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PIVOT SUPPORT FOR ACTUATOR .ARM 

This invention is directed generally to the field of 

disc drives, and more particularly to an improved pivot 

support for the actuator arm thereof. 

Disc drives record and reproduce information stored 

on concentric circular tracks on magnetic discs. The 

tracks are written and read by magnetic heads which must be 

accurately positioned over a selected one of the tracks on 

the surface of the disc. Various methods have been used 

to position the heads and hold them precisely located over 

the selected track. The two commonly-used types of head 

positiol)ing mechanisms are linear and rotary head 

actuators. DE-A-2812981 and JP-A-59/36379 disclose 

examples of such head positioning arrangements. 

In the second, rotary type, to which this invention 

is directed to, the head moves generally radially in order 

to access the various disc tracks. However, the movement 

is usually along a segment of a circle. The commonly­

known form of rotary actuator in~ludes a head/arm flexure 

for supporting the transducer, the transducer or read/write 

head.extending out from a pivot to the track position to be 

accessed. Extending from the pivot to essentially form a 

V-shaped actuator arm assembly with the head/arm is an 

actuator arm, which in turn is coupled to a stepper motor. 

As the stepper motor rotates, the actuator arm assembly 

rotates about the pivot point, moving the transducer from 

track to track. Obviously, a highly stable pivot at the 

end of the actuator arm distal from the stepper motor is 

absolutely required, so that with the wear caused by time 

and repeated usage, and the fluctuations caused by 

changes in ope~=~ing temperature, the 

of the transducer relative to a 

prese~ position 

target track 
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and its long .·~erm stability over that track is not 

easily. altered. The pivot mechanism must offer hiqh 

precision, reliability and low mechanical resistance. 

Further, in the present price-conscious competition in 

the disc drive market, the pivot mechanism must be 

easily constructed and assembled. 

The pivot mechanisms in the prior art generally 

include a sh~ft supportinq the juncture of the two anns, 

i.e." the actua~or drive arm and the head arm, .two ball 

bearings, aqd the required sprinq-retainers pre-load 

springs and· ~attachment means coupling the s~pal'."ate 

elements to:· the arms. 

This·invention provides a disc drive including a 

base casting and upriqht sidewalls def ininq a data 

storaqe device housinq, a rotatable disc supported on a 

spindle motor for constant rotation and having -data 

stored in \ .. a'.ddressable locations on tracks thereon, an 

actuator a~m supportinq a transducer for accessing said 

locationsron the disc where data can be stored, the 

actuator arm being supported at one end by a bearing 

support structure at a pivot point and about which 
t~earm may rotate;_ wherein said bearing support 
structure ·comprises a pre-loaded compliant bearing 

assembly ··mounted to said base casting to support said 

actuator ·-,arm at one end thereof. 

Th~ following is a description of some specific 
embodiments of the invention with reference to the 
accompany· drawings, in which: 

Fig. lA is a top plan view of the disc drive, a 

disc drive base castin~ and actuator arm designed in 
accordance with this invention; 
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Fi9. , .. ,::lB is a perspective view of the arranqement 

of Fiqure a:A. 

Fi9. ·2 is an exploded view of the essential 

elements of the actuator arm of the present invention; 

Fig. 3 is a vertical sectional view ~f the base 

castinq of ·~the present invention; 

Fi9. ··4A is a view in section of the bearing · 

housing of<the pr!!sent invention; and 

Fig~ 4B is a plan view Qf an alternative 

embodiment· of the actuator arm support. 

Referring to Figs lA and lB, the major components 

Of .a disc drive ~esi9ried in accordance with the present 
invention'' are illustrated, including a housing. 2 having 

a baseplate 4.and upright walls 6, 8, 19 and 12 which 
define the·~:· enclosed region where the rotating disc and 

actuator·ar:m are positioned. The integral base casting 
for the base of this disc drive is shown in greater 
detail in ·Fig. 3. The base casting includes a·spindla 

motor mou~tin9 region 20, where the spindle ~otor is 
located and supported for rotating the disc on· which the 

data is stored. The disc rotates in the open area 

indicated :generally at 22, 24 where sufficient free 
. . 

space is 'defined to moun~ one or more discs for rotation 

while leaving an area in which air may flow freely over 
the surface of the disc. 
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Adjacent one of ~e sidewalls 4, an area 26 is defined 

_,here a stepper :otor !s loca~ed. The dr:i.ve shart of the 

s1:epper mote;- eln:ends 1:p ~rcuqh the drive shaft openinCJ. 28 

~o c:on-eact the !istal ;cr:!cn of the a=uatcr. arm which 

•.ti!! be described wit.~ :aspeci: to FIG l. The step-by-step 

~~a~!on of the· stepper :o1:or vill cause ·movement of ~e 

ac~':!a ~er arm, ~e ar:: car:yinq a transducer ._,hich is 
~~ereby selectively positioned over the surface ot the d~sc 

in t..":.e open:: reqi:::l 22 ~~ access the data on the surface of 

t..~e =c~atinq disc. 

T~e above-desc~i=ed f eatura of the inven:ion ·vill be 

~ore· apparerit ~=== z!G : ~hie: shows a top plan view of the 
stc=:-aqe disc 30 :ounted vit.'li:l the housin9 2 for rotation 

abou4: ~!1e spindle Jl; The actuator arm 32 which incl.udes 

dr!.ve arm 38' and ~:.-ansducer suppcrt arm 44 supports the 

:~ar.sd~cer ~~a~ ~~e end Of flexure 36. ·The arm 32 moves 

:.n =esponse«·!to selective stepwise rotation of the stepper 

~o1:e~ 37. The ac:~ato: ·ar.:i assembly 32, and speci£ically 

c=!ve arm po~ic~ 38 ex~ends f:om a pivot bearinq mountinq 

'o -:.::= the ~"l:-i ve shaf-:: ~ 2 cf the stepper motor 3 7 • The 

a:.:.:·.1e arm s·s suppor:s" at one side thereof, extendin9 
~c-..rard the .rota.1:i:iq d!sc, transducer support arm 44 to 
"Jh!c::. the· fl"exure 36 and t:ansduc•r 34 are attached. As 

-=~e ::i ve ar= 3 s moves back and forth alonq the path 

qenerally desc:!=ed gy the arrow .so, the transducer 34 is 

:oved fr~m. ~rack to ~~ack to access the da~inecl data 

loc:a-c!on. 

The drive ar:: 38 pivots around a ]:)earinq gene.rally 

indica-eed a~- 52 ·o1hich will be described in detail :below 

wit~ =eference to FIG 4. The movement ot· the dr1ve ar.m 38 
oc:c~:-·s in response to :-otation of" the step~er mot.or 37 

whic~ is mo~nted beneat.~ the baseplate 4. The drive aha~t 

42 of the stepper mo~or 37 extends up throuqh the basa­

pla-ee 4. Th~ mo~or dri.ve shaft 42, has a pinier. 42a machined 
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::estir.q on a shcUldar 60 cf t.'ie base eastinq 4 so ··that the 

aliiT.meni: a~·' .. ~e beari:q 52 on t:ie 1'ase castinq 4 is always 

acc~rai:ely def !:ed. 

The s~~ sprinq 70 :cadS the actuator am 38; 44 in 
-=:e direct±on c! the a.rr=w i2 (FJ:G 2) so ~t the gear 

sec~or ~ace::'56 !.$ pressed t!.qbtly aqainst the pinion 54 at 
all t!:::uas. · Small atuc:hment holes 7 4 in t~• strip sprinq 

10 tcqe1:her wit.': c!am.ps i6 and screws 78 attach the s'Crip 

spri~q 70 t~qht!y to t~e extended az:ms 62, 64 of the vish­
l?one c_:t ~e· ·back of t~a ac1:~ator arm 3 a. T~e tcp portion 

so c! ~e str!~ spr!.~q 70 is. notc..'1ed er :beveled fo:ward 

t:vard ~~e ~ct:a.~er ar: 38. In this way, a torqu.• affect 
!s :;::ovided · alc~q ~a lonq axis· c:f the ac'tuator arm 3 8 
~C)r::i:q ~'1e ·:.ac1:~ator ar: slic;btly ·down toward t.'le case 2 in 
~~e . di::-ection cf the a:::cw 82 shown in FIG 2. 'rhua, the 

ac~~atc:- ac·· is preloaded against the pinion SS by strip 
-·. 

spr!~q iO, and vill stay dovn aqainst the pinion and will 
not ~nload or release f=cm the pinion even in the event of 
:ajor shcclt bei~; applied to the disc drive, reqarcllesa of 
~~e ~!=action of t~e shock. 

T~e ass'2mbly of t?!e actuator ant as a whole is easily · 
ac:=:::ipl.ishect" as shown i:t FXG 2 by prcvidinq the rack 56 ·~s 
a separate eil.emen-i: to ce screwed· to the driven end of the 

c:-:.ve ac pbrt!.on 38 of the actuator arm usinq supporc 

plate 90, and screws 92. 

The flexjble strip 70 ia fastened QY the screws 78 tc 
-·· 
the ends of' the &%'2116 62, 64 at the supported end· or the 

act~_ator arm· str.icture. The sprinq is ~astened tiqht1y to 
t?le ar.:i with ~e curved portion of the sprinq ~astened 

tightly ac;ainst the rear surface of the ]:)earinq 52, the 

bent po~io~ 80 pressed aqainst the bevel.e~ sur~aca 94 o~ 
th.e bearinq ,:.;so t.':.at t.~e sprinq force is exerted stronqly 
along the a,xis 0£ the actuator arm. to press the pinion 
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causes t~e a~ JI to rc~a~e ~en~r~lly alonq t!:e radial path 
!::dic:at:ed b~i- u:-ev ·so about -=~e :bearinq pivo1: point !2 'to 
~ove· ~e transducer head 34 :::: track to track. 

The de~ails of ~e actua'tcr· am inclucliliq drive ar: 
~c~:.0:2 38 and· 

0

head ~ portion 44 appear: :ore clearly in 
t!~ : • As shovn t.~erei::, ~e ac-::uatcr ·ar::i !s z:ade c~ a 
~iqh~•eiqht ·::et:.al or syn1:=e-cic ma'terial, chosen so -:..":.a-c the 
ar.: !s flexible ·alcnq its lcnq axis, DUt provides siqnif!­
can-c s't:encztb ac;ainst any =o'taticn about i t.s :.onqes-c axis. 
::'~e ar:: te•ina'tes i., a qeneral · wishbone s~ape i:icludinq 
a=s 62, 64 ·,.,.~hic.'1 ex'tend substan~~ally perpendicular to t.~e 
:ajo~ axis:.~ ~~e·a:::: and sup~~i-1: ~e bearinq spr!.:J.q 70. 
~e ar::. 38 -~!:n a pre~erred elll):)cdi:en1: is bimetall!c, l)einq 
~c:::ed cf a: cc=inat!=n·. in a prefer:-ed emDodi:en1:, of 
alw:i:i~ fot. 't!:e zajc:- sect!c:i 60 i:icludinq one of t.~e . . 

ter::ina~inq'ar:s 62, and invar or stainless s'teel !or the 
ot~er strip spri=q suppo~ ar= 64. In t!1is way, t!le me~als. 
are chosen so 't.':at t.~e lenqth of one side ~ill CJl:'CW or 
c!:inish faster t.~an ~::e ot.~er, causir.q a sliqht ~~is1:inq 
ettec-: _ of ~e ar.:i al:>ou~ t.'le axis· ot! bearinq 52 and alonq 
i'at.~ . so, so·. that t.'le t!:ermai-~ effect on t.1le ar: is apprcxi­
~ateiy t.~e same as t!le qro~ or diminution of the size of 
t~e rotating·· ·maqnetic: disc with temperature. 

As has ~een explained above, the actuator a:r::= 32 and 
especially drive a%:lll portion 38 is supported a~ one end and 
rotates about a beari:q 52. The bearinq itself is sup­
ported from -~the base 4 as will be desc:ribed in detai.l with . . 

respect to FIG 4A, and comprises a pair of compliant bear­
i:iqs sj. S4~ whic:!l are preloaded inward essential.1y alonq 
the lines of force SS, 56 shown. The objective is to 
crease a ve.q lonq ef!ec~ive axis. The l::>earinq is pre­
loaded by t;se 0£ a screw 57. The use of this bearinq 
desiqn allo""-,s for possible misaliqnment:: of the rack S6 at 
the driven end. of ar: 32, and pinion 54 en stepper Doter 



This Sheet Has Been R. I 

I lll/11/ lllll llHl)f 
-7-

pi~ion 54 sQ·t.~at even vith wear or shock, a tiqht connec­

:icn continues ~=·exis~. 

The ranqe o: t::-avel of t..~e actuator arm is limited by 
;j"!:: . 

~e c:.-ash s~cp ~l shown !n :IG 4B. The stop comprises a . 
plas~ic inser: a2 wit.~ an o~eninq !or screw 83, and a.me-cal 

cover 84 whi,c~ :!.s also held i:i ·place by screw 83 whic!1 

d ... . JI: ·~ l i . 8 l. ' -?reven-cs ~ ,µe .--ex.J.::q o-. --e p ast c: .i.nser: • 4'U .. 

upr.ic;ht pin J~S on the plastic piece 82 ccn1:.ac~s -c.':e sides 

of a= 38 to :l~it t..~e ~=avel of ~:e arm. 

AS an a~ter.:at~ve ~= t!!e ac S'C..¥Ucture shown in F:CG 2, 

-:~e st:--:ct":ll:-e shewn !:: !"IG 4B may be adopted. z::i this 

api):'Oach, tlie act-::.at~:- ar.: assembly tex:inates in tvo 

separate ar:cis 100, 102. eac.lt fcr.:ed of })imetallic pon!ons 

!04, :06 forminq one ar:, and lO~, 110 for::inq t~a other. 

~e ~se cf this apprcac!l allows f cr an even more ~1exib1e 
: ' . . 

actuatcr a=:; ·Whic.~ exp::esses considerable force alonq the 

axis 112 ~h.i.i;!l :i:.--is 1:~e · lenqth of t.~e actuator an1 while 

~~ovidi.~q the. use of =:.:etallic ccns~:uc~!cn to accomplish . ·. 

~~e qoal cf temperat~~e ccmpensation. 

Other a,~ternatives to t!le present invention may become 

apparent to :>:~ person of skill in the art who studies the 

present inv•nt!on disclcsure. Therefore, the scope.of the 

present invention is ~= be limited only by the fcllowinq 

clail:ls. 
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l. ,.~ . disc drive includinq a base cast~nq and 

upright sidewalls def ininq a data storage device 

housing, a-rotatable disc supported on a spindle mptor 

for constant rotation and having data stored in 

addressable locations on tracks thereon, an actuator arm 

supportinq a transducer for accessing said locations on 

the disc where data can be stored, the arm being 

supported at one end by a bearinq support structure at a 

pivot pointi and about which the arm may rotate; 
characterised in that said bearing support ~tt'Ucture 

comprises a· pre-loaded compliant bearin9 assembly . 

mounted to.·said bflSe casting to support said actuator 

arm at one··. end thereof. 

2. ~_disc drive as claimed in claim 1, 
characteri:sed in that said bearin9 support stru_cture 
cc>mprises a_.raised shoulder re9ion extending from said 
base casting at a fixed predetermined position, a shaft 

attached at:~ one end. to said shoulder re9ion and 

ext~ndin9 ~rem said shoulder re9ion and having a 
threaded bore extending.axially into said shaft from the 

other end, a pair of compliant bearinqs coaxially 

mounted around said shaft, a screw having a threaded 

portion and a cap portion, said theaded portion matingly 

en9aqin9 said threaded shaft bore, said lower surface of 

said bearin9 assembly having a face for restinq on said 
shoulder so:, ·that positional alignment of the bearing 

assembly on·=i:said base casting is ·accurately defined, 

said shaft~and aach ·said bearing havin9 axial lengths 
chosen so that when said screw is tightened into said 

threaded bo.re said cap portion couples a force to one 
end of said .pair of compliant bearinqs to inwardly 

preload sai~ bearings when said ser;~ is tightened into 
said shaft ·threaded bore, whereby possible misalignment 

... ··~-""'. ........... ,.,, ... ~ .. --~-··-·· .. ······ . ··:. 
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of an end o·f said actuator arm distal from said pivot · .. · 

point is accommodated and a long effective axis is 
created. 

3. ]\::_,disc drive as claimed in claim l. or claim 2, 

charactersied in that said bearing supp_ort structure 

comprises a•· bearing assembly including fir~t and second 

axially spaced compliant pre~oaded bearings, each said 

bearing having an inner ring bearing race and an outer 

ring bearing race, an inner cylindrical shaft fixedly 

mounted to ···a raised shoulder region extending from said 

base ~astin"9 and coupled to said base castin~ at a lower 
end and having a threaded hole coaxial with said shaft 

. . 
extending internal. to said shaft :from an upper end, said 
sha~t ~atin~ly engaging a bearing: bore hole internal and 

coaxial to ·said inner ring bearing race of each said 
bearing wh~n said bearings are ~ounted to said shaft, 

and a screw·;::having a threaded portion and a cap portion, 

said first b~aring having an upper face and a lower 

face, said lower face disposed adjacent said base 

casting and ~aid upper face disposed distal to said base 
casting ~hert?said bearing is mounted to said shaft, said 

second beari:ng having an upper f~ce and a lower face, 

said lower f·a.ce disposed adjacent said first bearing 
. . 

uppe.r face ap.d said upper face disposed distal to said 

base casting:·.\.lhen said bearing is mounted to said shaft, 

said bearing·· pre-load provided by said screw rotatably 

movable parallel to the axis of rotation of said 
bearings for:exerting an adjustable prelo~d force to 
said. -bearing: .assembly, said sere~ cap portion 

transferring~aid force to said second bearing inner 

ring bearing····race at said upper face and said lower face 

of said second bearing transferring said force to said 
upper face Q~ said first bearing inner ring bearing race 

and said ti~s.t bearing lower face being supported by 

said shoulder so that said preload is imparted to said 



- 10 -

·bearing ass~mbly on said upper side and said lower side 
of said be~inq assembly providinq a fixed reqistration 
surface wh1-7-h cooperates with said shoulder portion 
fixedly att"!a·ched to said base castinq so that the 
pos1 tional .. ~li9nment of said bearing assembly ~n said 
base-.•casti?\g is accurately defined. 
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