; e3e<4" 6T<X] ACTUATOR LOCKI NG MECHANI SM Det ai | ed Descri pti Onﬁcﬁé’?m
| nventi on *166166* Field of the invention The present inventi oH 3&0(3
an actuator | ocki l‘mmmmmnmﬁ for an information recording unit, and nore
particularly to a anismand a | ocki ng nmet hod whi ch make use of
a magnet and enhance &oboogki ng force with respect to inpact force.
Background art ' In information recordithg units that are represented by a
magneti c di sk storage, a transducer for reading and/or witi wmmm“l‘ummmé
attached to an actuator, g8¢duAberRaALOURTNEG MBcEKNYE&M SO t hat

scans a storae d| um V\hen recording or witing regeneratlon I 964180

per f or me eI § 4 lhiSTitict t-radt-ed-t gl actiat or' s stop p05|t|on ot her

t han the Hmmctbflg:m@gixwemtflctxﬁle storage nedium In order for the

t ransducer not. .t be émr‘{?dlt Q,etrl@eore(:r%rdl ng re iQn, LEven if Zn Ext er nal

i npact force i 5 aphfed FRGASHT &SRS st e [nei*tre A2FGaPSr is in
t he st op rpoghaniosm timr e ans ad@pmdtannacmmmmg)cmmg smeehani mmrwhi ch

| ocks th b i ng S

thi s, thare | ot e P e el ot o T el g EnTert o edaRcas. ¢ hat
descri bed!i¥ePuBRkehatFenefart n@dgpatie@tndAp%‘Pfﬂ%%fF oR N@C]@-%lfS?fceThe
fixed nng@e@hty@@pé@@ktds\glrﬁ@@@@nfm@ttracts a portion of an actuator in
its stop |t|on%/|th a permanent nagnet fixed to the base of a magnetic

di sk sto PP The actuator, and has the feature that it is sinple in
structure and Basyntformalullahurrezce:rdiov@vemts\heha&udré rnaepﬁ:efsencedas to

nove an uaf or, i 0 netic g bei ng
| ocked tib%% hga bas e%q%a Elgt |5<c %P?r%gf onél sqlng{%dﬁﬂtﬁ%{)raeg %\%Eggﬁ t he
attract e;rd/ie élﬁléll}gani:ﬁ‘ﬁqei‘téf git&ached nsacanf erceeatt@rt,heara@t tiheor is

appl ied didgwedddr amg aptieal Xéot aHAte wid rasdddih &y f aeass S BE@rEB@r eis a
l[imtation é)n an enhancenent the magnetic attraction, . the attracting

surf aces 1R per fERBNtY NGHngrt AF T tifg FegrPREERBECN Wit #]for
cannot bepetfsaneé@d eheughahedueek tike wednmitwd tio tdethaserwst Brogspect to
a l'arge | cl . for pl i ed t g.Actuator. | cuI arI ent

mi ni at ur i¥Z %’i g’%ﬁ)lg?ft atbh‘—il ?/h%emsm 0% ]f:ogarlpu er havll%/énggg%ﬁaa%etl c

di sk st orrmﬁaltmmunt dd t dredler nfpetheestlearfsﬁum pohi bukdezandoedi kot he

magnet i ¢ S{Or 2860r8i88 $eHIoh, Melanon  he, sdz& Biat hﬁnﬁ@@@efoPgéngs _
increased 1n order to enhance the | ocking force of the | ocking nechani sm

further 3RRERLLPhR HagRrtuBeddrki ApakeIeorient hhe REStUBpPFedSt 41t he
magneti ¢ thek stbpr qgﬁsltaﬂﬁl,gl vherburidheadbpped uant cadtheatpsobllerktihat t he

act uat or cannot k d ficlen st 05|t| on. As anot her
| ocki ng Hec Cf[}é.alllrlnérﬁdl st lgse%gk tglrlLﬁe %(ggflr%é i hte? 3 %Pab% shed Unexam ned Pat ent
Appl i cati on NoAs 5an5878Ratekerledksng S'ftﬂcémldmt ypech ozki hlgeclasicem

provi ded tadepeeaeaquﬁrad @g}?&hwl 1At oy NAe SRSHAG S Msubht Agugh the
solenoid t can suyfficiently "obtain force for_I| ocki ng@an actuyator, the

sol enoi d tt%% gegsrabedonip iR NS sqwawée%naatcen?n RA4E8LIRTSI ze, as
conpar ed wé I h st-hes imegnet  tgipe. f@&aaeqwﬁdw tipe S]Qicﬁ{lﬂtqi tigR@ans sfot
suffici entI a%sf actgmy as a% act uat | acki ng mEcha sm f%r -y rragnetl c
di sk storaa% FHerandi nigoh At ori Z3ti 6N ar?d “Bor bttt 3 %% prévi-oast y
descri bedyitheac pemmriantal naghaht dixedckingtnechasesmthas tﬂlaendltsa?dvant age

that it I'é‘}@t LR BoSURAI LREKIRGHRIGE WAL BagMBhe SifZ&ture
Accordingly, a need exists to provide an actuator |ocking nmechani sm

equi pped Widh 4k evenSiFPARgEM | BERIFEIFRr 8 ViR FRApMGVIAGYHEe -

af or errentmmedeﬁl; saH¥anage amnghaxR rﬂoelda ng the heaé uar attaacomveant i onal
magnet ty Jr %nrreqtl:'hanl sm uch t d vice size can_be reduced with a
of % o5h

si npl e st‘{‘)}ﬂ?: Br mﬁ@@& é)?l S PEEFRe &%t Pohg*HRY u&6¥d ocki ng
met hod errbdm}yeaigta) magnebaséSt byl nfa@nleltetc st heed iexi sis hotprddicedan

to move in the attracted state at all and therefore the

impact force to the actuator is applied directly and
entirely to the attracting surfaces. Since there is a
limitation on an enhancement in the magnetic attraction,

the attracting surfaces of the permanent magnet and the



3~ ~J L~ ~~ 2003 -3 information recording unit enploying suc @n | pr.
actuator |ocking nechanism SUMMARY OF THE I NVENTION I n an act ga Qﬂbﬁ@éﬁﬁﬁg
mechani sm maki ng use of a nmagnet, an elastic nenber is interposed between a
portion of an actuator and a base. Wen inpact force causes the actuator to
nove fromthe | ocked position, the elastpc nenber all ows novenent of the
actuator in a direction where the actuator is caused to nove by the inpact
force, in the state where the nagnetic attraction between the actuator and
the base is maintained. Wile the actuator is nmoving slightly, the elastic
menber is CRBIGrcammof baafteacidenaneh todpckoihe actaptes tq the bpgg with raspectdp adenge

force acts .so as.to resji.st .the novenent of .the,actuator caused by.the

| opact f or dapadty 018y 8plEd dbr e nRRER or P cte o s SRR g
i npact for } t a C epil V. hORAR&E ce
which is a;pgpiagig lt}t ggréltaﬂrr%gﬂggtai E%W%P %‘?g%taegﬁggﬂéi gfr?ki %o%gﬁﬂér ed artlﬁ %lﬁe
| ocki ng f orrequitek at fugthbomknintyriveinani thenriagnaithaoragel aldd ety Bmjite o the sizhef

i npact force. The actuator |ocking mechani sm of an aspect of the present
i nvention itBe dBaEEt theingd insyeased ditderofo |sabaICh gthieloskingsfareoof e Iackingan

information_r rdi nit which,l ocks .an _act uat or. a bhase so.that the
actuator | o4GRtn dari ipctihey e, B Cet MR RL R R AR T g
mechani sm GRAENELiS Aiskdforasd Wal %ﬁve@fﬁu\ﬁﬁErqﬁgé’tﬂs % FbbleRY thhf MBSkRatdr¥nnot

i nformati on between the elenent and a storage nediumis nounted and whi ch
is driven the lsdad shffeiaitiyriage stgopasitionan attracti ng menber which is

magnetically attractable with at |east a portion of the actuator at a stop
position of the % wapder laekingnmeshanisie disslased gtothgeserne time i Publishedg

nb d.the b B, t er.nal,.i i. tq the inf ti
e ond ) g AR RSP R A, GO
actuator i speghbhisdt idvided tWith &stfeﬁ_&i'&li e IBRBMical Wtﬁckﬁh@%’iécﬁarﬁﬁﬁbeﬁ.ltﬁo‘h

el astically deformed to give elastic force to the actuator, whereby the

el asti ¢ nerthesolasd tyye daheuffivpmtly obtaic & forbie for lodkineg a1t aguators ithd soermid tyipe
actuator is referred to as a place which exists within an driving range of
the act uat GecomegicopRiratadne struptyee yid isHRcraased, 4 size, a5 coMyIpReWiA AN BagRint

of the act or efnal i for ' . ricted, T

ol ast o meide bRk beSioREFpe BT, 1 nbREY HERAGS R 1 Blistorng
nenber nmounp@éng hAeGRARisAN O $PmaftktieNARR! S@radet Heﬁ@ﬂi_ﬁ%‘pﬂﬁ’ﬂihnﬂﬁm .andhe
support nenber 1s attached to the base novably along with the actuator when

t he act uat qrortabilitoved by an external inpact force in the state where a
portion of the actuator have been attracfed with

nd, th ttracting. menber
each ot her. Wen f’r%@fe&?ﬁg‘e!rdfcs e henﬁ%‘é‘%‘%éﬂné Ftuaten lockime fpe m histhe
spring is € J S I ast CL dir i i ch
resists no\e;ié%g%%&%é t%ﬁﬁtceji?guppo%mﬁgﬁ%té?@%oﬁgﬁggg&gé‘gg} |Sﬂr%£g!1 ?lrzrg'aé%eéﬂgﬁ.%w The
el astic nenfosdediexistd Roprogideld awanprdeckiig mackanidmp pquiippeEwithrancsvemwsirohgern
attracting nenber is nounted and which is rotatably attached to a base and
a spring wHp&ing defagewhil timproveng thsp aforemantioned dispdyantaget andnaaintaipimgt theor ce
is given ile a portion.of .the actuator .and the. attracti menber haye
boen att r adPUITaLh oAt RN GPAEE PG IRKUTE MRERBIAT st tgh S YiE oin ol 0c

conpl i ance a ¥ I 1 ged
W TR the shabssy Sl e e i o TP o sk AL SAgOT
t he suppor tmethobemnploging ainbget.i Still Watheh armesd skiststidprovidesdni on, t her eby
absorbing i npact force. Next, when the attracting nenber is rotatably
attached to the support nenber and the actuator is noved by inpact force
while the actuator is attracted to the attracting nenber, a reduction in
the area of the attracted surface, which is caused by a difference between




30J UPd 2003 -s the locus of movement of an attracted portidr)oh @003
actuator and the |ocus of novenent of an attracting nenber on the support
menber, is prevented and therefore the attracting force is further
enhanced. Furthernore, the elastic nenber could have simlar advantages,
even if arranged on the side of the actuaf or. An information recording unit
of a further aspect of the present invention conprises an infornmation
storage nedium an actuator on which a slider having an el ement nounted
thereon is mounted for transferring information between the el enent and a

st or age nedinfurration vétoeding snic applolymgahichmyinfgotdieactlatstdocking metleanisndi ng
region and a non-recording region of the information storage nedium and an
actuat or | ocki ng mechani sm of the present invention. According to a further

sspect o BRIV BROREL .. 5, vl ded an actuator | ockino
actuator to a basg 1.0, 8%p4d, \Af,}g‘ﬂﬁ%a\.ﬁ?s% Magi?xg'd"s@?% nfla%'}xgte]pnteiﬁtié%%&?sm
0 c uCer for transte

conprising: said actuator on a trans rring

i nf or mat i oninkgpovee bethntd potsioh ©€ lan Adthatdr Sho fadge. MBMheninsaciiordé esusas the
which is driven to scan the storage nedium a support nenber pivotally
attached t cactupborhtasmore franpihvdoclq@gipw,tlogatm edaspip snambes blews gpoyemest af ths r st

and second arnms extending fromsaid pivot in,opposite._directions;.

attracting FEVRTRAGUREER BRCEIRE Faivder i paoed tTREV b BErTPRRBIER: ndRY ch i s
attractabl est%txbhﬁg th&as @tié’%&{a‘c%h Etwr %é‘%fﬁ%oﬂraéﬁt the tﬁfs&’ﬁs RRFhthin@E, Of
sai d actuator; and a u-slraped elastic nenber attached at the pivot point of

the supportwhilehtie agrudtondy inigyidgvelightlys tiextiasit mgmbet WA eldstidally efeferfddomal ds
an end of the second armof the support nenber, said elastic nmenber having
a range of erdibitsrelenticiford. Ghetelastie dotce oets se pateresishtheonoeemeit o thyf agtpatorar ns

o 1% v SNERed: £ AR LEoRRSE 309 Bkt hEs R g oSG B R B

ooty Tl Srs apla Ui QRS st glRo il St |

time the fDOo\h rhégdeficdlly attrActed .portioh is Bufferdd o @@OBcking force of the locking
mechanism is enhanced with respect to the impact force.

The actuator locking mechanism of an aspect of the present invention is
constituted by an actuator locking mechanism for use with an information recording unit
which locks an actuator to a base so that the actuator is not moved with an external impact
force. The actuator locking mechanism comprises an actuator on which an element for
transferring information between the element and a storage medium is mounted and
which is driven to scan the storage medium, an attracting member which is magnetically
attractable with at least a portion of the actuator at a stop position of the actuator, and an

elastic member joined to the attracting member and the base. By an external impact force

given to the information recording unit during the



- ba portion of said actuator is attracted to said attracting@@p}gwl\%&g\q
wher eby said el astic nenber absorbs the inpact force. PREFERRE I

A preferred enbodi nent of the present invention will be described based on
the drawings. ,0 ".0""~, a~-.... 30J UNZ2003 6 Figure 1 is a schematic
pl an vi ew showi ng an enbodi ment where an actuator | ocki ng mechani sm of the
present invention is applied to a rragnétl c disk storage 10. A magnetic disk
11 for an information storage medi umincludes a recording region 12 which

is utilizaehel OtBEOrEor0{OR MRYf ORhANda 8L BRFOF €GO dighE raR@iedn 3 WogLe a
transducer 16 i s positiqgned during the time witing or reading is.stopped.

The magnétit gad’lté-l?gll medn %teﬁétftoe]a?%tdt%dl“ée%r V\,h”r%h ¢La5biR e by a
spi ndl e ntetf@trn(erabttcshgm)e éT‘Eestt’ﬂB@nebreedltSﬂ( dHer alcatuas cal, onghat iy t he
spindle 1 31 when_infor o n s, \NI‘I n.to or read Orfcromthle magntlc di sk
11. A slidér {hot-shon |s atta othepfaront e por t1°617 ‘'of ©

act uat or st®pt pozpthien f béxithie aretnmtror The trteaf@stmdertQGasvm cml@eef or e
writing gadicey dieadingyoin il of TBEL 0indl LANEESBEC H ddIGdmanelLgqdi sk 11,
is mounted on the sl Wien i nformation s witten to or read romthe
magnet i c "diedie the el vetafatiote 13w Gt dre B ePRed rd naverneposefi on the
transducehel6b euefatidie Wy fage afxddmamgnaidLetdi storde being tot aped and
then the transducer 16 scans an arbitrary position on the surface of the
magnet i c YK FES% this time, a thin cushion of air is created between

t he surface othtehee'rlragndati cmetﬁksekr ltabeilyy romabeddanti-dme asushppserof the

a1 ached e ST UAT of 1 & TRASAR S, Tiae ol SowalRd, HRBREER SRS P g

a predet @mm erlgeah@e fwehhtttélesusmeeref rt1¢t@b¢ﬁagnet ﬂ‘beduettpnqrtand t hat

di stance pegg@® Nt 3i Nk 2 MED WO tERg QJasreea@lbosbt drpRedyitihe agtuator 15
is retracted to th sto&ﬁgomtlon The actu is driven so that the

t
slider & ﬂShV%EB?dFﬁngé(&a Yls?‘n A ertEt tRR2SFi der s
surely | delgect iim tdiee rmratreeoﬂtehrenga rp@rtarbrias;f ttige rataa oo oincﬂ hehaagneti c
disk 11 i $ 310 &% grfﬁtg hle nppreg é egl n,1 O,h exture
S C&I’I c°t| on ? th % c}j1 %e

whi ch re&ué:e fesi s ance etvveen I texture
reduces tWherf mmtmortesu@tmenmwrtq vamhttttee stit:@eate:o, tBe0 ,~ UN

2003t haf, r}%@ngié§t9b§fl§‘ldgﬁerﬁgdr ghat edagaid1 ddt itherst@d ejwhere the
slider is™positioned in contact wth the texture surface, and has a wear

resi sting prometiPRnshyrRt 5e8igha PONETERF Mot ithS FERRTieeRSTPSENd t he

slider. 'Htgx@iqf &bddeiing Sinpareeddte t he act uator 15 to be driven so that
the slider the transducer 16 _rmount ed ther | Lga to the
non-r ecor di ng eg. 2 .SLE jusnte eefroresstt)ipst?ag%arcl)f bt o?a% on%tc?foqrt 8

magnet i ¢ sdipglortl, mamder heracvivaebr aneedlst 1ar widgict mﬁmbﬁﬁe ltﬁ)st‘ﬂ@il@hedntl | the

magnet i ¢ G skyhichotial esoagehply! hrsametxtes nal dyLeangt s ogpthggact uat or
15 positigned at the stop position, and once the sli dgr i s nmoved tg the
it

recor di ng'He&gt oRNI2IGA| I“\éltr}bt SheorFBIPq e wegheti c disk a1 FELEFBR
will be Ciirﬁp‘aiccmlﬁof@e disvegivbg abtilat or pbrttion eiff adie thetshtoer aha the

non-r ecor on 13 agai nst, t he frlctlonal re |stance b t gn the
sl i der ar’fg" H?%d“g@b DA% e 2RbEHCh é SRt ERD were “trade to
rotate thﬂtesplsn@p@rttot nepbehe Wikt |b@nar0te*se@ta:lnce cmmﬂle@mcphewsthder and

the recorne 12 Hes getgsteed t hegef qng 4 he st or ttaeulg pehgbe
rot at ed, t e sI| er woul d cause damage to the sur face of the recordl ng

regi on mrtﬁast% WaghettlRe dPERPPTE THENSOr & AT & loppageisrmere

rotation aatdttgem@fgn&tlamdtcsk fdihe acldlatbe neegpot-e beehbekediho tahe base
so that the slider i non-recor di ng 13 He

act uat or 49§ T e ﬁéﬁ?’grff??%‘ﬁ%p fBPEFotRT hg tthneg'lfecbé’t ug (s)rorglng
pr edet er nimektpasdtaon.

Next, when the attracting member 1is rotatably
attached to the support member and the actuator is moved
by impact force while the actuator is attracted to the
attracting member, a reduction in the area of the

attracted surface, which is caused by a difference between



Now, the actuator |ocking nechanismw || be described. In Figu 1
support body 20 is attached to a base 25 rotatably on a shaft Qggn‘égrwr@em
rear end of the actuator 15 positioned at the stop position. The magnet
support body 20 has a magnet 19 nounted thereon. At the stop position of
the actuator 15, the nmagnet 19 can magm_agi_cally attract an iron piece 18
attached to a portion of the actuator 157 The nagnet support body 20
further hash@ldded 6f Mmdverddifl oft ah Iaﬁta@&dgio&iﬁﬂoﬂ fhelaBf@ior Qd tHY U0 MEvée 23
and protrudes fromthe ~ 0 J U N 2003 8 base 25. Atorsion coil spring 21
i s insertedfan afirsting medibes on ttheatupport nodfmbieneis tprey entedmné tiipagfese thietattrachiag
fixing pin 24 and the other arm engages wth an end portion of the magnet
support bodyreoes furhpsediaesedl v the two arns of the spring 21 are elastically
defornmed so that 1:eI gsti C fﬁé %tis crﬁat ed ma%n }hi ar.ns noye vawa?f fromdeach
other. Next, the OP8FRT & Pt dRPHaoald e R AT MRS S e i 1 atpanee
descri bed RasREsialofinguE@siod t hrough 4 which enl arge the actuator | ocking
mechani smof Figure 1. Figure 2 shows the state when the actuator 15 is

bei ng driven towdnd infoemattomprqrosiing amiti of a filirthec hspaet of the rpeseft itredntibhe
iron piece 18 has not been nagnetically brought into contact with the
magnet 19 FEMPriFie apdpioanatiqn poragcypadiuny ansagtyater e which e sidershaving gpce
of the two i he. i j 0 oacr 0 A -posnt . of the
ol ¢ 23 and e Ao FRfoRds Morbadrol ARl MR WenPaE s faort

fixing pin .44 a@fFagdBeduRndtwiién is%%db% @fﬁsviag e SRIGH00! R8Srdifpiegfol@nd
spring 21 in this enbodinent, a SUS-316 wire of 0.3 mmin diangter is
turned 6 tiampen-swotdigg rédien dif athre tirformbtidrh etocagel mpdniini,candi an astuator4lobkingm
and the length of the armportion is set to 9 mm The state of the actuator
15, furt hemgshagisn of thepreseabinveptioagnet 19 and the iron piece 18 toget her,
is showmn in Figure 3. In this state, the magnet support body 20 has been
given force in a direction of arrow B by the elastic force of the spring
21, so the actuatqicordng %o fal KeMet Qspebe oP AKE prBeritt inv&iRiont Wer®qs iprbABed EhOUT €
4 shows the state where, when such an exterhal inpact force as to nove the
act uat or 1%ctuaton loiking: treolanism don eay Vdth en apformatibnt sfortage dewigaattiich thckk an
storage in the state where the, actuator, 15 has_been fixed to the base 25
t hrough t hé“Watont s pasede RY®HG Drivermayed fith mnaet @f“t?ptq‘ﬁd’%? ARSI COMPERBEN i n

Figure 3, the magpat j ] f1 i
direction of arr%\%ﬁDa%ﬁrﬁh?@'l%é r@ﬁﬁlﬁiztgaéfsg?%i)ﬁ grgrlﬁfgl-n%ggin - pgl{lﬂ%%g*‘{ﬂe[eﬁethﬁol e
23. At thi srahbdi®Rer Byd aGtéthp® medfunt e nivaeRat anduRRRhtis IRi¥n 26, sci éheS Botape 21
is elastically defornmed to give the nagnet 30 ! ~I' rd 2003 9 support

body 20 el asgdiwmf or ce which resists the rotation of the magnet support body
20 in the direction of arrgw D. T etic attraction between the magnet
19 and the i ron fwegor ghardbes givalelfy, SREGELLS gitcbasd at arblot RUh GrSURRR | s
appli ed 10 s FREAbrSHPRAL! aRPRcdt Biind Nrdalifil ionf Qi pllot [ H1° o5 R
21. Therefore, when the actuator 15 1s forcibly ved in the direction of
arrow C, t hiereetiors; no separati on between the nmagnet 19 and the iron piece 18

until the b-point and the fixing pin abut each other, and the force
resi sting the rotatdttEsting megebes dmauaiedromibe fisstiana ofithe sunpor wembers Hihidd iss

applied to the tuat or, t hrough t etic, support..body 2 t he magnet
16 and « nat TRV 8T ek ot Ao B L BP Boiu S Y p iy PRA e
force causes the ,3CilgbPEladR hembel dfAsled R4 Fivbthdiftorthé &HpbRMmahb@hwW C
against the elastic force applied to the magnetic support body 20 by the
spring 21, hahieaghwpairms exfentling dutlard ABerafrdmt therafdsxannandpe fith 4esunkd| armbaeft theach
other arid therefore the nmagnet sugport body 20 will not be rotated any
further al GHBPAKF Membse sad elastisr membernbaving p TaRgeselomption dofieed bréhdcgadit of
the hole 2 nd the fixi. in 24 t each other, the resultant .i Ct
force is absrpainaieriieafihg ofts 8L pRRGR AEF meifr BRELRDRT iy Bire
the magnet iige §ldBRPEAM BOGYD dppbAtnRiner bAd 8 fikARGSAn WhkAdng theAdthRWBE by the
fixing pin 24 and between the apoint and b-point of the hole 23. The
magneti ¢ attract ivdrerdie tavd ehastib enamtgpn ét elaficahy defoemed on giye etastid orice tessdr ed
sufficiently against the danped inpact, force, and consequently, the | ocking
force of t REMRREIQYNENPASE Karee S et Pt inforpation sigrege devies dunedde medthger
to drive the actuator 15 | ocked by the | ocking mechanismso that the
transducer 16 is noved to the recording region 12 for reading or witing
data, the magnetic disk 11 is first rotated in a state where the slider 11
is positioned on the non-recording region 13. The rotation of the magnetic
disk 11 creates a thin cushion of air that floats the slider off the
surface of the non-recording region 13. Then, in Figure 4 the magnet




~0J UhJ 20G3 to support body 20 is rotated in the direction of arrow D
until the b-point of the hole 23 abuts the fixing pin 24. Sinaq}aﬂggﬁzppa
force for the actuator has been set so as to be greater than

attracti on between the magnet 19 and the iron piece 18, they wll be
separated from each other if rotation of;,t he magnet support body is stopped
by the fixing pin 24, and consequently, the actuator 15 can be positioned
over a despéidntsfagdid QRndatte isesRidéd g rseid afradizng Migntepachegbhedaike enstitie
a-point and the b-point of the hole 23 determ nes the range that the nagnet
support bouhenp@r absorhstibe wabaoyforéee | npact force applied to the actuator 15.
This range determ nes the quantity of the elastic deformation of the spring
21 and accordingly determ nes the magni tude of the inpact energy that the

spring 21 0 increase the quantity of the inpact
PREFERIGI e BIMER T,

energy tha sorbs, it is preferable to | engthen the
rotational AsjreRlk@dembbhigndiBengt psdsbiGhivenbiof Wil Be dedcribed piRi@hake ratvixgds. t hi s
stroke be set to a range such tﬁat the slider is not noved by inpact force
into the recording region 12 across the nonrecording region 13. In order to
make the stroke maxi numw th range and nmake absorbed energy maxi nrum the
range of the stroke is set so that the slider can be positioned at the
radi al opposite ends of the magnetic disc 11 in the non-recording region
13, as shown in Figure 5. That is, the stroke range of the fixing pin 24 is
set so that the a-point of the hole 23 and the fixing pin 24 abut each
other at the a-position of Figure 5 and the b-point of the hole 23 and the
fixing pin 24 abut each other at the b-0 position of Figure 5. In this
enbodi ment the rotational stroke of the magnet support body 20 is set to
approximately 1 mm Anot her enbodi nent of the present invention wll

herei nafter be described. The sane reference nuneral s denote nenbers which
performnearly the same operation in correspondence with the enbodi nent of
Figures 1 through 4 3 0J L ~i 2003 11 and therefore the operation and
description are omtted for avoiding redundancy. Figure 6 illustrates an
exanpl e where the spring 21 in the enbodi nent shown in Figures 1 through 4
is formed in one body on the nagnet support body 20. A portion of the
magnet support body 20 is forned into a curved portion 40, and the end
portion 41 abuts a base 25, as shown in Figure 6. Wth the curved portion
40 deforned inwardly and el astically, a rotational force in a direction of
arrow E is applied to the magnet support body 20 set on a shaft 22 by the
elastic force of the curved portion 40. This enbodi ment i s advantageous in
fabricating and assenbling conmponents, because the magnet support body 20
and the spring can be forned in one body together. It is desirable that the
mat eri al of the magnet support body 20 be synthetic resin suitable for
integral formation. Figure 7 illustrates a third enbodi nent of the present

i nvention where a nagnet 19 linearly noves. A rod 51 penetrates a support
menber 50 fastened to a base and has the magnet 19 nounted on its one end.
The other end of the rod 51 is provided with a bolt 53, and the bolt 53 is
fixed to the rod 51 so that a conpression coil spring 52 is conpressed

bet ween the support nenber 50 and the bolt 53. Therefore, force is applied
to the magnet 19 through the rod 51 in a direction of arrow F by the

el astic force of the spring 52. In the sane operation with the enbodi nent
of Figure 1, an external inpact force is absorbed as inpact energy by the
spring 52. Figure 8 illustrates a fourth enbodi nent of the present

i nvention where a spring is provided on the side of an actuator. An iron
piece 18 is attached to an actuator 15 through a tension spring 60. A
magnet 19 is supported by a support nenber 63, and the support nenber 63 is
fixed to a base. If inpact force is applied to the actuator 15 in a
direction of arrow G for rotation in the state where the iron piece 18 and
t he magnet 19 have been attracted with each other, the spring 60 wll 30
J UN 2003 12 apply elastic force to the actuator 15, while the spring 60
is being elastically defornmed so as to be pulled in the direction of the
front end 62 of a stopper 61. The front end of the spring 60 abuts the
front end 62 of the stopper 61, and rotation of the actuator 15 is stopped.
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In the aforenmentioned embodi nent, while the iron piece 18 has @& JiJNvP0R3
on the side of the actuator 15, the nmagnet nay al so be provided on the side
of the actuator and the iron piece may al so be provided on the opposite
side. Also, both may be constituted by magnets. In addition, the actuator
is not limted to rotary types but it is applicable to |inear types.
Furthernore, while the enbodi nents hav& been described with reference to a
magneti c di sk storage, the actuator |ocking nechani smof the present
invention is maguder tied 1® an apphésation poafBgRekiwC GHwisir ages but it
i s general applicable to information storage units, enploying an actuator,
such as gﬁllbg’ﬁltlﬁ‘gg‘lt st’ Fﬁae.a%raécor%‘ba}t,oﬁ hgoﬁgflgneﬂ?fzgﬁggs@pr?ﬂg ¥ al so be
r epl acedpwieslene! asineentieni aliss suappasedubbers and phghets$pri nissk Fi gure 9
shows co i.sqn.af the ; 1QKiNg FBC [ e j t shown
in Figur gl&%%% 'al%don\r%\eﬁr?a%gl%lq# i#xl%glé(r%ggnet ?’;a/gel‘ oﬁ?%l%oé%%ﬁ? When an
ext er nal mesgast insrloelarad g epTZinge Faglicandd afhiwdy efsoruh sicipdist @ hat
shown i ngkicgdr e PrdAlak Wher 8nldt S PEEK-18cdP8Pngad2862) 15 aPRkked to a
magneti c di sk storage, the |ms)act energy i.s absorbéd by the enbodi nent of
Figure 1tamdscREetonyentitnBPELELRIRG FBEHIN SRRC! iF 1 VHBanEtioh resul
of the emea@ynabser pitopbeguantTHey niteMt i Higkuirng %d)fadterisd shwwn t hat

t he convent.ignal fi xed jpagnet, type, o raph. (a)..is-,7000 rad/sec2 and that
the | ockl‘sﬁ’gln(rgrigceha&lﬂm% l%ﬁe Br eggﬁf"fcfaﬁvgb i oh isﬁlﬁl?&&o ?aé?gecgn%%d

absor bs mbognphan tThee nagres-ichatliek the coredred opdlnbi xedthagrise type.
Ther ef or epslla1c0l{ pshBal Jlieesenl 1oventieanaldnyal ¢ ddherLapact
force appiple to the magnetic attracted portion Betvve_en t he 30~aN
2003 13 fMRENEBIASE ih&ishont Ipi ede PR hiAt Shevdt oy 3TAGHRA fief ce.

Next, a @%\A%f]rifﬁhjn@:’l winkdl bf@rlﬁ&dﬁ_ OB]:fa t'ﬁét ha@ﬁ'@@ﬂbgenilg oftmf%@lﬁesgﬂt

i nventio ere a locking for is further en ed. .Figure is the sane
pl an vi e\%lgf?lﬁaﬁrg e ﬁeﬁgnt s itﬁca\ﬂséﬁ‘}ceerl 1?10  dSEEThi RETHEIFF £t h
enbodi nemtr.i_tlirmgFiagld/e:rLOreamiang anf ainﬂarmatienr otidhedeispeca dia eche on of
arrow H byoimact (arae and ageer didloe BnalySURPOIdeL0dy fhls rotat ed
in a direction of arrow |, 'an iron piece 18 rotates on a shaft 1/ along a
certain RO&QFT@te®n hes cVEEbReRr ERcOTarkPad nbgRBt the maghsdd orddskhaft 22
al onﬁ a @art aihl‘ﬂa |@<§rtﬁ§a@o@nlt5h_&smrrdﬂaflffe@f ezm:fea dheref QWeztcboécb'lsBi@ik(bjndﬁ not
mat ch each ot her. e attracting.surfaces o i ron piece and_ t he
Tagnet - 1608 & TEGIATHFTAS PUTAAE B Tor it TS 1y L% abbs ar e
magnet i caleiygat tracdtes Wi diid eachent hehew tlransdangrgapé t hecaresxi namm
attracti Is i bited.. qﬁﬁy t i ' » 18:1 5 fastened to
t he act U%Qgrl%f%@q%%%%ionwﬁ e s a_trg’g1 If/éwgg%ee. t .eﬂ%eg%%rg%ell% ?%%ﬁejdafés shown
in Fi gur &t3 thilfe teite.ack iyl s Wwddtian G i | IR aerd RREYSRD nilgRet 19
are nagn%ﬁlixcf&ldﬁy 8kt raxed ig\aygintela_igac@igtpqu V\bégﬁgt xamah t@ap. ahtl i ghal sob |
assuned that, t he et s Likew,se fastened to the et s ort body
20, As SEORTAT Mgues 10PPPRet e  hichaln TAORKG CHE MIGHET supkBTt body
20 are refldtded; drie thentpaesdud8rand,t hetambrdt tTO tld ladmatovedial ong t he
| ocus-a Qg | 0gus-de,figanect hdpbdry Theaelar e e al baetingg syrf aces
cannot maintain the Ol‘lgl‘ nal” state having no gap, and as the rotation
advances prefetgmminackeddapeantes drsguabhy sad aPll ther enagect he

attracti gn dis 11edugRrl.c Hitg Wi thhde l14Stiakes ided xth embodi ment of the
whi ch I i

present invention i ch, solves the aforenentioned problem A hol ding nenber
62 is fixed tdheie Wahnbtd sGppdr Yoy 2o, SHABPS! Q/It?’ﬁdralccté’ratr%b%? 60 with
a magnet i¥9 tretiaseefiedd ntivet eopolwhag imnber T2 sacthatort IGaniéreel y
rotate. The cylindrical_.ne r Jd.s_provid ] cutou 1, d the
cover 63 (%fn:t e %(ﬂ di%%lgatne%%r %glidgr 8\é0 $QB%EQ§§OSE§4 Eggi t?%ed Wi t hin
t he cut ostec®lrddtnen newi@wylihdrandlafsgiberhes0s] denshs t @drehy oloakedol di ng
menber 62., Wigp t heLylddidicr] wephen 693w t hnthe BRrAREbn19.kS tpserted
into the hol ding nenber 62, the cylindrical nenber 60 capn rotate within the
hol di ng W&t Adsk rehgd swiedPredal | oled BY EREScuebutt L BRBt he
cover gf-reElf& efeé?@nijnserrltaaéi t@xtﬂge heihdichg ﬁ‘@iﬁ;ﬁés seraaﬁ&o_nbe freely
rotatable along the cylindrica er is rotated ajong t i nner
surface G4 edikf%t‘ffe‘??be]rt @Er%heg %\fj(%e]fhe t@?iﬁ‘a#‘éﬁg ﬁ%ﬁBSFSGO o)

t hat t he tatd r detied isnaflacess et avt@d nbeheecen ginalandaxthremsdriegr ewen when
there is a difference between the | ocus of the iron piece 18 and the | ocus
of the magnet 19 when the actuator is rotated by an external inpact force.
For this reason, the nagnetic attraction is not reduced by the rotation of
t he actuator caused by an external inpact force, and consequently, the
magnetic attraction is increased. An increase in the magnetic attraction
renders it possible to select a spring having a |large elastic force and

o " o o o o - o, ey



Figure 1 is a schematic plan view showi ng a magnetic disk storage to wh

an actuator |ocking nechanismof the present invention is apdﬁi

U 40

03"z

i's an enl arged plan view showi ng the state of the actuator not | ocked by
t he actuator | ocking nmechani sm 0 04 U-~! 2D03 15 Figure 3 is a

part-enl
act uat or
state of

the range,_i

deterningﬁggﬁ ST

arged plan view showing the state of the actuator |ocked by

t he

| ocki ng mechanism Figure 4 i$ an enlarged plan view show ng the
the actuator | ocked by the actuator | ocking nmechani sm an external

i rpact fenge beidigmappkiked tdidibe1act et Olbe Frota€e® iagaarPl 88 WrRwW show ng

which a slider.i.s npved in_.a non-recordi ng region that
o hark Bife
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Fi gure 8Therafiowal argeelrpl i vhewmragdwiing atheuradtustivodi dent tof dehe

act uat or gh-9gkhngoMeGRRNH @f 1S PERISR! Y ¢ JFIUNE rbifdesNd (D)
are graphs show ng conparison of the présent invention and a conventi onal

| ocki ng FBER&RPSHS of et FRERANEPL VI RS OTIRRF B gyeIFPQuié 10'S%s a
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enf or ced

acts on the actuator 15 posgitioned at the stop position,
and once the slider is moved to the recording region 12
while rotation of the magnetic disk 11 is stopped, it will
be difficult to drive the actuator 15 to retract the
slider to the non-recording region 13 against the
frictional resistance between the slider and the recording
region 12. Also, even if an attempt were made to rotate
the sgpindle motor, the frictional resistance between the
slider and the recording region 12 is large and therefore
the motor could not be rotated, or the slider would cause
damage to the surface of the recording region 12 of the
magnetic disk 11. Therefore, during stoppage of the
rotation of the magnetic disk, the actuator needs to be
locked to the base so that the slider is locked in the
non-recording region 13, Hence, an actuator locking
mechanism 1ig adopted for 1locking the actuator in a
predetermined position.

Now, the actuator 1locking mechanism will be
described. In Figure 1 a magnet support body 20 is
attached to a base 25 rotatably on a shaft 22 near the
rear end of the actuator 15 positioned at the stop
position. The magnet support body 20 has a magnet 19
mounted thereon. At the stop position of the actuator 15,
the magnet 19 can magnetically attract an iron piece 18
attached to a portion of the actuator 15. The magnet
support body 20 further has a hole 23, and a fixing pin 24

is inserted through the hole 23 and protrudes from the



30J UN 2003 -16 CLAIMS 1. An actuator |ocking nmechanismfor e wth an
I nformati on recording unit which | ocks an actuator to a base tﬁﬁiuﬁU@Jﬁﬁmﬁb
'moved with inpact force, the nmechani sm conprising: an actuator on which a
slider having a transducer for transferring information between the
transducer and a storage nediumis attached and which is driven to scan the
storage nedium an attracting nmenber ich is magnetically attractable with
at |east a portion of said actuator when said actuator is driven to
posi ti onbbbe gIsi.derA atomsinon-ceicorshiong egi ohsofinshetetiobage nAdifitn a

support r Leh _said _attracting r, | nted .and whi.ch is
attacheda?gggafggggg@%ngéagﬁf %h%c%%ggiggggg%%ﬂ$%§§€gﬁ§hﬁhﬁ?‘§hﬁﬁjéctuator
whi | e sakd @tduatlee PEhatt Badt eehdageshi dibkt pactindy penbeen afd thepri ng

whi ch i spgagagedupdd? s aldhys Urpor tcdkidgle giNeSt@baglhe o3 g&d 0 said
support nenher so that said actuator being attracted magnetically to said
attracti Rring 21 are elastically deformed so that elastic force

is created when the arms move away from each other.

Next, the operation of the actuator locking mechanism
will be described based on Figures 2 through 4 which
enlarge the actuator locking mechanism of Figure 1.
Figure 2 shows the state when the actuator 15 1is being
driven toward the stop position in a direction of arrow A,
but the iron piece 18 has not been magnetically brought
into contact with the magnet 19 yet. The magnet support
body 20 is rotated by the elastic force of the two arms of
the spring 21 in a range allowed by the a-point of the
hole 23 and the fixing pin 24, and 1is stopped at a
position where the fixing pin 24 and the a-point of the
hole 23 abut each other. For the spring 21 in this
embodiment, a SUS-316 wire of 0.3 mm in diameter is turned
6 times so that the diameter of the coil portion is about
4.5 mm, and the length of the arm portion is set to 9 mm.

The state of the actuator 15, further driven to
attract the magnet 19 and the iron piece 18 together, is
shown in Figure 3. In this state, the magnet support body
20 has been given force in a direction of arrow B by the
elastic force of the spring 21, so the actuator 15 is
fixed to the base 25 at the stop position.

Figure 4 shows the state where, when such an external
impact force as to move the actuator 15 in a direction of
arrow C is applied to the magnetic disk storage in the
state where the actuator 15 has been fixed to the base 25
through the actuator locking mechanism at the stop
positionlas shown in Figure 3, the magnet support body 20
is rotated on the shaft 22 in a direction of arrow D until
the fixing pin 24 abuts the b-point of the hole 23. At
this time, by rotation of the magnet support body 20, the

spring 21 1s elastically deformed to give the magnet



menber is given force in a direction where said slider is diregﬁgdllniganﬂ?
recordi ng region of said storage nediumto the non-recording regVFon,
wherein said support menber is noved in conpliance with novenent of said
actuator in the direction of a recording region of said storage nmedi um
caused by inpact force given to the information recording unit during the
tinme said attracting nenber and the portion of said actuator are attracted
wi th each other, and said spring gives elastic force to said support nenber

whi | e beigi%npﬂla@twafl,l ¥ odefioigrad f@fé@bwh§éhdr%%_riisﬁgs ARROT PSt & P}, Mpact

force. 2. actuat or | ocking mechanismfor use with an 1 nformation
recor di n@lurfite IAEET GIRPAT RABAtD 1o Bhdadbredt ibi of baFRgWnBved with

i npact f anee, mddies tiae et SR ICIU bS wighn aThaGhaiad DN avd Chh@ shbder
havi ng a Lransq§§er nnqgted t hereqn for transfernn in%ornation bet ween t he
transducéP&id & sthrige FodiUnd LRIt antfhnr2h FRIeri RAtt 0Sscan the
storage rmablumd t@ tthe  madhetoouppdat dmody t2@cdhy ngheeabast whi fbres
magnet | cald v k! r%gﬁp%ezw.th #hel 823l e ROILL onal sai ¢, Ack ugtor, when said
actuator 1's driven to position'the slidér at a non-recording region of the
storage fEdidigla sappeér dnrdhserdbredkhien o4 dirnaw a€ti f§ewenbed ne nount ed

and whi clydgaration between the magnet 19 and the iron piece 18
until the b-point and the fixing pin abut each other, and
the force resisting the rotation of the actuator 15 in the
direction of arrow C is applied to the actuator through
the magnetic support body 20, the magnet 19, and the iron
piece 18 by the elastic force of the spring 21. If impact
force causes the actuator 15 to further rotate in the
direction of arrow C against the elastic force applied to
the magnetic support body 20 by the spring 21, the b-point
of the hole 23 and the fixing pin 24 will abut each other
antd therefore the magnet support body 20 will not be
rotated any further along with the actuator 15 and will be
stopped. When the b-point of the hole 23 and the fixing
pin 24 abut each other, the resultant impact force is
absorbed and damped by the spring 21 deformed elastically
while the magnetic support body 20 rotates in a range
which is allowed by the fixing pin 24 and between the a-
point and b-point of the hole 23. The magnetic attraction
between the magnet 19 and the iron piece 18 1is ensured
sufficiently against the damped impact force, and
consequently, the locking force of the locking mechanism
against impact force is enhanced.

In order to drive the actuator 15 locked by the
locking mechanism so that the transducer 16 1is moved to
the recording region 12 for reading or writing data, the
magnetic disk 11 is first rotated in a state where the
slider 11 is positioned on the non-recording region 13.
The rotation of the magnetic disk 11 creates a thin
cushion of air that floats the slider off the surface of

the non-recording region 13. Then, in Figure 4 the magnet



rotatably attached to the base; and a spring which is engaged with said
support menber and gives elastic force to said support nember s@ UndlUNa£G303

actuator being attracted nagnetically to said attracting nmenber is given
force in a direction where said slider is directed fromthe recording
region of said storage nediumto the non-recording region; and wherein said
support menber is rotated in conpliancéOwith novement of said actuator in
the direction of a recording region of said storage nedi um caused by i npact

force givaipg@rt heodyf argrat sondeadi ng Whiet @urdHgi dhe ok eS8 dp
attractlgglmmer a,gd t he portlgln %f@ said actuator are, attracted with each
ot her, artPsht dE8prPRBCIRTeS  etiEt POlForCe AW tShi S ubiotRI nRiBer 4nhi | e

bei ng el ssineal tye dékoveedorvberfeby thai eapaitRg ahsorhserd heet Nnpacksf or ce.

3. The actuataor | ockin hanism as set .for in ChaimJl or 2 erein
said att r%%t |Fbr?g %%%%Jce?]gi g:%?a& a@‘t%l ﬁnaa(rjtnteatf'c Cedgpgrggltaorslup?peotr eerﬁsngg?. 4. An
i nf or mat ircrgneoidi mpdunihe compni gilege akBi ntbepatiidd sher ageametdedm an

act uat or %mégbhaoﬁhgge%fh%it%i%&a el e €dgf 5@9nbéé%g9gnt ed for

transferring information between the el ement and a storage ne and whi ch
i s capabl BerPedvibly sEidl Xl t @& r @dor dPAG r €GRERWARALAYnonthecor di ng
regi on ofadthend i o1 SBERANLSt Porde iFRIUBveant aleSCtdRt ©Fadiockhn@naeChani sm

for Iockllpechgéijngc%gﬁgrg ﬂ faced at a stop position to a base; and
The spacing between the a-point and the b-point of
the hole 23 determines the range that the magnet support
body 20 is rotated by the impact force applied to the
actuator 15. This range determines the quantity of the
elastic deformation of the spring 21 and accordingly
determines the magnitude of the impact energy that the
spring 21 can absorb. In order to increase the quantity
of the impact energy that the spring 21 absorbs, it is
preferable to lengthen the rotational stroke of the magnet
support body 20. It is preferable that this stroke be set
to a range such that the slider is not moved by impact
force into the recording region 12 across the non-
recording region 13. In order to make the stroke maximum
with range and make absorbed energy maximum, the range of
the stroke is set so that the slider can be positioned at
the radial opposite ends of the magnetic disc 11 in the
non-recording region 13, as shown in Figure 5. That 1is,
the stroke range of the fixing pin 24 is set so that the
a-point of the hole 23 and the fixing pin 24 abut each
other at the a-position of Figure 5 and the b-point of the
hole 23 and the fixing pin 24 abut each other at the b-0
position of Figure 5. In this embodiment the rotational
stroke of the magnet support body 20 1is set to
approximately 1 mm.
Another embodiment of the present invention will
hereinafter be described. The same reference numerals
denote members which perform nearly the same operation in

corregpondence with the embodiment of Figures 1 through 4



wherein said actuator |ocking nmechanismis the actuator |ocking nmechani sm
as set forth in any one of Clains 1 through 3. ~QJ UN 3 -$F ﬁnﬂﬁn
actuat or | ocking mechanismfor use with an information storéggxﬁg 2 i ch
| ocks an actuator to a base to avoid being noved with inpact force, the
mechani sm conpri sing: said actuator on which a transducer for transferring

i nf ormati on between the transducer and’a storage nediumis nounted and
which is driven to scan the storage nedium a support nenber pivotally

attachedahatﬂﬁbﬁﬁﬁ&réltaamopﬁrdxldﬁ,aﬁal@sﬁdﬂxyﬂuﬁfﬂQEé Qmmwﬂéang first
and seco%d arnségé%%ﬂﬂ#p %¥%§ald$£|dot ggﬁoglte di rections;
attracti e fiTsy 5&n§oﬁ ELERHFEr AT SRS L %mlch i s
attractabhemmtdh&usprxng 3l pant itdue @Efmisalidneadtt ushown atna Fetopeposi ti on of
sai d aCtEﬁkghéhaqg is formed in one body on the magnet support
body 20. A portion of the magnet support body 20 is
formed into a curved portion 40, and the end portion 41
abuts a base 25, as shown in Figure 6. With the curved
portion 40 deformed inwardly and elastically, a rotational
force in a direction of arrow E is applied to the magnet
support body 20 set on a shaft 22 by the elastic force of
the curved portion 40. This embodiment is advantageous in
fabricating and assembling components, because the magnet
support body 20 and the spring can be formed in one body
together. It is desirable that the material of the magnet
support body 20 be synthetic resin suitable for integral
formation.

Figure 7 1illustrates a third embodiment of the
present invention where a magnet 19 linearly moves. A
rod 51 penetrates a support member 50 fastened to a base
and has the magnet 19 mounted on its one end. The other
end of the rod 51 is provided with a bolt 53, and the
bolt 53 is fixed to the rod 51 so that a compression coil
spring 52 is compressed between the support member 50 and
the bolt 53. Therefore, force is applied to the magnet 19
through the rod 51 in a direction of arrow F by the
elastic force of the spring 52. In the same operation
with the embodiment of Figure 1, an external impact force
is absorbed as impact energy by the spring 52.

Figure 8 illustrates a fourth embodiment of the
pregent invention where a spring is provided on the side
of an actuator. An iron piece 18 1is attached to an
actuator 15 through a tension spring 60. A magnet 19 is
supported by a support member 63, and the support
member 63 is fixed to a base. If impact force is applied
to the actuator 15 in a direction of arrow G for rotation
in the state where the iron piece 18 and the magnet 19
have been attracted with each other, the spring 60 will



a u-shaped el astic nenber attached at the pivot point of the support nenber
and having two arns extendi ng outward therefrom towards an eng amm
second arm of the support nenber, said elastic nember having 3
notion defined by the contact between the outer side of the arns of the

u- shaped el astic nenber and a hole at the end of the second armof said
support nenber and a fixing pin extendjr:hg t her et hrough; wherein said

el astic nenber is elastically deformed to give elastic force to said

act uat or abpliynpadiadftarce fhnen teot hehenf aerabtor steragenided cecgiri ng the
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10% & () Putodstivi vk PPEAB04 R £P- 1inear types. Furthermore, while
the embodiments have been described with reference to a

magnetic disk storage, the actuator locking mechanism of
the present invention is not limited to an application to
magnetic disk storages but it is generally applicable to
information storage units employing an actuator, such as
an optical storage. Moreover, the aforementioned spring
may also be replaced with elastic materials such as
rubbers and plate springs.

Figure 9 shows comparison of the actuator locking
mechanism of the embodiment shown in Figure 1 and a
conventional fixed magnet type locking mechanism. When an
external impact force having a 2-msec triangular waveform
such as that shown in Figure 9(a) (where its peak is 7000
rad/sec?) 1is applied to a magnetic disk storage, the
impact energy is absorbed by the embodiment of Figure 1
and the conventional locking mechanism. In the
computation result of the energy absorption quantity shown
in Figure 9(b), it is shown that the conventional fixed
magnet type of a graph (a) is 7000 rad/sec? and that the
locking mechanism of the present invention is 23000
rad/sec2 and absorbs more than three times that of the
conventional fixed magnet type. Therefore, it follows
that the present invention attenuates the impact force

applied to the magnetic attracted portion between the



& k uV710%Z& ()-3"10%Z& ()- S10%&Z& ()-$10%Z& ()-Z 10 10 10! |  9s' 10%& (

| uVv7, 10% h& ()-10% h& ()-0$10% h& ()- 10Zz 10Zz 10zzZ'd> " 10%?8?{ qud
"109Z8& ()- @}rg\=$10%& ()-m 10 h 10 h 10 h""10% h& ()-![" 10% )

h h& ()-"10% & ()-?J KL M}[M1 10 10

10! @! 109 ()-&3! " @! 10% ()-&3! " @) 10% () - &3° @! 10% () - &3SS10%! () - M
] a-!1ly#ronel

10%

magnet and the iron piece and exhibits a strong locking
force.

Next, a description will be made of a fifth
embodiment of the present invention where a locking force
is further enhanced. Figure 10 is the same plan view as
the embodiment shown in Figure 1 for describing the fifth
embodiment. In Figure 10, when an actuator is rotated in
a direction of arrow H by impact force and accordingly a
magnet support body 20 is rotated in a direction of arrow
I, an iron piece 18 rotates on a shaft 17 along a certain
locug-a on the circumference and a magnet 19 rotates on a
shaft 22 along a certain locus-b on the circumference.
Therefore, both 1loci do not match each other. The
attracting surfaces of the iron piece 18 and the magnet 19
are formed into a plane, and when both attracting surfaces
are magnetically attracted with each other without any
gap, the maximum attraction is exhibited. Now, assume
that the iron pilece 18 is fastened to the actuator 15 so
that in the state where the actuator is locked as shown in
Figure 3, the attracting surfaces of the iron piece and
the magnet 19 are magnetically attracted with each other
without any gap. It is also assumed that the magnet 19 is
likewise fastened to the magnet support body 20. As shown
in Figure 10, if the actuator 15 and the magnet support
body 20 are rotated, the iron piece 18 and the magnet 19
will be moved along the 1locus-a and the locus-b,
respectively. Therefore, the attracting surfaces cannot
maintain the original state having no gap, and as the
rotation advances, the attracted area is gradually reduced
and therefore the attraction is reduced.

Figure 11 illustrates a sixth embodiment of the
present invention which solves the aforementioned problem.
A holding member 62 is fixed to the magnet support body
20, and a cylindrical member 60 with a magnet 19 is
inserted into the holding member 62 so that it can freely
rotate. The c¢ylindrical member 60 is provided with a

cutout 61, and the cover 63 of the holding member 62 is
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positioned within the cutout 61 when the c¢ylindrical
member 60 is inserted into the holding member 62. When
the cylindrical member 60 with the magnet 19 is inserted
into the holding member 62, the cylindrical member 60 can
rotate within the holding member 62 in a range which is
allowed by the cutout 61 and the cover 63. The magnet 19,
inserted in the holding member so as to be freely
rotatable along the c¢ylindrical member 60, is rotated
along the inner surface of the holding member 62 along
with the cylindrical member 60 so that the attracted
surfaces maintain the original maximum area, even when
there is a difference between the locus of the iron piece
18 and the locus of the magnet 19 when the actuator is
rotated by an external impact force. For this reason, the
magnetic attraction is not reduced by the rotation of the
actuator caused by an external impact force, and
consequently, the magnetic attraction is increased. An
increase in the magnetic attraction renders it possible to
select a spring having a large elastic force and even
further increases the absorption quantity of impact
energy.
Advantages of the invention

As has been described hereinbefore, the present
invention provides an actuator locking mechanism having a
strong locking force which could not be achieved by the
aforementioned conventional fixed magnet type actuator
locking mechanism. Furthermore, there 1is provided an
information recording unit equipped with both a strong
actuator locking method employing a magnet and this
locking mechanism.
Brief Description of the Drawings

Figure 1 is a schematic plan view showing a magnetic
disk storage to which an actuator locking mechanism of the
present invention is applied;

Figure 2 is an enlarged plan view showing the state
of the actuator not locked by the actuator locking

mechanism;
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Figure 3 is a part-enlarged plan view showing the
state of the actuator 1locked by the actuator locking
mechanism;

Figure 4 is an enlarged plan view showing the state
of the actuator locked by the actuator locking mechanism,
an external impact force being applied to the actuator;

Figure 5 is a plan view showing the range in which a
glider 1is moved in a non-recording region that 1is
determined by the stroke of a magnet support body;

Figure 6 1is an enlarged plan view showing a second
embodiment of the actuator locking mechanism of the
present invention;

Figure 7 1s an enlarged plan view showing a third
embodiment of the actuator locking mechanism of the
present invention;

Figure 8 1s an enlarged plan view showing a fourth
embodiment of the actuator locking mechanism of the
present invention;

Figure 9(a) and (b) are graphs showing comparison of
the present invention and a conventional locking mechanism
for the quantity of absorbed energy;

Figure 10 is a schematic plan view for describing the
principles of a fifth embodiment of the actuator locking
mechanism of the present invention; and

Figure 11 1is a perspective view showing a sixth
embodiment of the actuator locking mechanism of the
present invention, wherein the attracting force is further

enforced.
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locks an actuator to a base to avoid being moved with impact force, the mechanism
comprising:

an actuator on which a slider having a transducer for transferring information
between the transducer and a storage medium is attached and which is driven to scan the
storage medium,;

an attracting member which is magnetically attractable with at least a portion of
said actuator when said actuator is driven to position the slider at a non-recording region
of the storage medium;

a support member on which said attracting member is mounted and which is
attached to said base movably in compliance with movement of said actuator while said
actuator is attracted to said attracting member; and

a spring which is engaged with said support member and gives elastic force to
said support member so that said actuator being attracted magnetically to said attracting
member is given force in a direction where said slider is directed from the recording
region of said storage medium to the non-recording region; and

wherein said support member is moved in compliance with movement of said
actuator in the direction of a recording region of said storage medium caused by impact
force given to the information recording unit during the time said attracting member and
the portion of said actuator are attracted with each other, and said spring gives elastic
force to said support member while being elastically deformed, whereby said spring

absorbs the impact force.

2. An actuator locking mechanism for use with an information recording unit which
locks an actuator to a base to avoid being moved with impact force, the mechanism
comprising:

an actuator on which a slider having a transducer mounted thereon for
transferring information between the transducer and a storage medium is attached and

which is driven to scan the storage medium;
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a support member on which said attracting member is mounted and which is
rotatably attached to the base; and

a spring which is engaged with said support member and gives elastic force to
said support member so that said actuator being attracted magnetically to said attracting
member is given force in a direction where said slider is directed from the recording
region of said storage medium to the non-recording region; and

wherein said support member is rotated in compliance with movement of said
actuator in the direction of a recording region of said storage medium caused by impact
force given to the information recording unit during the time said attracting member and
the portion of said actuator are attracted with each other, and said spring gives elastic
force to said support member while being elastically deformed, whereby said spring

absorbs the impact force.

3. The actuator locking mechanism as set forth in Claim 1 or 2, wherein said

attracting member is rotatably attached to said support member.

4. An information recording unit comprising:

an information storage medium;

an actuator on which a slider having an element mounted thereon is mounted for
transferring information between the element and a storage medium and which is capable
of moving said slider to a recording region and a non-recording region of the information
storage medium; and

an actuator locking mechanism for locking said actuator placed at a stop position
to a base; and

wherein said actuator locking mechanism is the actuator locking mechanism as

set forth in any one of Claims 1 through 3.

" 10%
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medium,;

a support member pivotally attached to the base at a pivot point, said support
member comprising first and second arms extending from said pivot in opposite
directions;

an attracting member mounted on the first arm of the support member, which is
attractable with at least a portion of said actuator at a stop position of said actuator; and

a u-shaped elastic member attached at the pivot point of the support member and
having two arms extending outward therefrom towards an end of the second arm of the
support member, said elastic member having a range of motion defined by the contact
between the outer side of the arms of the u-shaped elastic member and a hole at the end of
the second arm of said support member and a fixing pin extending therethrough;

wherein said elastic member is elastically deformed to give elastic force to said
actuator by impact force given to the information storage device during the time the
portion of said actuator is attracted to said attracting member, whereby said elastic

member absorbs the impact force.
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