E k_ﬁglgﬁé mgal,ﬁh% is

the repl acement sheet 9[96

al ternat i weideh fas pcks nﬂo@éﬂéé%éﬂa@@m‘f?ﬂ h@afhﬁodéﬁﬁ dei ¥ ﬂéﬁte‘?:%jmed
n Fig. R&E=5FM

simlar to the self-locking arm 34 shown i Parts on
whi ch cor réspicamice of tdre the C-shaped opening 76'. 1In order to lock the arm

134 into the actuator member_36, the C-shaped opening 76' is

10 'inseftéd into a horizontal groove 60 along the tangential cut 68
and then the arm is rotated clockwise until the tab 84 is aligned
with the vertical groove 69 which at that point the arm 134 is
pushed, aiong its longitudinal axis, toward the actuator member
36 until the tab 84 is firmly engaged inside the vertical groove

15 68. The arm 134 is removed by pulling the arm 134, along its
‘1ongitudinal axis, away from the actuator member 36 uhtil tab 84
is dlsengaged from vertical groove 69 and then the arm is turned
counterclockw1se and removed. In the preferred embodiment, the
width of the tab 84, 45, is largér than thé width 42 of the

20 vertical groove 69 byﬁa predetermined.ambunt to provide
interference'sgfficient to prevent lateral motion of the arm 134
in the locked position. Also, the distance d3 between the first
and second ends 77' of the C-shaped opening 76' is selected to be
smaller than the diameter dl of the circular wall 67 by a

25 predetermihed amouﬁt._ Therefore; when.the arm 134 is locked
inside the horizontal groove 60, the first and second ends 77' of

the C-shaped opening 76 are pushed outwardly by the circular
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parts on the arm 34 are designated by prinme nunbers. The alternative
sel f-1ocking arm 134 provides a tab 84, also known as an alignnent neans,
at the top side 72. The tab 84, having a width d5, is IocahedheetHasBeenR

substantially near to and at a predet er mi ned di st ance fronlt
opening- - 76. | n order tolofkthe arm 134 into the act m
C-shaped opening 76 is inserted into a horizontal groov 60 a on

tangential cut 68 and then the armis rotated clockw se until the tab 84 is
aligned with the vertical groove 69 which at that point the arm 134 is
pushed; al ¥Adli 63 Ithegebydicrslatingsa sabstdntie lactetaneiorerfrrceGniniié
the tab 84 |s firmy,.engaged inside the vertical groove 69. The arm 134 is
renoved by BBEFFHQlﬂﬁé gﬁﬁﬁ§$40nalong its longitudinal axis, away fromthe
act uat or menber 36 until tab 84 is disengaged fromvertical groove 69 and
then the armis PHrnéQ éBBHFePcPG€§WF§§1XﬁdV#GHbP@dthﬁnaﬂmyﬁﬁQﬁ<ﬂ9ﬂhﬁr 36
embodi ment nghgh 3f-& ge tab_ 84 2 is larger than the width d2 of the
vertical gf §9° BrE3BEePrMd4arBukte: & QQ%HE%?Teréﬁ@é84
suffi |ent e ral [ the_a 134 in t 03|t|on
Al so, gthe H%gygﬁgé Eét%@%i A tgﬁh g gg aﬁﬁmséggn& eﬁ%? g %{

openi ng 76 S I th e a r

ch T 6 pocheopRGEATLES bf REnpHRL! b BAChACLRRNUIHE' 72 9, Wit %&é'k‘eiﬁ
i nsi de theré@iszoeéehlaamomstQQn,tBﬁdfthétfiBQtSﬁﬁanée%Bﬂa E%ﬁ%fvbheqf the

C-shaped opening 76 are pushed outwardly by the eircular IS 1S
repl acemenarmh2dt wBich are in contaEEtﬁltﬁ3tﬁé961w@hha§7whhqrGbprEW@ﬁﬂuJ

a substantial retention force in the
longltudlnal_motlon.

10 Figs. 11 and_12 show a perspective and Eop view of an
alternative actuator mEmoer 360 to be used in the disk drive
system 10, similar to the actuator member 36. The actuator
member 360 is generally used in conjunction with.the self-locking
arm 234 shown in Figs. 13, 14, 15, 16, 17, and 18. Now referrlng |

15 _malnly to Figs. 11 and.l2, the actuator member 360 comprlses a

'plurallty of vertical: grooves 362. pach vertlcal groove 362 has
a pair of sidewalls 364 substantially facing each other. 1In the
preferred embodiment, the verticallorooves'362 extend the height |
of the actuator member 360. Actuator member 360 further |

20 comprises a pin 368 which is inserted into one of the vertical
grooves 362. The pin_368 has a predetermined width d6 to ensure
rhat substantial interference with side walls 364 are created
after insertion. In the preferred embodiment, the pin 368
extends the height of the actuator member 360. The actuator

25 member 360 further comprises a plurality of'horizontal grooves

370 having a predetermlned helght. In the preferred embodiment,"

the horizontal grooves 370 are formed within the circumference
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| ongi tudi nal direction. Fig. 10 shows a perspective view of the actuator
menber 36 and the self-Iocking arm 134 in the | ocked positi ﬂﬂsShI&ﬂas%enR
prevents lateral notion of the arm 134 in the | ocked p05|t|oEHW Y

laced
plurality of dinples 78 on the top side 72 of the arm 134 r IH{WWHE

motion, and the first and second ends 77 of the arm 134 whi
contact with the circul ar |1 67 prevent I|ongitudinal tion. Figs. 11 and
12 show a perspective and top view of an alternative actuator nenber 360 to
be used in the disk drive system 10, simlar to the actuator nenber 36. The
act uat or ndfecf3the acymatical membead 360 .C omHadhc thioall 2drital keraald -37@ki ng
arm 234 'shown in Figs. 13, 14, 15, 16, 17, and 18. Now referring mainly to
Figs. 11 aﬁ@mPZlSﬁﬁeaabFuaxurSmgﬁbeﬁ SGG.c@nmnmseﬁriqmau3ﬂ4i3anﬁ a/eréxrtcirdal
grooves 362. Each vertical groove 362 has a pair of sidewalls 364
substantlaFnyﬁﬁ@lﬁaseacﬁh@tN@FtlFﬁltﬁerﬁﬁeﬁeﬁﬂéd(éﬁﬁmm MMndaahﬂﬁ\manacxn

grooves 36 ext 2? ghe hei ght _of the actuator nenber 360. Actuator nenber
360 furthef? ng QrgspﬁnsggﬁtﬁﬂF&ﬁlﬂg Fﬁé@ﬁ?@&dﬁﬂtéhﬁR§QﬁWQN%3lﬂﬁwhﬁﬁﬂng

Jubst ant ?Sﬁh secrt s?sﬁ‘%%e%%fﬁ%s BE TR 308 260 epbReaneiill ol eash
|n the prebepked ehhadaiagt sa8epRka 366 %asaisdm%ngq' nty0 || Ao o

menber 360 e ac fUrt her comprises ap uraI

Q%Lé?ﬁéﬁlmﬂ{*‘%%*ﬁ%F?Z%ﬁ?&ﬁ%‘?é%sgéa%%ﬁ;% prlBya, phad noorefer e
This is the repkFaggnens, Sﬂﬁetand 15 show a perspective view, a top view,
and portion of a 51de view, respectlve;y, of an alternative self-
- 10 locking arm 234 to be ueed in the disk drive syetem_lo. Now
referring'mainly to Figs. 13, 14, and 15, the arm 234 comprises a
top side 272, a bottom side 274, ‘a front end portion 273, and a
rear end portion 275. Extending from ehe rear end portion 275 is
é pair of extensioh arms 276. The rear end portion 275.
15 : incorporates a'trapezoidal-shaped opening 278 where the eitension.
I.arms 276 form the opposite sides 280 of the trapezoidal-shaped
openihg 278. Each extension arm 276 has a-tip 282 which extends
inwardly. The dietance between the'tips 282 from each other is
| ‘shown as dimension das. 'A protrusion 284 is formed at the rear
20 end portlon 275 within the trape201dal shaped openlng 278 and is
extended outwardly. The protrusion 284 is substantlally
fectangular in shape. At least one notch 286, also known as an
alignment means, is incorporated in the protrusion 284. A strip
288 of preferably stéinless'steel'material is attached to the'top
25 pertion 272 of the arm 234 substantially covering the protrusion

284. The strip 288 is attached to the arm 234 by utilizing a

method such as bonding or welding. A plurality of dimbles 290 is
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Date: 13/9/96 19 361 of the actuator nenber 360. Each horizontal groove 370
conprises a bottomsurface 372, a top surface 374, and a veii §dl HaddeRR@laced
376. The vertical surface 376 (shown by dashed line.in Fig.

substantially trapezoidal -shaped wall 378 having three si desjm“ﬂmugaﬂui“‘
t he sides 380 substantial l.)y face each other. The sides¢380 h

di rension d7. Actuator nenter 360 further .includes a |ongitudinal bore 390.
Figs. 13, 14, and 15 show a perspective view, a top 'view, and portion of a-
side view, respectively, of an alternative self- |ocking arm 234 to be used
in the di dlered emsygiemtiolp 86 + efBhre idignpies| 30Q @ e gsomitesddd ydtHs,
the arm 234 conprises a top side 272, a bottom side 274, a front .end
portion 239P SHFERGRA7enFeREitn s, 0%&@1@%&¢Qﬁn@¢@¢éa35@n@en the

portion 275 i pair,. of exten3| on arns 276. The rear end portion 275
i ncor por af&d 2‘73(64r slr%ﬂ%ﬁji R HPR NS LR RCEHHRT JremheE 260

formthe (Egpo |te S|de.s 280 g t he tra%:zmd shapﬁj Oé)enl ng 278. Each

ext ensi on TP R TIRCTF AN CEP

bet wgen t f m sh on_d otru3|on
284W|gs fo?%eésq;ts ﬁ%lr({eag'r rrf'o% por ﬂfﬂp% déflﬁ% ?5%{]1 @ﬁ _
openi ng 2 t 2 [ bstantlall
rgct angul gr%da#)gl%;?? 2@}pq-'gaast one not &H];Beg{d);:f %r%bv%ﬁasfsaﬁéjal [ gnrrent Y

‘means, i s tirdgRIRAIGNICG Habhdd S tSidrTgn ﬁﬁfbr;ﬁu%th @&ﬁg&rﬁe A e 23 4

stainl ess steel material is attached to the top porti'on 272 of
subst anti abley. covesEing deKITigHEtY At sHRad! mdy 308 decadnaches tiet he

arm 234 by utilizing a method such as bonding or welding. A plurality of
di npl es 2%0pi ®ide 272 and the bottom side 274 to provide an additional
10 high torsional and in-plane bending stiffness for the arm 234.
The skin sheets may be.the flexure components of a head
suspension assembly.
Figs. 16 and 17 show a top view and portion of a side view,
respectively, of the self-locking arm 234 and the actuator member
15 360 in the locked posiﬁiqn. Fig. 18 shows a perspective view of
‘a plurality of the self-lockinq arms 234 and the actuator member
360 in the chked position. Now referring mainly to Figs. 16,
17, ahd 18, in order to lock the afﬁ 234 into the actuator member
.360; the extension arms 276 are inserted into a horizontal groove
20 370, the arm 234 is then pushed along its longitudinal axis while
the tips 282 of the extension arms 276 are forced apart by the
sides 380 of the trapezdidal-shaped wall 378 until the tips 282
of the extension arms 276 come in contact and rest against.the
side walls 364 of the vertical grooves 362, the notch 286 engages
25 .in substantial inierference with pin 368, and the dimples 290

engage in substantial interfer_ehce_ with the top surface 374 of

the horizontal groove 370. Once the arm 234 is in the locked
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This is the replacenent sheet Date: 13/ 9/96 20 forned
The dinples 290 are conpressed by the top surface 374 (see Fig. 11) of the
actuat or nenber 360 when the arm 234 is in the | ocked poshit 5B HabBieH Redided

actuat or nmenber 360 thereby providing the verti cal retalm

necessary to resist vertic notion of the arm 234. Extenjl Mﬂﬁuu!

end portion 275 toward the front end portion 273 is a tra

portion 294 incorporating a |large aperture 296. A pair of skin sheets (not
-shown) may be attached to the top side 272 and the bottom side 274 to
provi de anP@ddriponakhki ghteraldi orahiabdgi fopkandsherdivides by news doicH he
arm 234. The skin shgets may-be the flexure conponents of a head suspension
assenbly. #P@swhighahasla whdwhasubficientawdspedliesn thhna thiederiitéwof the

respectivel gf t he self-locklngéarn1234 and the actuator nmenber 360 in
t he Iockedp%ﬁs bBoRO FP§UIEBSEH§ nﬁlééréEééFfﬁ@eﬂﬁéwoaﬂeatpﬁwrakﬁtﬁn@hgmhb

sel f-1 ocki arns,234. a the,actyator npenber. 36Q in the | qcked position.
hbM/referrﬂﬁﬁ %%fﬁfﬁa}orﬁFﬁﬁnlﬁ% 9¥Ce ] BEOVided By the Pimelese 280m 2The

hor 1 2ont ar oy asEniERRELs 68 chO%afH 237 ARaoERR Oimelss: pBY arE « Lgf nal
whi | 6 t

o des 3230‘*%‘?*‘%ei'?*?ta%%i%?%%%*“iﬁa%féﬁ%%%%ﬁﬁu £OERE B?F‘%éﬁggﬁar opkes"370

ext ensi on @ "Bngiffe COHEL | auﬁgeaﬁeiaﬁnﬂnﬁsffefaﬁbaSRSt gfeatga kS 1 R84 200

the vertical grooves 362, the notch 286 engages I'n su stantla Interrerence
with pin 363 ﬁ@dlﬁhehdlDﬁéﬁ@d?@@Sltlon. The longitudinal retaining force

is provided by the tips 282 of the extension arms 276, and the
10 extension arms 276 which are pushed outwardly by the two sidés
380 of the-trapezgidal-shéped wall 378. The arm 234 is
unlocked and removed by disengaging the tips 282 from the side
_walls'364 of the.vertical groove 362 and then pulling the arm
away from the actuator member 360 along its longitudinal axis.
15 - Figs. 19, 20, and-.2l show a perspective view, a top view,
-apd a side view, respectively, of an alternative self;locking arm.
334, to be used in the disk drive system 10, similar to the self-
16cking arm 234. Parts on the arm-334 which correspond to the
parts on the arm 234 are designated by the'prime,numbers. Now,
20 referring to Figs._19, 20, and 21, an arc-shaped protrusion 336
_is formed at the rear end portion 275' within the trapezoidal-
shaped opening 278' and is extended outwardly. fhe distance
between the tip 282' and the'highest point 337 of the arc-shaped
_ protrusion 336 is d9. A tab 338, alsd known as an alignment
25 means, is formed on the top side 272" betweeh the arc-shaped
protrusion 336 and the aperture 296'. The tab 338 has a.width

d10 and extends toward the front end portion 273' and forms a
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engage in substantial interference wwth the top surface 374 of the
hori zontal groove 370. Once the arm 234 is in the | ocked This |s the

repl acement sheet 21 . Dat e: . 13/ 9/ 96 position, e
retaining force is provided hy the notch 286 whi ch has a Fﬂly
smaller than the width of tfile pin 368 to ensure substantl

once they are engaged. The VYertical retaining force is pr

di npl es 290. The total thickness of the arm 234 and the dinples 290 are

~sufficiently larger than the height of the horizontal grooves 370 to ensure
that subst predeltermtieieiienegie Wi ttr edleedopneddeh@ 7@ ' 2¥h ia ighridit [Hsked

position. The longitudinal retaining force is provided by the tips 282 of

t he extensB8R asmfuXrberaddcofposrtedsiion thenf @it end peartE pua®rar to

outwardly by the two sides 380 of t he trapezoi dal -shaped wall 378. The arm

234 is unISﬁﬁBHeaﬁaeFéﬁﬁvéélﬁymep§eﬁ@aghﬁgaﬁﬁe3BAp§n@BZhﬁwhaadu;uﬁpknawdns
364 of the Veé@£§ groove 362_and.then pulling the armaway fromthe

act uat or I9H§1PFStPSnSFFG&PW@PtaPF9CEF§gs X @aim ofyfkizl shrets

al Fil? Ty kH8E) B Pgei. 9a¥ﬁe%“§§%c”=ﬁea E'edﬁgéh%vﬁph%ﬁé%ﬁfﬁbgﬁkﬁpe htsb;?gtnbé?ﬁtm“d
1

Po M he oh gLl 2901 thOBELIYAR! Hagdtschan! RO L0% LRI At i FiRr PO

referring BQnE%H% slﬁffﬁg§§a@8r2£neagrﬁf §33hapg el S&&@apeggt%?*%axg bffgfat%%an g

at the rear ortion wthin the trapezoi open

i's eXtendeﬂléﬂhﬂ@rébﬁpoﬁaﬁtg'éEaHCﬁeQEtEﬁgﬁehggoh'Qs%%%bl@nd the hi ghest
poi nt 337 of the arc-shaped

Figs. 22 and 23 show a perspective view and a top view of an

10 alternative actuator member 460 to be used with the self-locking
arm 334 in the disk drive system 10. . The actuator member 460
comprises a plurality of vertical grooves 462 having a pair of
side walls 464 Wthh substantlally face .each other, a V-shaped
groove 466 hav1ng a width 411, and a plurallty of dlscrete

;5 horlzontal grooves 468*hav1ng a predetermlned helght. The width

.dll of the V-shaped groove 466 is smaller than the width d10 of
the arm.334 by a predéterminedgamount. Discrete horizontal
grooves 468 which are -in a single ﬁlane form a horizontal groove
patﬁern 470. . Each-discieté horizontal groove 468 has a bottom

20 _surface 472, a top surface 474, and a vertical surface 476; The
vertical surface 476 has a ve;tical dimension 412 which is
smaller than the dimension d9 (see Fig. 20) of the arm 334 by a
predetermined amount. In the preferred embodiment, the
horizontal groové patterns 470 are formed within the |

25 circumference-of'the actuator member 466. Actuator member 460

further includes a longitudinal bore 490.
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protrusion 336 is d9. A tab 338, also known as an'alignngnx means, IS
formed on the top side 272 between the arc-shaped protrusion 336 and the
aperture 296 . The tab 338 has a width d1O and extends fRWRétisHRed Repideg €N

portion 273 and forns a This is the replacenent shee 22
predeterm ned angle with t top side 272. An alignnent Iv!ﬂﬂumgmlm ﬂrther
I ncorporated in the front ehd portion 273 to ensure prec of -
the arm 334 and the head suspension assenbly 33 during the attachnent
process. A pair of skin sheets (not shown) may be attached to the top side
272' and the boFigm skdeandd425t shpwori topaddewi endl pbrghiochoosi anglidandiew,

I n-pl ane bending stiffness for the arm 334. The skin sheets nay be the
flexure coﬁ%%ﬂ%ﬁﬁsvéﬁya ﬁéaﬁhgugﬁéﬁéF@ﬁ membebl $60Fppd. the sedf23ockdwgaarm
perspeCtIVf iew and a view,of an alternative actuator nenber 460 to be
used with tH %%thPoERFh daPREa8AON. { Fiddi 3R 8RPYE 3yPeEFPEGtivReview of

t uat 460 tical 462 |
el T of s BOPTRFRLT5RaORnFES atn: A apﬁytilsz&ésé%%oat HeRber 480nanuune ©
O oong s Ok A%as 1 Hh, T ow "D &P AHE b1 O 18, BEES! ke 2?’3“%%'%@&
groove 46648 SPm! 584 i@aﬂ?&a&a%ﬂw g%@ mgétﬁgeofrﬁbﬁﬁér%p | ﬁdﬁhspEk%%d
anount. Discrete hori zont grooves 4 are 1n a-sitngle ane orma
hori zont al 1 9190y EmPBE+ EanALL- thgechnél§éi§t§oaﬁihaoaiﬁlzgaoggelééﬁehaan%o

bottom surface 472, a top surface 474, and a vertical surface 476

the actuator member 360 and unlocked. The tab 338 is de51gned to
mate with the V-shaped groove 466. Furthexrmore, es the arm 334

10 is inserted into'a‘hofizontal'groove pattern 470 the tab-338 is:
engaged with the top surface 474 of a diecrete horizontal grboﬁe
468 which causes the tab 338 to be pushed downwardly by a
predetermined amoﬁnt-thereby'providing a SUfficienﬁ retaining
force in both the lateral and the vertical direction. The

15 longitudinal retaining force is yrovided.by both the tips 282' of
-the_extension arms 276', the extension arms 276' ﬁhich are pushed
outwafdly by the vertical surface 476 of discrete horizontal
grooves 468, and the arc-shaped prétrusion 336 which is pushed
away by the Vertical su:face 476 of a discrete horizontal groove

20 468 when the arm is in the locked position.’ |

Figs. 27 and 28 show a perspective view and a top view,

respectively, ef an alternative self-locking arm 434, to be used
in the disk drive system 10, similar to the self-iocking arm 234.
Parts on the arm 434 which correspond to the parts on.the arm 234

25 . are designated by double prime numbers; A protrusion 284" is

formed at the rear end portion 275" within the trapezoidal?shaped

opening 278" and is extended outwardly. The protrusion 284" is-
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vertical surface 476 has a vertical dinension d12 which is smaller than the
di rension d9 (see Fig. 20) of the arm 334 by a predeterm ned annunt In

the preferred enbodi nent, the horizontal groove pat t er nsp4zk

wi thin the circunference of the actuator nenber 460. A‘ctu%s@m{Elflg

further. i ncludes a | ongitudynal bore 490. This is the ﬂm eet
23 Date: 13/9/ 96 Figs. 24 and 25 show a top vie of a_

side view, respectively, of the actuator nenber 460 and the self-locklng
arm 334 in the | ocked position. Fig. 26 shows.a perspective view of a
plurality sébshenaiakl3featdnyliagcidashapaenbar 4860300 tilke Fbe@léddon the
position. Now referring mainly to Figs. 24, 25, and 26, the arm 334 is

| ocked |nt@OPhéldetZZBbrOﬁenheratﬁ04andouekochedprotausumnlaB4wann¢methab
t he sel f-1ocking arn1234 Is | ocked into.the actuator nenber 360 and

unl ocked. %%% tapt 9§Ee¢5a5e3|gﬁ@detarmanedmﬁnglehu1vhsW&ppecgraovah¢66

Furthernn as tae arm334 is inserted into a horizontal groove pattern

470 the t RELty 1Bﬂbaﬁﬁﬂsm9fhtFﬁea¥6p4§&rPé@ehﬁ$4aowléthl§éaeteThe width
hor i zont al fﬁ %g 468 mh uses, ab 338 10 be Eushed downwar dly b '
pr edet er mi FEt hﬁfg?ﬁe Bl EB léu?FlEpﬁnFcF P&Pﬁlﬂ&mPGFcéspn(§G€h

HRECH b At G
ﬁzsigghfgfﬁ%roovesgg%guian %KEP%?%hgﬁagééfEro?ng§gﬁgggégmﬁ£8ﬂb§§rg%ghed
avay by t hel véemhége! betlréas errd 6aph @3§'§ﬁ&e£ﬁehﬁébaogﬁébeHEQBﬁeassembly 33
| during the attachment-process.
10 Figs. 29 and 30'§how a top view and portion of a side view,
respectively, of'the_self-locking arm 434 and the actﬁator member
460 in the locked position. The principle of locking and
unlocking the arm 434 is similar to the arm 234.
Figs.'31, 32, and 33 show a perspective, a top view, and a
side view, respectivelgw_of an alternative self-locking arm 534
"to be used in the disk drive system 10. Now referring mainly to
Figs. 31, 32, and 33, the amm 534_comprises.a top side 572, a
.5 front end portion 573, a bottom sidé_574, and a rear end portion
575. The rear end portion 575 incorporates a C;shaped opening
576 where the opening 576 has first and.second ends 577. The
first and second ehds 577 each have a tip 578 which extends
inwardly. A notch 579 is incorporated in the C-shaped opening
10 | 576. Extending from-the fear end portion 575 toward the front
end portion 573 is a trapezoidal-shaped poftion 580 incbrporating
a large aperture 581. An alignment hole 583 ‘is 1ncorporated in

the front end portion 573 to ensure prec1se allgnment of the arm
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468 when the armis in the locked position. Figs. 27 and 28 show a

ey

perspective view and a top view, respectively, of an alternative ——————
self-locking arm 434, to be used in the disk drive Syst gm 0, simlar to

the self-1ocking arm 234. Parts on the arm 434 which corr; Baen ced -
parts on the arm 234 are dgsignated by doubl e prinme nunﬂ ﬂﬂ I on
284" is fornmed at the rear &nd portion 275" within the t ed
openi ng 278" and is extended outwardly. The protrusion 284" is This is
t he repl acenent sheet 24 Date: 13/9/96 substantially rectangul ar
in shape A3dabndl@hies hbadmsdspensient agsemiiey233" (pbot! Rhcwmn diguertidie
protrusion 284". The tab 300 is forned at a predeterm ned angle.with
respect toathéchmﬂgﬁtpmbnassaxis_of,the arm 434 and has a width d13.- The .
width d13 is larger than the width dll of the actuator nenber 460 (see Fig.
22) by a predet EiFPred4andfnt andaAR6ashgwnenperspectdyei.s a om pueat.edrid a
the front enggpottion 273" to ensure precise alignnment between the arm 434

and the heB498u¥pENSPENARsBERBFPRSIVEURFAYRLRE BEMREATER0 ficodesyised gs. 29
AT T oS TR AT M S T AL PR O
05 P ol 8L el ORKLDR: BRI OB A U8 AL R AR SRS 7T,
(espect ) veblurfiagp St RLIAHRLE BBLEshatk)"a:akeadoo Pl bialin L
conpri ses grb8Pesi §62542e Breferably formed within the circumference 501 of
the actuator member 500. In the prefe;red_embodiment, the
10 horizontal grooves 502 have a predetérmined height and comprise a
bottom surface 504, a top surface 506, and a vertical surfaCe_
508. A plurality of.vertical grooves 510 having side walls 512
are incprporated within the circumference 501 of the actuator
‘member 500,' The actuator member 500 further comprises at least
15 one vertical rib 514. .The rib 514 is preferably formed on the
- ' circumference 501 of the éctuator member 500 betweeh the discrete
horizontal.grooves 502. The actuator member 500 further includes
a boré 516. _ | - _
Fig. 37 shbws a top view of the actuator member 500 and the
20 .self-locking arm 534 in the locked pbsition; ‘The prihciple of
locking and unlocking of the arm 534 is Similar to the arm 234.
In the locked position the tips 578 of the arm 534 are engaged
with the side walls 512 of the vertical grooves 510 and the
vertical rib 514 is mated with the notch 579 of the arm 534. The
25 .notch 579.énd the vertical rib 514 have predetermined widths to

ensure substantial interferencé with each other once they are

mated.
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front end portion 573, a bottom side 574, and a rear. end portion 575. The
rear. end portion 575 incorporates a C shaped opening 576~§EET§“TﬁE‘Upeﬁrﬁg
576 has first and second ends 577. The first and second 7 each have .
atip 578 which extends inwardly. A notch 579 is |ncorpor laced

C- shaped openi ng 576. Exteng’ ng fromthe rear end portio m

front end portion 573 is a trapezoidal -shaped portion 58

| arge aperture 581. An alignnment hole 583 is incorporated in the front end
.portion 573 to ensure precise alignnment of the arm This is the

repl acenent she&igss 38, 39, absk d0 BhoW @6 pedépmutitves lweasbrsusEensiamd
assenbly 33 (nqt sh%mn) during the attachnent process. Figs. 34, 35, and 36
show a per BF&EEEPHe Oy & 6}?3}' R4 BeFspesitdye VéRWoofa R alderna tice ekt or

menber 5001to bhe used gteragﬁy i n cqnjunctlon with the self-1ocking arm
534 in t he lGFER1G: 7B k€0 A 18k 9aH VRO S YESHSt ildbs Fhe arm

I lit h tal, 5Q2. Th t al 502
bre pref or S8ty cPERRaBeR en iR %éd%-r ?SI ﬁ?sr oS §Pe POG B a0 T
500. kn th Be re diogn h on e 02 e a
prede%ern1%e hg?éhtgan %b#§?1§°rEq t?ghfsuﬁggbgagg %g%toﬁ' V a¥§fqﬁﬁ?l

and a vertygah §ubfacens08;ab Rhyigl by bevShbitahedpaaye Datiiiiayic gl

wal s 512 are incorporated within the circunterence actuator
menber 5001chketadainaloaxignber th@0akh Ehar Cﬁﬁbbh%eafaklh%aﬁmgo%i oAy dic

rib 514. The rib 514 is preferably formed on the circunference of the
actuat or npredeteffiineddengtheadesinebgporated on the side walls 676. The
side wings'678 are preferably V-shaped and are substantiaily
10 parallel to the longitudinal axis of the arm 634. The vertical_
wall 680 which is formed at the rear end portion 675 is
substantially perpendicular to the longitudinal axis of the arm
' 634. | | |
Figs. 41 and 42 show a perspective view and a top view;
15 respectively, of an-alternatife actuator member 600 to be used,
" preferably, with the self-locking arm 634 in the disk.drive
system 10. The actuator member 600 comprises a verticel siot 608 -
"having an inner surface 612. 2a plﬁfality of V-shaped horizontal
‘grooves 602 are formed within the inner surface 612 of the
20 vertical slot'GOB. The-V-shaped.groove 602 has a-predetermined
dimension to provide sufficient interference with the V-shaped
side wings 678 of the arm 634 when the arm 634 and the’ actuator
member 600 are in the locked p051tlon. The V-shaped horizontal
~ groove 602 may. form a C-shaped indentation 604 (shown by dashed

25 lines in Fig. 42) within the inner surface 612 of the vertical

slot 608. The inner surface 612 further incorporates a plurality

SA9-93-079 | ' - 26 -



hori zontal grooves 502. The actuator nenber 500 further includes a bore
516. Fig. 37 shows a top view of the actuator nenber 500 and the

self-locking arm534 in the | ocked position. The princj |%<£ﬁs| GlgeGceand
unl ocking of the arm534 is simlar to the arm234. In jtion -
the tips 578 of the arm 534fare engaged with the side wal ﬁni‘ﬁlgﬁu ﬁ‘L
vertical grooves 510 and the: vertical rib 514 is nated wi 79
of the arm 534. The notch 579 and the vertical rib 514 have predeterm ned -
wi dths to ensure substantial interference with each other once they are
mat ed. ™ siide wed il 1z amhtl e twa Xt 6 1163/ 9/19fe 2 thidor Iemtzdr 00!
40 show a perspective, a top view, and portion of a rear end perspective
vi ew of an fart&eratinpdusas a hexd ®Pbrm 634 to be used in the disk drive
system 10. The_arm 634 conprises a top side 672, a front end portion 673,
a bottom si de 6F49-a 430 R JH7Df She amm 1634624 Gk Aackyaten)
rallel to the . langitudina

i & of i nEIPRT638T AT ARE dPokiell BRSHR. e g ST B ARTRENrAh G

UTSpr LS SR bl o T PR SIS SLT B Ve e

Chetane, R 58 AU the LR S SALUF MY A lde
wings 678 are aligned with a V-shaped horizontal giodve 602. The
.arm 634 is then pushed along its loﬁgitudinallaxis toward the
actuator member 600 to engage the V-shaped side wings 678 into

10 the.V-shaped horizontal grooves‘602. The arm 634 is then pushed
further inéide the vertical slot 608 while the side wings”678 are
sliding within the horizontal groove 602 until the vertical wall
680 of the arm 634 comes to rest agaihst the ledge walls 616 of
the actuator member 600, The arm 634 is unlocked and removed by

15 pulling it away from the actuétor member 600 along its

;1ongitudinal axis thereby causing the side wings_678-tb disengage
from the horizontal grooves 602. The V-shaped side wings 678
have a predetermined size to.ensuré substantial interference with
the Vv-shaped horizontél grodvés 602 in the locked position.

20 The foregoing detailed description in conjunction with the
accdmpanying drawings shows ﬁhé'naturé and'advantages of the
present invention Which is an actuator arm assembly where each
actuator arm is indepenaently and individually insertable and
removable from the actuator meﬁber, thereby providing a method

25 for easy replacement_of eaéh damaged 6r defective arm and head

suspension assembly independent of any other head suspension

assemblies. Furthermore, each arm has its own self-locking means
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Figs. 41 and 42 show a perspective view and a top view, respectively, of an
alternative actuator nenber 600 to be used, preferably, mntn the
sel f-1ocking arm 634 in the disk drive system 10. The a u nenber 600
conprises a vertical slot 608 having an inner surface 6

V-shaped horizontal grooves¢©02 are formed within the in

the vertical slot 608. The V-shaped groove 602 has a pre

di mension to provide sufficient interference with the \hshaped S|de mnngs
678 of the arm 634 when the arm 634 and the actuator nemnber 600 are in the

| ocked posithieaebyT e ivtistatderd; tild HEE@AIFdH oMe Sl fEtE #hind rdmnts .

I ndent ati on 604 (shown by dashed lines in Fig. 42) within the inner surface
612 of theAndr singe sach 66A.f -Toekimeasurifsadndeberfderntleyr dmt aimpdivddsa Bly
plurality . This is the replacement sheet 27 Date: 13/9/96 of side walls
614 and | edgéewiRbiecand remevablesfoondiieeadlE tharr membaemc|tiieamn ar be
606. Fig. 43 shows a tqp view of the arm 634 and the actuator nmenber 600 in
the | ockedmﬁ3§| Vegy. thin shedeby, aldewinge saahﬁt@sma%t Fadnctdan diord Hfrber

600, the r end portlon of the rme634 is ali "with the vertical
sl ot 808 a Skh &P §ﬁ‘§p@a‘ tg@ RVRge 7@%9?%qugﬁe AR S¥Rem-

QQTLZ?SQE'MQI oA ebes <t 3B Bty @?&Sﬂ?ﬁ%@ﬂ%ﬁb%@% ks T%a';%n
into the Vashapendaor | favela@1aaLes ;805 B AURAIM G 30 OUlIBbus

further insi e vertic e t W gs
modlflcatlons may be made without departlng from the spirit and

the scope of the invention. For example, protrusions 284,'284";

10 and 336 of the self-locking arms 234, 434, and 334 can be made in
different shapes and with different numbers of tabs, dlmples,
springs, notches, and extensions without departing from the
spirit of the invention herein. The bos; 80 or the tab 84 of the
self-locking arm 34, and 134 can be made of different shapes or

15 replaced by a notch of-a different shape. Or, the self-locking

| .means such as boss 80, téb'84, dimples 78 or equivalent thereof
can .be incorporated into ﬁhe actuator member instead of
incorporating them into the arm Wiéhout departing_from the spirit
of the invention herein. Accordihgly, it i$ to be understood

20 that the invention is not to be limited by the specific
illustrated embodiments, but only by the scope of the appended

claims.
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sliding mnthln t he horizontal groove 602 until the vertical wall 680 of the
arm. 634 cones to rest against the |edge walls 616 of thev\ﬂ "mm

600. The arm 634 is unlocked and renoved by. pulling it a m "ﬂgﬂmﬂ"’
actuator menber 600 along its longitudinal axis thereby calsihg 4t h# sfde
wings 678 to disengage frofthe horizontal grooves 607 The V-shaped side

W ngs 678 have a predeterntned size to ensure_substant al—-naterferencewth
t he V-shaped hori zontal. grooves 602 in the | ocked position. The fore90|ng '

detailed description in conjunction with the acconpanyi ng Tts Shee aced
the nature and advantages of the presemLAIMENtion which is Hﬂ t rm
assenbly where each,actuator armis independently and indiv I

" insert abl ¥eaRdai®aovabl e from the actuator menber, thereby providing a

. method for easy repl acenent of each damaged or defectlve arm and head -

- suspknsi on ass anyAPnGEEBﬁH@ﬁtaEF §ﬁ§e@gﬁér FeBBT4§4PEisi on assenbl i es.

Furthernore, each Zgni as,| its_own sel.f-1ocking neans This is the

r epl@cenent shBef® ocking armp.aRd 13/ 9/ 96 t her eby elininating t he need

Tor gny externgh 4etahPLAonIRBEs ndDEhd! °8eeasD:a8! Lol RSN AR ancial

|ndependently and I'vidua € and remno &Y3et4
membger , CaltREsHREES¥PE Y168k hgigby al | owi ng substantla
reductlon |n€%?2k to d?s s%ac?ng angn%he overal | height of a disk drive
system A nunber- of enbodi ments of the present invention have been

descri bed. Nevertheless, it will be understood that various nodifications

may pe made WA2houtAﬂeaatﬁaagrfaﬁﬁ1abgemﬁlylasaﬁdcihedseﬁpela&nihe in
i nvention. For exanple, protrusions 284, 284",

2 which said self-locking arm comprises a -self-locking means.

1 3. An actuator arm assembly as recited in claim 2, in

2 which said actuator member is in substantial contact with the
'3 self-locking means of said self-locking arm.

1 4. An actuator arm assembly as recited in claim 3, in

2 -‘which the self-lbcking means prevents vertical motion of said

3 self-locking arm.

1 5. An actuator arm assembly as recited in claim 3, in

2 which the self-locking means prevents lateral motion of said

3 self-locking arm.

1 6. An actuator arm assembly as recited in claim 3, in

2 which the self-locking means prevents longitudinal motion of said

3 self-locking arm.
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and 336 of the self-Ilocking arns 234——434——aﬂd—334—ean be—ade—+n—di-fferent
shapes and with different nunbers of tabs, di npl es, spring: _
ext ensi ons wit hout departing from tThisSh tHastBetm limedl nventi ﬂlﬂﬂiﬂ“ﬂﬂmmi |“|
‘boss 80 or the tab 84 of the self-lo and 134

di fferent shapes or replacdd by a no rent shape Y, the

sel f-1ocki ng neans such as boss 80, tab 84 es 78 or eqU|vaIent

t hereof can be incorporated into the actuator nenber i nstead of

inco;foratlng theminto the arm w t hout deEarting fromthe spirit _of the
i nvention herei A: Ac®Br 8FRYRYOT BTsasdeBRLNnas, FS&&th&P FﬁélthenﬂPon is

not be |i n1 by, . Lfic i-llustrated enbod t Iy t he
scopefof te1G pgﬁaeaegfaiﬁgﬁlng PRAES; gr?HEnFﬁpyﬁf # sﬂ@gﬁ 3 Dﬁﬁé

14/ 1/ 99 le&hgﬁgﬁdghéi”hoé on. 68 Q&#Haégi -%Hbﬁ§§§”9k% system conprising:
at | east one actua armhaving a tfont end portron~and a rear end-
portion; and an actuator member having a first axis, the actuator nenber
havi ng an outer surface having a plurality of arm grooves which run in a
direciion substgnti ahhyagenRe6€i §ohaastembilg 45' gbcakks ifaehadh theigrm
grooves having internal walls which are shaped to receive a single actuator

arm ®»ne O&hsahdsaim_acmaeerrnemburngombmsearaesdlfpmbtkﬂngofneamsd
actuator arm said

1 - 9. An actuator arm assembly as recited in claim 8, in

2 which said self-locking arm is in subspantial contact with the
3 self-locking means of said actuator member.

1 10. An actuator arm assembly as recited in claim 9, in

2 which the self-locking means prevents vertical motion of said
3 self-locking arm.

1 ) 11. An actuator arm assembly as recited in claim 9, in

2 which the seif-locking means prevents lateral motion of said

3 self-locking arm.

1 12. An actuator arm assembly as recited in claim 9, in

2 which the self-locking means prevents longitudinal motion of said
3 self-locking arm.

1 13. An actuator arm assembly as recited in claim 9, in

2  which the self-locking means prevents vertical, lateral, and

3 longitudinal motion of said self-locking arm.
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actuator arm having a rear end portion-which does not conple{e{y enclose
t he actuator nenber when the actuator armis attached to the iw ““‘“““'
u

nenber such that the actuator armis Tﬂdm¥&4H9ﬁ&¥ and |ndep
removabl e from sai d actuator menber. 2. W rt ers

*

conprising an alignnent devirce for aI| tow'arn1relat|ve to

t he actuator nenber. 3. T systen1o ein the alignment
devi ce conprises a protuberance of the actuator nenber which is received by:.
.an opening located in the rear end portion of the actuator arm This is-

t he répl acenent MeetArDeaca:ualﬂHﬁlaﬁnéhssexﬂﬁfwsym:mmiﬁimyai m 1, wherein the
al i gnment device conprises an alignment groove in the outer surface of said
act uator ‘menber anuraRtHRter guenber thavninm s teindunfsrencel | andtd horizonsal .
axis. 5. The systen1of claim4, wherein the alignnment device further
conprpses &ﬁngﬁm1 menber on the rear end portion of the act uat or. arm

P o ot g?%a.sfﬁlf [t h, S B R e o f a$§'[egm (P8t & £ront
| d f th

Cro 3] O st doilic dﬁ*irean Yo it fpf‘ﬁc%%“f‘ééf it line 8- SRaTBbRLion
(nser et | g0 ey aajz‘ng'lr?'}.tn g;&%ﬁrmlaa'&r&%@wtmmrnofmnw ESoove

sized'to fo
3 of said actuator member. -

15. An actuator arm assembly as-;ecited in claim 14, in .
which said horizontal groove further comprises a bottom surface,

a top surface, and a vertical surface and is formed within the

S TR C R o

circumference of said actuator member.

16. An actuator arm assembly as fecited in claim 14, in
which the actuator mémbér comprises a plurality of vertical
igrooves having side walls, said side walls substantially facing

each other.

B W R

17. An. actuator arm assembly as recited in claim 16, in
which said self-locking arm comprises an alignment means, said

alignment means is adapted to enéage with the vertical groove-of

Bw N e

said actuator member.

18. An actuator arm assembly as recited in claim 16, in
which the actuator member further comprises a pin'whiCh is

inserted into at least one.of the vertical grooves of said

B W N

actuator member, said pin having a predetermined width to ensure
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interference fit with the alignment groove after insertion and wherein the
rear end portion of the actuator arm has an opening tu—fece, I m '

The system of claim 1, wherein the actuator arm has an open ,Iﬂll num:"mHm
into the rear end portion of said ar o Sheet e Rep daptell t© fit "M thinm
t he arm groove of said actugtor.nenberJ t ke repl acenent sheet
31 Date: 14/1/99 9. The sy , Wherein said opening
is a C shaped opening having first and second ends. 10. The system of
claim8, wherein said opening is a trapezoi dal -shaped openi ng having first
and s®condsekstanttbalainsertérenbe wysheghef sibei wallsf oft Baid amrtisialy a
| ocki ng device for securing the-actuator armto the actuator nenber. 12.
The s§stengmPoveadfiter, imkertiant he | ocki ng device conprises a plurality of
dinpl es | ocated on the rear end portion of the actuator-arm the dinples
.engagi ng the arm groove of said actuator nenber. 13. The system of cl aim

11, wﬂerein t he éocking devi ce conprises a_tab | ocated on the rear. end
portibn of the 4¢tualBraGFiRERGagFRg2ERemath §Po50E16R s 40y CA@idh i, 1in

e o S SYTASR ph A dnghh WLER 2Rk b RABRILAY Gpoel ¢
14, w@erel efgﬁgu fég&faogcgﬁg£b§ $8ﬁgggg mythln.the arﬁlgroovg on opposite

si des” of thé

1 | 20. An actuator arm assembly as recited in claim 18, in

2 which said self-locking arm éomprises an opening incorporated in
-3 the rear end portion of said arm.

1 21. An actuator arm assembly, as recited in claim 20, in

2 which a protrusion is formed within Said opening, said protrusion

3 further comprises a notch, saidlnotch is in substantial contact

4 with the pin of said actuator member. |

22. An actuator arm assembly as recited in claim 14, in
which said self-locking arm further-comprises a pluralitylof‘

dimples which engage into the horizontal groove of said actuator

i W R

member by friction interference.

23. An actuator arm assembly as recited in claim ‘14, in
which the rear end portion of said self-locking arm incorporates

an opéning, said opening is adaptéd to fit within the horizpntal. 

1
2
3
4

groove of said actuator member.
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armfromthe other extension arm’ -~ 'This S the replacenent sheet—32——
Date: 14/1/99 16. The system of claim

tab menber | ocated at its distal en jmﬂ'ﬁ"m'ﬂ mjﬂm
internal wall of the arm groove. entconprrsrng

one actuator arm having a fpont end ear nd portion;

actuator nenber having a fi kst axis, the actuator havrng an outer
surface having a plurality of arm grooves which run |n a di rection
substantially perpendicular to the first axis, each of the arm grooves

havi ng i nternal 24al | anWiicthiatod: 2MaPae sembleCaisy &etital) /it addiat @3 arim
one of said arm grooves receiving the rear end portion of said actuator

arm ZsardwhathaSauéabmehamgngsaareashawedb@panmquhaﬂlnyxinnan ayudrps etehd
encl ose the actuator nenber when the actuator armis .attached to the
actuaBor nengsér such that the actuator armis individually and

i ndependent |y renovabl e from said actuator menber; a transducer assenbly
attached to the actuator ar'm a data storage disk |ocated proximte to the
transducer assenhly; .a rotation device connected to.the disk for atrng
the disk; and aggactﬁthFtH€$PEeaEBhﬁ§ 1¥o ash & erdited o éﬁﬁ

nnving thewﬁ&%ﬂ duc%r assenblgsrel%E%%%z%gdaqeg%aaéd openlng hav1ng flrst

said opening
3 ena second extension arms.

1 26. An actuator arm assembly as.recited'in claim 23, in
2 which said Self-lqcking arm further comprisee.a plurality of |
3 dimples at a predetermined distance and eubstaneially near to.
4 said opening. | ‘

1 - '27. An actuator amrm assembly as recited in claim 23, in

2 which said self-locking.arm further comprises an alignment means
3 ‘at a predetermined distance from said opening.

1 28. An actuator arm aSsembly as recited in claim 27,

2 which said alignment means is a boss.

1 : 29. An actuator arm assembly as recited in claim 27, in
2 . which said alignment means is a notch. |

1 '30. An actuator arm assembly as recited in claim 17, in

2 which said self-locking arm further comprises a plurality of

3 dimples which engage into the horizontal groove of said actuator
4 member by friction interference.
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This is the repl acenent sheet 33 Date 1471799 18. . The system of _
claim17, further conprising an ali for aI| _
armrelative to the actuator nenbergp eet as glglmummﬁuumﬂl |
t he alignment device conprises a prot e actuatoﬁ menbér #hith
I's received by an opening I©cated in ort| n of the actuator
arm 20. The system of claiwm 17, mhereln the allgnnent devi ce conprises an .
al i.gnnent groove in the.,outer surface of said actuator menber running in a’
‘direction substantially parallel to the first axis. 21. The system of claim
20, wherein the3hl i gomeactyavdreatmraheemibypas sesecianedl igngdatimndibhednon
the rear end portlon of the actuator arm adapted to engage with the

al i gifrent Whisdy esaid seelf atecking amnbéurter qemprisesnanf OPRALRG2,
.wherein the ali nent nenber conprises a boss |ocated_on the rear end:

por t i%b n(ﬁquﬁfébﬁ @rin HRe Te3hend POREIPRPHCEREAt 25Reet 34

Date: 14/1/99 23. The system of claim 20, wherein the alignment device :
further conprises a pin which is inserted into the alignnment groove of said .

act uai[ or manberBZ.Sa'ﬂmpégtﬁgtgfzaezqntaosgé)nrtbnly as recited in clalm 23, in

2 which said openih& incorporates a pair of extension arms.

1 " 33. An actuator arm assembly as recited in claim 32, in
.2 which a protrusion is formed within said opening.

1 34. An actuator arm assembly as recited in claim 33, in

2 - which said protrusion further comprises a notch.

1 35. An actuator arm assembly as recited in claim 34, in.

2 which said self-locking .arm further comprises a plurality of

3 “dimples which'engage'into the'horizontal groove of said actuator

4 member by friction interference.

'}

36. An actuator arm assembly as recited in claim 35, in

2 which said arm further cdmprises an alignment means at a

3 predetermined distance from said protrusion.

1 37. An actuator arm assembly as recited in claim 14, in
2 which said actuator further comprises a vertical rib having
-3 substantial contact with the rear end portion-of.said:arm.

SA9-93-079 . | - 34 -




Cinterference fit with the alignment groove after insertion and wherein the

rear end portion of the actuator ar Lia@dqto r JRR4.
The system of claim 17, wherei n'the‘mStg 21 BQQﬁleQgg an ﬁ H H“'ﬂ Imslr“ |!|iZ
incorporated into the rear end portim '{ﬂ H“‘m the opening is adapted
to fit wthin the arm grooge of said er. (25. The system of
claim 24, wherein said opehNing is a G shaped . opening having first and
second ends. 26. The system of claim 24, wherein said opening is a
t rapezoi dal - shaped opening having first and second extension arnms._ 27. The
system of cl ai 3817, Ahurchuatosnpris As§emblyc risnFegdiede o Cdrirg tthe
actuator armto the actuator nenber. 28. The system,of Clﬁ%ifm 27, wherejp
t he Rocki whigbvrasdcueptisas Zipl dpafPEnest Of he SHTEURESF BT IRF 2 end
portion of the actuator arm the dinples engaging the arm groove of said
act udt or AEKPAEOX MeMREZ.i s the repl acement sheet Date:  14/1/99 29. The
system of claim 27, wherein the | ocking device conprises a tab |ocated on
the rear end portion of the actuator arm engaging the arm groove of said
actugtor enbety 30,,Tug. SusEemoh SlAdioAls ol MM iHbcals ¢Rfim 38l pxiti on
ar '

of said actuat comprises a pair ‘of. extension arns. 31. The system of

clai m 30, w}p{g%e is,git AGHrE X LSRRI iACOripdrated @ \WPdiiihg Neawiny gi awvechn

oppoSite SI'dES O e -act uat or _ _ .
1 formed therein, said vertical rib is in substantial contact with
2 said notch in the locked position.
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armfromthe other extension arm 327 The system-o erein each
extension armhas a tab nenber |ocated at its dlstal end 3“
by a recess in an internal wall of t ES \Replaca®.. A d

Y —- o}

having a spindle.nmotor and a pluralit recordi ng dISkS gﬂ ﬂ"
conprising: an actuator arnKésseany act grat or nenber, said
actuat or nenber having a circunference with a horizontah groove therein,
and a renovabl e actuator armhaving a top side, a bottomside, a front end"
_portion, and a rear end portion, where the rear end portion of said
renovabl e actuatdd®r. aamdisk rydmnvecdyisitente Haorirp i &pigrdicy enafosai al
actuator nenber for securing said rear end portion of said actuator nmenber
This s t helugplitarioft magmestc3gecordingDatiskss/ HWRL$ierd: suspensi on
assenbly conprising at | east one head, said head suspension assenbly

at t acBed to t he 3 GREUSHPTHGETY @FSEMbLYI FOBRAFANG Bl ARKUALRF rﬁ‘elﬁber
contrgll nmeans; _an.actu tor/drlve means connected to said controller

means ialnd QaVﬁnacFu&rla’F d Qoé't};?og’/r% (ﬂqﬁ?r:f%'ans for .
Connedt ed To. oaRaEatt PORAEEnERL AT a7 Grbach d95ur hyP R of RO frenEront

for sgndlngnd portion, and a rear end portion, where the rear end portion

7 of said arnlls in substantial contact with the horlzontal groove
8 of said actuatof_member;
9_ a head suSpensidn assembly comprising at least one head,
10 said head suspension'assembiy attached to the.self-locking érm-of
11 said actuator arm assémbly; o | |
12 a controiler means;
13 an actuator/drive means connected to said controller means
14 = and said actuator arm assembly thereby providing means for
15 controlling the movement of said heads;
16 { . a read/write.chanhel means connected-to said conﬁroller
17 means and said head thereby providing means for sending and
18 receiving data from said disks; and
19 ' a spindle control/drive means connected to said control;er
20 means and said motor thereby pfoﬁiding means for controlling the
21 rotational speed of said disks.
"1 41. A disk drive system as recited in c;aim 40, in which.
2 the horizontal groove of-said actuator member further comprises a
3 bottom surface, a top surface, and a vertical surface and ié
4 formed within the éircumference of said actuator member.
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and receiving data fromsaid di sks—and-a-spindle control7drive neans
connected to said controller neans and said spindle notor g
means for controlling the rotati on'Eils Hﬁkménmladaddl sks mm‘m’mll tm"ﬂm
systemas recited in claim33, in nbers conpki ses sa *
plurality of vertical groov haV|n sald syde wal | s
substantially facing each other. I'S r|ve systeh as recited in
claim34, in which said. reanabIe actuator arm conprises an alignnment neans
for engaging with the vertical groove of said actuator nmenber. 36. A disk
drivel system as4Beci Aedisk drdven 8Fstem aisi clecdzied deamolalime 40t uat evhighn
further conprises a plurality of dinples which engage into the horizontal
groové of thedagtuatosr memhBEr COPPriEEsi 8npilhrelidye@fe vertingls groqyRs
repl acenent sheet 37 Dat e: 14/ 1/99 37. ‘A disk drive system as ,
reci t®d |hh%YbPﬁ1§Bde|HaﬁﬁﬁchséaﬁdsiéﬁDVQBﬂé §EP§§P§F%&¥%ﬂtﬁqqiﬂgwﬂiﬁﬁlses
an opening incorporated in the.rear end portion .of sai-d renovabl e actuator
arm %8. POWek-drive systemas recited in claim34, in which the actuator
menber further conprises a pin-which is:@inserted into at | east one of the
vertical grooves of said actuator nerber, said pin having a predeterni ned
wi dthy Lo ensureggubshagh kgl a0y er LEEBRCaW HaciREa LS Al 4%, $H nich

vertical groove after rnser

2 said self- 1ock1ng arm comprises an alignment means} said
3 alignment means is adapted to engage with the vertical groove of
4 said actuator member.

1 44. A disk drive'sysﬁem as recited in claim 42, in which
2 the.actuator member further comprises a pin which is insertéd'
3 into at least one of the vertical grooves of said actuator

4 member, said'pin having a predetermined width to ensure

5 substantial interference with the side walls of said vertical_
6 -groove éfter insertioh. | '

1 45. A disk drive system as recited in claim 44, in which
2 .said pin has a length which extends substantiaily the'height of
3 said actuator member.

1 - 46. A disk drﬁve systém as recited in claim 44, in which
2 .said self-lbcking arm comprises an opening incorporated in the
3 rear end portion of said arm,

1 47. A disk drive system as recited in claim 46, in which a
2 | protrusion is formed within said opening, said protruSidn further
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39. Adisk drive systemas recited 1n claim38, in which said pi n has

| engt h whi ch extends substantially,t I ght of said act
‘A disk drive systemas recited i n%gf < cen Replaced s ai djm“\lmmr““mml

actuator arm conprises an opening i the rear *=nd pértMons of*
sai d renpvabl e actuator ar 41. A temasgrecited in claim.

40, in which a protrusion i fornmed within said openingy said protrusion
further conprises a notch, said notch is in substantial contact with the
pin of said actuator nenber. " This is the replacenent sheet 38

Dat e: 314/ 1£98pxisesAadnoitcl.i saisy siormhas s dgi tsatbs tard ki Ing3tact whl e the
rear end portion of said renovable actuator armincorporates an opening,
sai-d 6peniﬁgni§fa§ééﬁeé0$@aﬁpﬁ'WQNM%I%he hori zontal groove of said
actuator menber. 43. A disk drive systemas recited in claim42,- in which
said opening is a C shaped opening having first and second ends. 44. A disk

dri : [ N | ai m 42, in which sai ning. | . .

e T TS B S B B W in i
i sk gdriv S s )

G ke 311 VoSS! SIS ERSHbETALN HLALRAZ b MU Sfrrmuale dfhuLe

and SﬂbStaﬂhhéh|éﬁB§§E Eﬂt%ﬁkﬁeoﬁﬁ&&Q%Qt@@ grdiviK oF i94B  Yad aiR B Nifshb &F

inclaimd42, 1n I'ch the actuator nenber conprises a vertical groove and

Said 4 by friction interference.
1 49. A disk drive system as recited in claim 40, in which
2 the rear end portion of said self-locking érm.incorporates an
3 opening, said opening is adapted to fit within the horizontal |
4 groove of said actuator member. -

1 50. " A disk drive system as fecited in claim 49, in which

2 said opening is a C-shaped opening having first and second ends.
1 51. A disk drive system as recited in claim 49, in which

2 ‘said opening is a trapezoidal-shapéd opening having first and

3 second extension arms.

1 | 52. A disk drive system as recited in claim 49, in which

2 said self-locking arm further comprises a plurality of dimples at
3 a predetermined distance and substantially near to said opening.
1 53. A disk drive system as recited in claim 49, in which

2 said self-locking arm.further comprises an alignment means at a
3 predetermined distance from said opening.
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renovabl e actuator -arm furt her corrprl ses an ali gnnent neans. for iﬁﬂgﬂ

wth said- vertical groove. 47. A dmgs}ggtHySeBegﬂ/ﬁ fbadas reC| w‘(um

i n which said alignnment neans is a k drive

in claim46, in which said allgnrren ﬂ'ﬂ“ﬂlm tch This is the_
repl acenent sheet 39 ( Dat e: fsk drive system as
recited in claim42, in whiAch said opening |ncorporate a pair of extension.
arms. 50. A disk drive systemas recited in claim49, in which a prOtrusioh
is formed within said opening. 51. A disk drive systemas recited in claim
50, ‘in which sgiad pro@isk @rifve shetesomsr ireed teddircieldbizn 58 di ¥k Wirick
systemas recited in claim51, in which a plurality of dinples is forned on
sa|d2renosahbeaaagmaEmm mennsSis A dhosls .dri ve system as recited in claim
52, in which said renovabl e actuator arm further conprises a notch at a
predeternined di stance fromsaid protrusion. 54. A disk drive system as
recited in claim33, in which said actuator nenber further c rj ses
vertical rib h&%i-ngAsGiskafize SyStER afi MeHES &t SR oﬁmo’rpo‘fh’s‘é?d

arm _55. A disk_qrive systemas recited.in claim-54, in WhICh sai d vertlcal'

rib s foFﬁ'éG Bljrlﬁﬁg‘eatrméﬁcé SPLER-d actuat or nenber.

56. A disk drive system as recited in claim 43, in which

1

.2 ‘said self-locking arm further comprises a plurality of dimples
3 which engage into the horizontal groove of said actuator member
4 by friction interference.
1 57. A disk drive system as recited in claim_SG, in which -
2 said self-locking arm further comprises an opening incorporated
3 in the rear end portion of said arm.
1 i 58. A disk drive system as recited in clgim 49, in which-
2 Said'opening_incorporates a pair of extension arms.
1 59. A disk drive system as recited in claim 58, in which a
2 protrusion is formed within said opening.
1 - 60." A disk drive system as reéited¢in claim 59, in which
2 said protrusion further comprises a notch.
1 61. A disk drive system as recited in claim 60, in which a
2 plurality of dimples is formed on said self-locking arm.
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This is the replacenent sheet 4 0 Date: 1471799 56. ‘—A—dfak drive
systemas recited in claimb55, in thﬁgedﬂﬁdBw fL” her

openi ng having a notch formed therein, r| b |H!ﬂ IF’ﬂIH!II
contact with said notch in the | ocked ”' A di sk driwe s

recited in.claim33, in whi the horl ai d actuat or nenber
further conprises a bottom surface, a top surface and vertical surface
and is formed within the circunference of said actuator nmenber. 58. A disk '
- drive systemas recited in claim33, in which said renovabl e actuator arm

further conprisé.a pl diaki dyive dyspbasaahrehleagaga cAedm 16 .hdmi il

groove of said actuator nenber by friction interference.
2 said arm further comprises an allgnment means at a predetermlned

3 distance from said protrusion.

1 63. A disk drive system as recited in claim 40, in which
2 said actuator memﬁer further comprises a vertical rib having
3 substantial contact ﬁith the rear end portion of said arm.
1 64. A disk drive system as recited in claim 63, in which
2 said vertical rib is formed on the circumference of said actuator
3 member.
1 65. A disk drive system as recited in claim 64, in which
2 said arm further incorporates an opening having a notch formed
1 therein, said vertical_rib is in substantial contact with saiad
2

‘notch in the locked position.
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