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120

{57) Abstract: A head support mechanism of the invention comprises a head (1011) for recording on a disk or reproducing a disk,
&= a head support member composed of this head (1011) and a support arm (2) having this head (1011) attached to one end portion
& thereof, 2 base arm (12) including a rotation support part (11) for supporting the head support member rotatably in a vertical direction
€ 1o the sarface of the disk, and an elastic member (4 of which one end portion is connected to other end portion of the support arm
(2) and other end portion is connected to the base arm {12) for thrusting the head support member in the disk direction. Therefore,
the support arm (2) can be formed of a member of high rigidity, and the slider (1) is prevented from colliding against the disk if an

impact force acts from ontside. i




. (57) Abstract: A head support nechani smof the invention conprises a head
(1011) for recording on a disk or reproducing a di sk,  a headl@MspseP05

- menber conposed of this head (1011) and a support arm (2) having this head

(1011) attached to one end portion thereof, a base arm(12) including
arotation support part (11) for supparting the head support nenberrotatably
ina vertical direction!' 1 to the surface of the disk, and an el astic
menber (4) of which one end portd ' Tenpect ed to other end portion of
the support arm 0 (2) and other éend portron is connected to the base arm

(12) for thrust m@m&?% FEAD D i pdokect i on.

Therefore, the support arm( orned of a nenber of high rigidity,

" and the slider (1) is prevenirxmh DISFKMATPARATUE agai nst the disk if an
i mpact force acts fromoutside. 10 March. 2005 1 DESCRI PTI ON HEAD SUPPORT

MECHANI SM . HEAD DRI VE DEVI CE, AND DI SK APPARATUS TECHNI CAL FI ELD The
present invention relates to a head support nechanismand a head drive
“devixe TEBCHNKADRBLEND reproducing in a disk by using a floating type
head, and a disk apparatus using the sane. 10 BACKGROUND ART As a

convent i onalhe presphenyentiendelatgspora heak hapriosihnmeshagsm didoathead diiype head,
a magnetic di sk apparatus such as hard di'sk apparatus is explained by

r ef er r i dryitofar eemingyandreproducing ima slishn by usingsh Santing ypedifadgandiei on of
head support nechanismof a 15 conventional magnetic di sk apparatus, and
t he rel&ﬁkéﬁpﬁﬁhﬁé%iﬁlgsfbsﬁ@ﬂe- mechani sm and di sk. A head support nechani sm
108 is conposed of a suspension 102 of relatively lowrigidity, a flat
spring 103, an ann 104 of relatively high rigidity, a slider 101 provided

anda RRLHEREICHREART Tount ea on this siider 101, The suspension 102 1¢
~ As a conventional example of head support mechanism using a floating type
' ‘head, a magnetic disk apparatus such as hard disk apparatus is explained by
referring to a drawing.
Fig. 12 is a plan view showing a configuration of head support mechanism of a
15 .conventional magaetic disk apparatus, and the relation of head support mechamism
‘and disk.- A head support mechanism 108 is composed of a suspension 102 of -
relatively low rigidity, a flat spring 103, an arm 104 of relatively high rigidity, a
- slider 101 provided at one end portion of the suspension 102 and at a side facing a
) - disk 107, and a head (not shown) mounted on this shider 101. The suspension 102 is
20  designed at a relatively low rigidity, and other end portion is folded to compose the
flat spring 103, and this flat spring 103 is connected to the arm 104. The arm 104 is
- rotatably supported by a bearing part 105, and the head support mechanism 108 can
- be rotated in a specified angle range in a direcﬁon parallel to the disk 107 surface by
driving means 106 attached to the arm 104. The head support mechanism 108,
25 Bearing part 105, and driving means 106 are combined to compose a head drive
device 150. ) .
o The disk 107 is rotated at a specified speed by rotation driving means 109. At
the time of recording or reproducing of magnetic disk apparatus, owing to the

balance of buoyancy by air stream caused by rotation of the disk 107 and thrusting |




20 designed at a relatively lowrigidity, and other end portion is fol ded
to conpose the flat spring 103, and this flat spring 103 is &&M3eke8ef to
the arm 104. The arm 104 is rotatably supported by a bearing part 105, and
t he head support nechanism 108 can be rotated in a specified angle range
in a direction parallel to the disk 407 surface by driving neans 106
attached to the arm 104. The head support nechani sm 108, 25 bearing part
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is, Ta recording or r ction, 'the head Support nechani sm

108 rot 3 ebse}ﬂﬁgg%s&@m StHeYdrivifg GhéatishE06Te 3Vkerl G haMden t he
head n&gﬁtf%%%égléb?hg&sl I der “101 fl ygﬁby a s‘pe%i fic flying height fromthe

sur f acemglmdcAon Hesltidk101iflys by Rapbtifiontginghalghip drirhithel strfacscof tred
recording or reproducing is  carried out. 10 The magnetic di sk _apparatus
shown i diski 17, 12id positivaed éhix spécifiedirakatnd regerdingldryrepradusing tont act
start-stop system (CSS system). Wile rotation of the disk 107 is stopped,
t he sl igeriedQdt.is contacting with the surface of the disk 107, and when -
recording or reproducing, the slider 101 floats fromthe surface of the '
C disi 107. The nhigeetiSdisky sppangtus ishowscior Bigh! 18 iscgimpgnstior gk @pparatts7 i s an

annul ar region 15 A shown in Fig. 12, and _a central nul ar regi Bis a
wai t i ngganegalnkiewn tasecostacy start-gtop syptere (G Syssm of%ﬁe %ﬂ%@@ﬂlegg?es

stopped. Wen rotation of_the disk 107 .stops, . the.slider 1. ved to
regi on @iskiOlds stopped.the 194 15 spnfacing 8&%{% suriage i’g&e i‘g]&\;&g?% t he

air st r&;ﬁ?n t}géorﬁl%% E,rh?ep% llfci&gjﬂxéans d%rh (aloilﬂc()jaetg fon BESLEARE e disk

' 107. In this CSS system, the recordable region of the disk 107 is an annular region

15 A shown in Fig. 12, and a central annular region B is a waitigg region for the slider
101 while rotation of the disk 107 is stopped. When rotation of the disk 107 stops,
the slider 101 is moved to region B while floating, and as rotation of the disk 107
slows down, the air stream between the disk 107 and the slider 101 decreases and
the buoyancy declines, and finally the slider 101 contacts with the surface of the
20 disk 107 and stops. '
| Accordingly, in the CSS system, as compared with the surface of region A of
' the disk 107, the surface of region B is rough, and the slider 101 is prevented from
being sucléed to the surface of the disk 107 when stopping rotation of the disk 107.
If suction occurs, the disk 107 is damaged mechanically and magnetically at the
25 fime of start, and it is intended to prevent this inconvenience.
o As a method of preventing suction, for example, a load-unload system (L/UL
system) is known, in which the slider is moved away from the disk surface when
Stopping rotation of the disk, and kept in other place. Fig. 13 is a schematic

perspective view of this L/UL system magnetic disk apparatus. Same elements as in




_ the buoyancy declines, and finally the slider 101 contacts with the surface
~of the 20 disk 107 and stops. Accordingly, in the CSS systen}o%@“’eaﬁ]ﬂ%red
- Wwith the surface of region A of the disk 107, the surface of region B is

~ rough, and the slider 101 is prevented from being sucked to the surface of
t he di sk 107 when stopping rotation oj the disk 107. |If suction occurs,
the disk 107 is damaged nechanically "and nagnetically at the 25 tinme of
start, and it is _ intended to prevent this inconvenience. As a,matpgod of
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direction, and the suspénsion has a flexibility. Accordingly, if vertical

not i on @fspeiidosl hak adhegibilityat AédvedinglyTef edrticglcmodon of the dekooclusianthel n t he
.disk, the slider can be stably lifted and the 10 head is prevented from

bei ng diimeasfadcérding bhecprpdwiing el the disk, the ieler vanfbi-stallyKiftest andtheand it
is’ also intended to follow up the vertical notion of the disk sufficiently.
|t §0s thxmdeisopreventdifred baieg devietednfrom thegspesifies tracle dodeyinf off-trankust i ng
the slider in the disk surface direction should be securely provided from
the fl astalgpandif. isBlso intsnded $0 fallow up theyyrtive) motiontnf the idﬁrsuéﬁlﬁéﬂ)’w th the
he. 1 hrisge ihagerase cedored ot die Bstng foree acassan 1os dbBGERe SHIGTSY 1 hi s
bl o oo R PETEG Tegraen SH R U s R aed S0 0e bt pRPRg DesiBbant | and
since the buoyancy of the slider varies with the manufacturing fluctoations, it is also
15 required to prevent variation of the thrusting force of the slider to -ﬂle disk surface
direction. For this purpose, the suspension may be provided with a notch or formed
* in a thin plate structure to lower the rigidity and decrease the spring constant, and
_ the head support mechanism is provided with a certain flexibility to absorb
) fiuctuations of the thrusting force.
20 - However, when the suspension is formed in a thin plate structure, the
frequency of main resonance point, or the so-called resonance frequency is lowered,
As a result, when the head support mechanj$1n rotates to-posiﬁon to a specified
track, vibration mode such as torsion occurs. It takes a certain time until settling
this vibration mode, and hence the access time cannot be shortened.
25 Further, in the conventional head support mechanism, its ceﬁier of gravity 1s
positioned near the head location rather than the flat spring. Accordingly, if a
strong impact is applied to the magnetic disk apparatus from outside, the Balance of
buoyancy by air stream caused by rotatiom of the disk and thrusting force of

thrusting the slider to the disk side is broken in the slider area, and the slider is




.the head support nmechanismis provided with a certain flexibility to absorb
fluctuations of the thrusting force. 20 . However, when the sl&’hﬂéﬁ [ S
formed in a thin plate structure, the frequency of nain resonance point,
or the so-called resonance frequency i4s | ownered. As a result, when the
head support nechanismrotates to position to a specified track, vibration
node sUikelnso popsiudfram dhe diskl surfaake Wieerc sudhapopptingphemeikbnse betumgthet hi s

vi brati gn node, and hence the access tine cannot be shortened. 25 Further,

_in.the stigavanay ¢elidenageinstyBisoAiskneaadathes diski mayckedupken magngticplly cor
posi ti qned. neag, t ad_ .l ti;on rather than t.h | at SPLI cordi ngly,
P eyt O BESHR IS Tl Rotm bR detiod R A Y S Ge
the baliapmer MagnRHONRIC YpPiratth! HEhECHB ReAP Shvt hikkRidign Bf ddinddidsle and
thrusting force of thrusting the slider to the disk side is broken in the
sl i der terthnneanid érder $b iretdizei s thin dppardtu® MEhdprobidmed wre noplimitadt tof them t he
di sk surface.. \When such poppi ng phenonenon occurs, the slider may collide
agai nstmagietigi disk apprratusebel A conymeelyiesrdn thediskiapparatys bavingdidatingcal | y.

On the,ot hex hand, .ther.e .is .an increasing demand foft ;a smaller and thinner
mmgnet g 0k SRRl ARcal ElE BpratrR BE G PP sl S L ermnded o

be thinner in order to realize a thin apparatus. Such probl ens are not
limted to the magnetic disk apparatus, but are commonly seen in the disk

appar aiDISCIOSURE OFaTHEINVERTIONor exanpl e, optical di sk apparatus or
magnet o- opti cal di sk apparatus. DI SCLOSURE OF THE | NVENTI ON The exanpl e

enbodi ment s Theeexampa datbadimenis\ase inengded e enkyedhe preblpmiscyf @etpriorad it is
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one of thesoneli ng on a di sk and reproducing a disk; a-2) a head support
ember In accordance with an aspect of the present invention, there is provided a head

drive device having: a) a head support mechanism including, a-1) a slider for at least

one of recording on a disk and reproducing a disk; a-2) a head support member

including the slider and a support arm having the slider attached to one end portion

thereof; b) bearing part for supporting the head support mechanism rotatably in a

direction parallel to the surface of the disk; and ¢) driving means for rotating the head

support mechanism in a direction parallel to the surface of the disk; the head drive

device characterized in that, one end portion of a spring plate is connected to an other

end portion of the support arm and an other end portion of the spring plate is connected

to a base arm for thrusting the slider in a direction of the disk; one end portion of the

base arm is connected to the head support member by the spring plate biasing the head

support member against the base arm, an other end portion. of the base arm is

connected to the bearing part, which is rotatable about a bearing part axis being

parallel to a disk axis but distant thereto, a rotation support part is provided between

the base arm and the support arm deﬂning a rotation axis of the head support member,

being perpendicular to the plane defined by the longitudinal axis of the support arm

and the bearing part axis and not provided on the slider.




i ncluding the slider and a support arm having the slider attached to one
end portion thereof, b) bearing part for supporting the head&¥pshe0>

" nmechanismrotatably in a direction parallel to the surface of the disk;
and c) driving neans for rotating thehead support nechanismin a
direction parallel to the surface of the disk; the head drive device

char act er i z&hei heatisapport meechanispoof therexampde epbodigngitacempsiseomhead ff t o an
~other end portion of the support armand an Qther, end portion of the

spri ng ablleast ong of geerrdingon @odisk padacpraducaig therdisks & e%@éugwqr&é‘}emwfa
directi,on of the disk; gne_end porti,on.of .t.h ' onne. to the
head s &B@B&F‘gn@ﬂl&) g‘Fﬂ‘tﬁnﬁ %S'gfﬂpfﬁ g gving, this ﬁ?&gﬁai@cﬁée% %él g pép})@ r § 6@&%13&
agai nst : ' i I KeadCmpeit ed to
he boardiesh EORBLED iUl EhgR! 1BRpRIpRAT Pl K RuRBORILY M Hend DS

par al | ghethbererotitablyaxissvdrtitaldistcsion tb hesueface of thodik| and smplstic mpanberi s
provi ded between the base arm and the support armdefining a rotatiqgn axis

of t he dfeahichupsoend pertinr is cornestedrta ptheaicndl pertios ehthepsunporigamm f8d by
t he | i t udinal .axi. f th t th ' t ' d t
pr ovi dedheIKHRPTRR 48 FonmRetik T Fobiss s frdnmisdaedipene SRRt gy e
exanpl %%@fé@ﬁgﬁ%ﬁh@ﬁgﬁ“ ses a head for at |east one of ‘recording on a

n u

di sk a reproduci ng e di sk, a head support nenber including this head

and a suppof tiskRohfAgiriohhsiscé erchaid apper membaeisentiched to the basearmof , a
base armincluding a rotation support part for supporting the head support
nmenber byowmatyalofythen ekastie rmiemdier,d fhree gigid nmembsr sand plastisf mamabesi may H6d an

Eih " he Tadigbaly dabrisnd o erPBURL G B hese Cafrde c2PS ARHERE A 1 or
cont 1 oo WAONEHP AR, oEHRAL and e Bndbifet 08, fom OGsfcthe S is?
by way g?évetnlf@l fbASEIG AR RRInst Ue disk Jhst wmm%?a@mmm higgly, be

i ndividual Iy fabricated™ n the opti num desi gn. Therefore, the support arm

"

por ti oft alsobeasfaonsed fodeln the ghrusting doret by itht elastid inember itopghetslider.s from
outside, the slider is prevented fromcolli di_gg agai nst the di sk, .aBd its
r esonariderefoeyudsc head suppors cmephagtism pf vesy Aigh wesisfancs e dmpagh| bighhe

thrusting foC2 d et Neccsh 83Ld ComrRhlibdy t he st i der.

In the head support mechanism of the example embodiments, the head is

mounted on a slider and attached to one end portion of the support arm by way of the
slider, and the head support member is formed of the slider and the support arm. In this
configuration, in the floating type disk apparatus, the head can be flyed by a specified
flying height during recording or reproducing.

In the head support mechanism of the example embodiments, the head is
mounted on the slider, and attached to one end portion of the support arm by way of
the slider, and a balance member is formed at other end portion of the support arm, and
the head support member is formed of the slider, the balance member and the support
arm. In this configuration, if impact acts on the head support mechanism from outside,
the rotational moment by the slider, the balance member and the support arm can be
batanced, and the slider is prevented from colliding against the disk.

It is also a feature of the head support mechanism of the example embodiments
that the balance member is formed of an amplifier circuit for amplifying an electric

“signal of the head. In this configuration, since the amplifier circuit is used as the




Therefore, the head support nechani smof very high resistance to inpact,

hi gh response, and high access speed can be realized. In thelwa’iﬁlqg@ﬁ?port
mechani sm of the exanple enbodi nents, the head is nounted on a slider and
attached to one end portion of the su%ﬁort arm by way of the slider, and

t he head support nenber is fornmed of the slider and the support arm In
this dmiineunembenforiimprbeingl thatinpact rggistaniceka Hipperaangsmord Butetiadalityn be
flyed by a specified flying height during recording or reproducing. In the
head sUpP6stPRRIE HEThansa cam E@@gﬁ?ﬂl-e enbodi ments, the head is nounted on

the slider, ttach o 2N [ fi .t S t of
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bal ance nenber“and”the support ""arm In this configuration, if inpact acts
on t he veetichlsudaomt frorchaoiasionfaxisobdthesiotEion supporvpat iofithdé basmam tdy t he
slider, the bal ance nenber and the support arm,can be bal anced, and the

sl i der sustage &f she disks Ibhis spnfigiisgongH)ansimpact igippRlied to the dipls gpparaBist ur e
f the head t hani f th | e _embodi mept s,. £ hat .t he. bal
menber FEE BB BRI ARG df i G ECRaT VERTALTY: (s sk Rk TR e
el ! ! ol Pl tying an el ectt :
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t hi nnempland verial fitoiat ihensdtatiyn dxéadosup perthe ndisk astirfacec dire head esppard. 1 n
the head support mechani smof the exanpl e enbodi nents, a position of a
cent er mémbemisi nat rofatedelimeced theghiden hardhbeellides against the diskhand & hsadne,
which is verti g\al.lé drayn fram a {ota i on.axi s. of the rotation support

part ofSUPRE BALEARISTH ¢xC ems’l?_rlf"&@ﬁ Bt quea%gqglzpﬂ- this configuration, if
an inpact i §,3pphie4 shgﬂéﬁ%gé@glrs%? (@)?{tﬂ% %erﬂg@és %ﬁﬂg@?ﬂ?@g,?na%ﬁﬂﬂ of a

mechanismin a directl ver out side, since

the cenkffer Off @adity lof b HddE {ipportSmeROEt isnbsdiesd ioh fhecataibnnakibiof thee

pl ane vertical fromthe rotation axis down to the disk surface, the head
suppor trotatientseppod part fommed ed. theidase armhdnsthisdeonihgurdtign.cifl 4 dupacigigi nst
the O l'acrll (tjJ ?h hc(la' alga Selljr% OsrlgsirrlTE %ﬁ]eaﬁéascln;uexgl(?tl rlrlggﬁarliisr]miirrlr%a\(f:érti(r:eﬁsciilséc?igﬁe 'S
r eal i z@gpiied 10 e disk app g pp
| or horizontal direction to the disk surface from outside, since the center of gravity of

the head support member is located on the rotation axis, the head support member is

not rotated in either direction. Hence, the slider hardly collides against the disk, and a

head support mechanism excellent in impact resistance is realized.

In the head support mechanism of the example embodiments, the elastic
-member includes a flat spring formed between the rotation support part and support
arm. In this configuration, despite a very thin structure, a head support mechanism
capable of setting a necessary thrusting force for the slider relatively freely is realized.

In the head support mechanism of the example embodiments, the rotation
support part includes a pivot portion having at least one apex on the base arm
contacting with the support arm, and the contacting point of the apex of the pivot
portion and the support arm is used as the fulcrum, and the head support member is
rotatable at the fulcrum in a vertical direction to a surface of the disk. In this
configuration, the center of fotation can be determined precisely, and the head

- positioning control is accurate. Moreover, the structure of the rotation support part

provided in the base arm can be fabricated easily, and the head support mechanism is




In the head support mechani sm of the exanple enbodinents, a position of a
center of gravity of the head support nenber is |ocated on th&0 MgtchePon
axis of the rotation support part forned on the base arm In this
configuration, if an inpact is appliegd to the disk apparatus using the
head support mechanismin a vertical direction or horizontal direction to
t he di skmple ingrudturem out si de, since the center of gravity of the head
support ne

r.is located on the rotation axis, the head support nber is
or ot at eq 1ths ek SHAPOBCMESREIFgy they Wéaleplﬁoeéﬂb?@mnysa 2obRr PR nst
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part and suE;por _arm In this configuration, despite a very thin

st ruct uthe, fulcriwadd s vertisrt directiraniosasurfageabf theodisk.elnt fhiggcenfimuetemrsince

t hrusti force for the sI,i'derpr@gl,at ively freely is realized. In_the _head

suppor A AHRRRTSMemerds skf émrlﬁ@;atl%rwlb{ I Y%?l‘ai:i drectionppbirtagkar t
cont acta RSP Rat B ATaR ais e heRRonRE RN AR E SRR oo s o

the pi v@hlizgeprtion and the support armis used as the fulcrum and the head
support nenber is rotatable at the fulcrumin a vertical direction to a
surface of tlhdhelhsd supportunschamsrhiofuhatkampletdmbadinicats, die flot springramian  be
determ ned precisely, and the head ositioning contrgl is_accurate.
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enbodi "@'rihéh?zﬁj[ﬁ@pro trddietis siﬂﬂfﬁﬁé?ﬂs are provided, and a contacting point

of an apex o pair of pivot "portions and the support armis used as

- the ful cr umFuathdr,!the Headddrdupdevite wEthe eximplotmbalingerts cobljpeiskslaclicad i n a
vertical direction to a surface of the disk. In this configuration, since

t he heatippotspmechanisibera ibeadngi purd fon supperiing thal hedd suhportemechanism

0 oot ot b iegdR SRl BOSHE sMIED: BESHE' B fnd oS s B
rotating the head support mechanism at the surface of the disk, and this head support
mechanism has the configuration as described above. In this configuration, a head
drive device of large impact resistance, thin type, and high access speed is realized.

In the head drive device of the example embodiments, there is only one of the
bearing parts, which supports a plurality of head support mechanisms, and the plurality
of head support mechanisms are configured so that the head attached to each end

“portion of the head support mechanism confronts the surface of disk. Therefore, if used
1in a hard disk apparatus using a plurality of disks, a head drive device of a favorable
impact resistance is realized.

In accordance with another aspect of the present invention, there is provided a
disk apparatus comprising a disk, a rotation driving means for driving this disk, and the
head drive device for writing in a specified track position of the disk and reading from

a specified track position, and the head drive device has the configuration as described
above. In this configuration, a small and thin disk apparatus of large impact resistance

and high access speed is realized.




I n the head support nechani sm of the exanple enbodi ments, the flat spring
and support armare in an integrally formed structure. Theret®Marchgyd | at
spring and support aimcan be manufactured sinultaneously, and the

manuf acture and assenbling process of,the head support structure is

simplified. Further, the head drive dévi ce of the exanpl e enbodi ment s
conpr i SBBIEF A¥aSCRERBE N O d EHAPRAWING®Rar i ng part for supporting the head

support nechanism rotataply in a.directign rallel to the surface of the
di sk, and dtﬁ%'r ig‘s RBENseH Pe’fSBF%ﬁY%}jl%%PRéﬁﬁ‘ QRIS U RPAhPURPAhe

surface i . -this head support nechani smhas the configuration
as desépggggﬁégggiﬁéVﬁ%g%ég’configuration, a head drive device of large

i mpact resi sgiaNods at fHrfpdcyiRe vidkh Gs ke frsif 8BS dsReRgHce sidpbf Besll suppdrhe
~head drive device of the exanpl e enbodinents, there is only one of the
bear i ngnpehansmuhicotbodimpentrk of thephvertlant y of head support nechani sns, and
the plurality of head support nmechanisns are confi gur so that the head
attached to Bigch ig APLABEW mar@rmm@mwoghwbwth@éﬁﬁﬂs YRR BRERE ¢ he

surface of, disk. Therefore, .if us in a hard di sk apparatus using a

pl urali eg?‘d@g'pﬁf)gl?%‘?&ﬁnﬁgb t&?ie% o?ix‘r/]]egf; of a favorable inpact resistance
I's realized.pibng3¢ GYAeavYickPlodBAWVIGK ASREETGh thd Qisk' KSARE sidw BRAON,
there is provided a” di'sk apparatus conprising a disk, a rotation driving
means fhwadduppomngddhianistdi sikthe @nibodieentiead drive device for witing in a
specified track position of the disk and reading from a specified track
position, and the head drive device has the configuration as descri bed
above. In this configuration, a small and thin disk apparatus of |arge

i npact resistance and high access speed is realized. 10 March 2005 7a

BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an essential perspective view
of a disk apparatus using a head support nechanismof the invention. Fig.
2 is a perspective view-as seen fromthe disk surface side of head support
mechani smin enbodiment 1 of the invention. Fig. 3 is a side view near a
rotation support part with the disk surface up of the -




head support nechanismin the enbodinent. Fig. 4 is a perspective expl oded
view as seen fromthe disk resurface side of the head supporioﬂﬁ@hﬁﬁﬁknlin
t he enmbodi nent. 10 March 2005 S Fig. 5 is an essential sectional view of a
magneti c di sk apparatus in the enbodinent. Fig. 6 is a diagramfor
expl ai ning the operation of the enboginent, being a sectional view show ng
two head support nechani sns and one disk only. 5 Fig. 7 is a perspective
expl oded view as seen fromthe di sk surface side of_ head support mechani sm
in enbodi nBigt P iofnt hesentinksestomal Nigy of asmagaete disleBPRAGHING: thfe
principle of configuration of head support nechanismin the enbodi nent.
Fi g. 9embodinpmtspecti ve expl oded view as seen fromthe di sk surface side of

e L b A Sl e °
oper at PesticaR] Yine SHABOLE FEACR PR e R BR Ak SR G (w0 hesd
o1 gur at il b RERERSGHs e PRBAaPE R et Got it Bk 4Bl figigf o 19 @

ok b ipporBE S R s d bR A b R R ERE L EPS ot gurat i on of a
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head Sﬁ@ﬁ%@éﬁ% hadLsbodigesd drive device, and disk apparatus in

enbodi | he I'nvention are specifically described bel ow. .25
(Embodi menfgigl)g js a perspective exploded view as seen from the disk surface side of

10  head support mechanism in embodiment 3 of the invention.
Fig. 10 is a perspective view showing a configuration of a wiring iafegrated
type support member in the embodiment.
Fig. 11 is a diagram for explaining the operation of the embodiment, being a
sectional view showing two head support mechanisms and one disk oply.

15 Fig. 12 is a plan view showing a configuration of head support mechanism of
conventional CSS system magnetic disk apparatus, and the relation of head support
mechanism and disk.
| Fig. 13 is a schematic perspective view showing a configuration of a
conventional L/UL system magnetic disk apparatus.

20
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Referring now to the accompanying drawings, the head suppost mechanism,
head drive device, and disk apparatus in embodiments of the invention are
specifically described below.
25 . (Embodiment 1)
| Fig. 1is an essential perspective view of a disk apparatus using a head support
mechanism in embodhhent 1 of the invention. In this embodiment, the disk
~ apparatus is 2 magpetic disk apparatus. Same elements as in Fig. 12 and Fig. 13 are

identified with same reference numerals. A head support mecﬁéﬁism 120 is




~Fig. 1 is an essential perspective view of a disk apparatus using a head
support nechanismin enbodinent 1 of the invention. In this AR+ |
the disk apparatus is a magnetic di sk apparatus. Sane elenents as in Fig.
12 and Fig. 13 are identified with same reference nunerals. A head support
mechani sm 120 is 10 March 2005 rotatgbly supported about a bearing part
105, and can be positioned at a desired (rack position of a disk 112 by
operating driving means 122. The head support nechani.sm 120, bearjng part
105, amdtathbiy isupponieth abowa degring marth d00.t @Cb@ﬁ@d@epoﬁﬁﬁ@%hafdald??@l vi ce
124. As the drivin ans ‘122, for exanple, a voice co 5 maybe
used. ﬁﬁ@ktﬁ%mollm?@aﬂﬁbei Wobﬁt@?l@ﬂﬂcad@}?@& meags éggedjrhi’r rﬁ?@)‘fé‘éﬁ’w dri vi ng
means 109. As the rotation gﬁ%émﬂ means 109 or exa plndle not or

ray be MesdaisR L4 deagngaathly r@@l&g}?@%é&?@f Fobied ip Lomipose f
the. o Sdeaiarye Graies |7t Sl vnadnies T Ak eeraieot SBe PRORNSESS or °

dus |s ﬁvented Flg 2 to Fig. 4 explain the detailed structure of the
hea %6 chanism 120. Fig. 2 is a perspective view of the entire

ﬁéra‘r’cé“{ﬁt Q%esfﬁﬁéﬁ%%g b obleiath Proifif sPEq BY HGtniiph Brivihd MeisidE V) O
i | ardy g BRARACAKYIE FXROTO 16} BaRpleqe lﬁaﬁ%btelﬁmexéealmurface

si de. erring to the raw ngs, the head upport nechani sm 120 of
enbodi 'E%E!ihﬁjl%%cﬂ&?'ﬂi’ése% neits A sheified Bo %naﬁmn,adhdi‘isaséﬁlbﬁ byeqtber 4, a
1 y

support an an armplate 14 are f or med processi ng one plate
mat eri 3id body héx &mﬂoﬂidmmuofdmﬂedjmw disk meabarhehd ot (shmwni) dfie o f | at
spring by processing a plate material “as shown in Fig. 20 4. In this

enhodi iRMsionhsf @irresivegas oihduseismtientednber 4 is explained as flat spring

4. This flat springs 4 are provided at both sides of the support_ arm 2, and
they are Fimriets #ig.t4 crpleim ficodegailethstoictateeofithn hgad: sipportanechiasisend
portion. The flat springs, 4 are also connected to the_end portion sides
for moui20i fjga2ialasperepensiveeviewoiche enfite smgura asnsepnpfromybe ik 15, i ngs 4
and the extensjons 14a of the .armplate 14 are 25 affltﬁetﬂ to tglfzbase arm
12 at pushees sk, Gignd 18 B§i ef‘e@vea@am otation; supR@t garigwith the disk

- surface up, and Fig. 4 is similarly a perspective exploded view as seen from the disk

15 112 surface side. Referring to these drawings, the head support mechanism 120 of
embodiment 1 is explained below.
As shown in Fig. 4, an elastic member 4, a support arm 2, and an arm plate 14

are formed by processing one plate material. In this embodiment, the elastic

N

member 4 is formed of a flat spring by processing a plate material as shown in Fig.
20 4. In this embodiment, hereinafter, the elastic member 4 is explained as flat spring
4. This flat springs 4 are provided at both sides of the support arm 2, and they are
| connected to extensions 14a of the arm plate 14 at the end portion. The flat springs
4 are also copnected to the end portion sides for mounting a balance member 16 of
the support arm. 2. The flat springs 4 and the extensions 14a of the arm plate 14 are
25  affixed to the base arm 12 at posiﬁons. Q and S by, for example, laser welding.
The base arm 12 has a pwot pomon composed of a pair of apices 11a, 11b,
and the rotation support part! 11 s composed of this pivot portion. The support arm
2 abuts against the pivot portion which is the rotation support part 11, and is
elastically held by way of the flat spring 4, and can be rotated only in a vertical




- The base arm 12 has a pivot portion conposed of a pair of apices 1 la, 11b,
and the rotation support part’'. 11 is conposed of this pivot HoMeichR005The
-support area 2 abuts against the pivot portion which is the rotation
support part 11, .and is elastically held by way of the flat spring 4, and
can be rotated only in a vertical 10 rch 2005 10 direction to the
surface of the disk 112. The pair of} pices 11 a, 11b of the pivot portion
as the rotation support part 11 abut agai nst two positions Pa. Ph of the -
suppor tdirestion tashs isoface of Khe disk. 1IPheThe pair obygpicks ldieadib ofithe PEVabf ¢ he
flat spring 4, the end portion side of the support arm2_in %h%ﬁg t he
sl i der portien @ fhel rotatiporapportpat dheabyf psepsbiveo PRGNS PacEdAL Bhe di sk

cont actPRROeRn sssdhowbita P i THerefe, VAL FGtc FPmBIght 1Bt SBEt i ng
Pal anc dhiehd goren pidect i sipBirt pAD pBLITL BB O st Hhe ona °
| ;Eé L?El;?“ﬂﬁﬁefcfff:sﬁ' :'?5 Wbl %iﬁi’r’_ Q@E%%éﬁﬁﬁemﬂ%%%bg ot 9&: fE;’L |
ri ghlto aﬁ?&l S £ ch%ﬁr%% ﬁiﬁ%g&(‘xﬁadﬁﬂeﬁ 52511&? lfah]ihg% ﬁg%g‘%tﬂg'dsggfmg?r ection
cent r g ERElHe PR Aind oin® BT foff PR ERR, 0 L Gl ng. operat i on of

t he nagneti | rat ' | [ dte slider
9 'Igitgﬁg@wtaﬁ MShiythbats balande mBniHepati R%HRe8 kot 6fpd .

1 fromthe ne t'hrusting force on the slider 1 is generated by
the co | ¥6rtn’ Sthe hdifiRtiaP wirse thel didet 145 affikéd tyotefdrence sufhport part
11 on r§{P(?i&?sdujéport gl‘St% 2. Iﬁr}ﬁ?hi s manner, the head idjpport mechani sm 120 as
shqon irgtdtioft: supBoi$hrlilg, add iab teospRuite ide sirface. alThe wpioesi Hla, débtdafonal

. view of the nmagneti'c disk apparatus for 20 recording and reproducing on
bot h sitHepivit pordomlas fige folidnysupportcpatioli} ateedisposadomo atlinesd eght gngle 120.

Sane elenents as in Fig. 1 to Fig. 4 are identified with sane reference
nuner alte.thésentraldinea(line KeXnirthy. lobgitedinalk dgectiosaaf thepppport arecBanfdsms 120
are connected to one bearing part 105, and rotated sinmul tgﬁgousl % by
dri vi ntrsyamsetiod pasitions  with sespsetiodhe entmal Ivag (lnm-59 as prowWR B Fédippor t

4, Therefore, during operation of the magnetic disk apparatus, that is, in a floating

15  state of the slider 1 from the disk 112, the thrusting force on the slider 1 is generated
by the compressive stress of the apices 11a, 11b of the rotation support part 11 on
the support arm 2. In this manner, the head support mechanism 120 as shown in Fig.
2 and Fig. 3 is formed. _

Fig. 5 is an essential sectional view of the magnetic disk apparatus for -

20 recording and reproducing on both sides of two disks 112 by using four head
support mechanisms 120. Same elements as in Fig. 1 to Fig. 4 are identified with
same reference numerals. As‘ clear also frbm Fig. 5, the four head support
mechanisms 120 are connected to one bearing part 105, and rotated simultaneously

rby driving means 122.  Slider 1 attached to end portions of the head support

25  mechanisms 120 are disposed at confronting sides respectively at both sides of the
disk 112. Im Fig. 5, the force acting on the head support member is schematically

' showﬁ by using one of the four head support mechanisms 120. In this embodiment,

the head support member is composed of the slider 1 on which the head 1011 is

mounted, the support arm 2, and the balance member 16.




) 25 mechani sns 120 are di sposed at confronting sides respectively at both
‘sides of the disk 112. In Fig. 5, the force acting on the hehdMsEBgEedx
menber is schematically shown by using one.of the four head support
mechani snms 120. In this enbodiment, the head support nenber is conposed of
~the slider 1 on which the head 1011 j.,s -and the bal ance. nenber 16.
nount ed, 't he support. arm 2, 10 I\/arclhl 2005 11 Rotational nonments M, M
generated by the flat spring 4 act on the head support. nenbe %E hown in
the drawi nfotatiahal onoreeis ¥Wdy M2 generated: b the dlat spupydt flc’he%{%? %‘irposed of
the slider 1, bal ance nenber 16 and support . _arm facts on t glen‘iral axi s
of t hesupport iaembengsrshoyay fn the dsgwings sndr fpree st (e RPSHG e %% e ves
reaction force Fs fromthe disk 2. T s, t force.conf ' this
react i SAPPE drembey %01t114@°§1h91{1§’@i§t‘é°¥ dr ?:gf_an%ilgel{lﬁgugéi 6591819@13%;@% set
arbitrarily _depending. o he terial and. thigkn I spring 4,
hei ght 3% ¥h ngf;,a%slor}]the b?tgﬁ%w?ﬁgﬁlp%ﬁ lgug%%ﬁ?eisghcte?,%hgosﬁﬁ% i Xi ng
position of the support ar d Jf b at 15 SPF 44 F aAligr ge
Fhr Sst Frp Yo BEcfith T8tephrn 8 it 17 THer athorBres KRB ing ol 07,
material_an } i <4 hi : B&tughimgily f or ce
Ty be Rttt F e e BB Sl TS TRt Lo Tl Sy e
rotati { : thibReesefofifg it Apriak 4 diRigt off apde@vilay of the
head sg% %@%@%&g&%te%(rﬁi@e%%bsy%ef erri ng t% Fi ggiG Fiﬂgj. 6is a
di agr arPl})fo_ th %t%ﬁﬂh@ﬁp}%cﬁ% paRarnaby Mfixdhg pbsitibe of MO armaPdmdtflats a
sectional view show ng two head support nechanisns 1 and one di sk only.
By, ref %gﬁﬂgel.t Fot hgample Plargottatitong forct heay be applhied dypmeking tharflat 11, the
disstance to the center of gravity of the sli der 1 is supposed to be L1, the
di gpangpring 4t be aasxit enatefialgarab fotmings int & greatdrahivknessnt@r alergedhnsting, t he
mass of the slider 1 to be Mil, and the mass of the bal ance nmemher 16 to
be M2 forkanay be appliedbycncrehsigg dvi height of the apipgsot ta, ddkn of the Tp@HoN ocat ed
on the rotation support part 11, supposing the mass of the rotatable

por t i orsupportipactstipport arm2 to be M 8% and the distance fromthe rotation

support part 11 to the rotatable portion to _be L8, fhe nmass .
PPt ‘p Setting of position of center pof gravity of the 181ea(£ support member is

gl

explained by referring to Fig. 6. Fig. 6 is a diagram for explaining the operation of
15 the embodiment, and it is a sectional view showing two head support mechanisms
120 and one disk only. By reference to the axis of rotation of the rotation. support
part 11, the distance to the center of gravity of the slider 1 is supposed to be L1, the
distance to the center of gravity of the balance member 16 to be L2, the mass of the
o ) ~ glider 1 to be Mml, and the mass of the balance member 16 to be Mm2. When the
20  center of gravity of the support arm 2 is not located on the rotation support part 11,
supposing the mass of the rotatable portion of the support arm 2 to be Mm3 and the
distancé from the rotation suppoﬁ part 11 to the rotatable portion to be L8, the mass
Mm2 of the balance member 16 should Be set so as to satisfy the formula L1 x Mml
=12 x Mm2 + L8 x Mm8, | |
25 When the center of gravity of the support atm 2 is set so as to be located on
the axis of rotation of the rotation support part 11, the mass Mm2 of the balance
member 16 is set so as to satisfy the formula L1 x Mm] = L2 x Mm2. | |
When the center of gravity of the head support member is set in this manner,

inipact force acts, the slider 1 is prevented from colliding against the disk 112. For




M2 of the bal ance nenber 16 should be set so as to satisfy the fornula LI
X Mni =L2xM2+L8xMrB. 25 \Wen the center of gravity of the EuMpEkeorm 2
is set so as to be located on the axis of rotation of the rotation support
part 11, the mass Mn2 of the balance nmenber 16 is set so as to satisfy
the formula L1 x Mni = L2 x M®2. the center of gravity of the head
support nenber is set in this manner;™ inpact force acts, the slider 1 is
prevented fromcolliding against the disk 112. For 10 Narch 2005_12
“exanpl exasplepseppese doipmect faee ectadngliestion (2 #a Figh 60 An 1mgct BICRl| npact
force FI proportional to the mass Mt  acts on.the slid 1. An.inpact
force propartippaktpdhemass dmhactsen theslidss ds Wﬁécttfﬁ %?ﬁE%PM nr@& An

of "t et Gppess M3 251 a5 e e MRBIDER et ROPRES R ORIHAME: "7 s set
| st h | ati L Mn |. =L +1 8 h | ati f LI xFl

s Xt e sy b€ nciondhe oabie Buiom Al SopRe a2 ool G0 Ths e

I't, tati f t t.h ' tatl :at | t
part 11 dodd it tnod 118 teat BnBi lber S Big Parfy (RE ARSI bEL1 SYPRETT
P ff o5 e eer e th
amage % Mih ol ot T )70 Uk pEpBoR W IACR TS Wb I ST IR Oy o
Same poSTPHEREL i (HRE RinoP CHEE BB A R A g oY T i

sanme p on as e poi nt shown in Fig. 4) on the line |inking

cont actLgor Rhfibs oFdhe FRa®bn SBEpSI¢RRAGY 11 @885 Aowotdt fethaicadssuppo, 11b of
the rotation support part 11, ‘a stdébl e -head support nechani sm 120 of | ess
vi br at inQfnBgai Thérefort elRallidep 1 BRRevented frone collaling egainfh de, surfaee fad |
support mechani sm having the greatest resistance to inpact is realized . /
wheg t ke Ik 11210 of tthe hehdgreai oy disk 112 HEmd is,swhpnrthe mentse of
coincides with the mddle point P, but as far as existing on the |ine
| i nki ngraviey pdithe hedth sappbrPmenbersisi designgddovbademtsd swbstaialyost] @epoint P,
a head = support nmechanism having a sufficiently pragtical resistance to
i npact samerpsitioreas ﬂmﬂn&dhopemmg' (shewndndigat) omthekuebiakingontach@8 s uppor t
nmenmber and rotation . . .

points Pa, Pb of the support arm 2 with the apices 11a, 11b of the rotation support

part 11, a stable head support mechanism 120 of less vibration against external
15 impacts can be realized. Thus, the head support mechanism having the greatest
resistance to impact is realized when the position of center of gravity of the head

- support member coincides with the middle point P, but as far as existing on the line -

tinking the points Pa and Pb, if slightly deviated from the middle point P, a head

“

support mechanism having a sufficiently practical resistance to impact is realized.
20 - Supposing the force acting between the head supporf member and rotation
| sipport part 11 to be F5, as far as the relation .is F1 + F8 + F2 > F5, the pivot
porﬁon of the rotation support part 11 and the head support member are apart from
éach other. If, however, the relation is F1 + F8 + F2 <F5, the pivot portion and the
~ head support member are not apart from each other. The force F5 for satisfying
25  such relation is generated by the stress originating from the rotational moments M1,
| M2 caused by the flat spring 4 as expléined in Fig. 5, but this force can be set freely
as explained above. Therefore, it is easy to keep the pivot portion and head support
member in tight contact despite application of impact forces.

Further, in direction R in Fig. 6, that is, in a direction parallel to the surface of




support part 11 to be F5, as far as the relationis FI + F8 + F2 > F5, the
" pivot portion of the rotation support part 11 and the head sip¥sich20nber
are apart from each other. 1fy however, the relationis FIl + F8 + )72<_
F5, the pivot portion and the head support nmenber are not apart from each
other. The force F5 for satisfying such relation is generated by the

- stress originating fromthe rotatio nonents M, M caused by the flat

spring 4 as explained in Fig. 5, but this forge can be set freel as.

~ expl ai ibel ditkodé2, Imér@ﬂnéig@regd to mateydie p@%eﬁ ﬁ‘%@%gmecao‘ifhﬁ%fhg 9hd head
Rt herotaandit e fogHORSROGH gartd] BADE HERE ppERTLPBReT oSGl to the
cent or By PGB RBT o Dratone Sperbi S 5t eredAbin B ThE o ¢

P i v cwep wempa: e HRER TR e ASp o AR i ghe giRRabTBEGe 4R 0 Bt

_me_er,]?he slider | is prevented fromcolliding in the direction of the
di s _1]1  As explained herein, in the head support nechani smof the
I nvention, UA% ekﬁlaﬁ%ﬁsﬁ%?kg thOmb R4 éuﬁ,pbpﬂ hiebaril b fHeCRenfibs]i @ii§y of the

entire structur®e 1 nclu the suppo aimwhile increasing the thrusting:

force 4 sEi'BFeﬁJ hal feAbilit)h And MehdeToridityiofeke thde sianlie isdudagshe _
i ndependently as actions of individual constituent 10 el enents, the design

of the JuppekiSRPWHilenBelasngthe Thesstig forwt fohtheddileee Af thef sameelamepf desi gn
can be expanded. By form ng the head support nmechanism 120 in such

confi guiide diey manebyeset altddndepmndettlaran actians bof indbvideat eonshijuenti ng a
material of high rigidity. Wien the support arm2 is made of a material of
hi dB riglementy, thehdesigs afathechdadesuppoct mechaniem 16 easypond tendegremal be

i ncreased, and the conventional problemof vibration node is elim nated.
Ther ef diregdoseof d¢sign can boexpaddedd, and it is possible to position by

rotating the support arm?2 at high _speed, and hence the access speed of .the
magnetic  dbykorappathe beadcsupper wechaptssy 120 o sy ﬁ@%‘ég'gﬁﬁ%rmoﬁ?ﬁgﬂani sm of

Ehe e pport acm 2 catl b6 abiicated by usidg A Mibterial of high rigidity. When fhe

support arm 2 is made of a material of high rigidity, the resonance frequency of the
15  support arm 2 can be increased, and the conventional problem of vibration mode is
eliminated. Therefore, setfling is mot needed, and it is possible to position by
rotating the support arm 2 at high speed, and hence the access speed of the magnetic
disk apparatus can be enhanced.
J In the head support mechanism of the embodiment, still more, precise forming
20 prdcess (bending process) of flat spring needed in the conventional head support
mechanism is not necessary, and the head support mechanism can be manufactured
in a simple process. | |
In this embodiment, the flat spring is used as the elastic member 4, but the
iiwention is not limited to this material. For example, a linear spring member may
25  be used, or a plurality of linear spring members may be used. Or, instead of single
Jayer of flat .spring, a laminated structure layers of spring plate part may be also
composed, or the elastic member may be made of a different material from the arm
plate,. and later assembled together. |

(Embodiment 2)




20 process (bending process) of flat spring needed in the conventional head
support nechanismis not necessary, and the head support mecHMreh?0n be
manuf actured in a sinple process. In this enbodinent, the flat spring is
used as the elastic nmenber 4, but the inventionis not Iimted to this
material. For exanple, a linear spr#gg menber may 25 be used, or a
plurality of |inear spring nenbers y be used. O, instead of single |ayer

. of flat spring, a lam nated structure |ayers of spring plate rt .may be
~al so  conRiged is ar perspeaiivastxploduk s e e Fios Ao disic Sudace S8 Ofat or i al
fromthe arm plate, and |ater assenble oget her. ( odi mgnt 2) .10 March

2005 headFinppoit mscham@nsmemboéu@w%d\%&hmlaw%o%egﬁgf Sﬁ%ﬁt %’H?Péﬂtsk
surface side of head support chapi sm.in enbﬁgi ﬁnt 2 olf;itrle isgﬂlgntion.
o -

Thi s heechanismdB0 canbeadlse mseadndhf ggpgq)ra W Rt sk Bppar at us

shown in Fig. 1. Sane elenents,as.in Fiag. 2 o Fi identified with |
sarme rel¢meaisde m@i&r?atosﬁ%z%ﬁ"él ed i ﬁatmqréegﬁlg&gg %%Batsﬁ t he embodi nent .

is simlar_to the head, support han -] ﬁh'q%:% ept that
an3ann pl atke hga(ﬁﬁgpgpr]t I‘%@P&%"ém \rﬁifﬁf&h?o@ﬁ‘%‘i"g"f‘”l%%?gg? a a?lg 1??érglltqegr ally
formed near a hearin art . t at flaqgbll ance
r'renbersumc’#smﬁa{?ms@aq%ﬁ’%%’i’??é“ﬁ%%tng%%‘?éo@ %@J%{?‘%mﬁt@qg@?’hig head support
nechani sm 130 an C - H i 13416f th2 2amar e

i nsert@’c}“%?%m}eﬁgmggéﬁ %d%rg?‘?%g%]? %E%F%?Egh%kﬁggg%tggﬁjce, and fixed with

screws ;136 ﬁ%}ﬁ‘&}r f t8d bRa yahe plari didd 29a sliderd a head
aﬁ"v}%%mg% b%ckf Sl gngqjﬁ hoe ?

drive pl € I's conpose froma head 1011 passes through a

Wi ng}.( A%l héi@%éfﬂh%ﬁnﬁhtlb@ 280n Rkeid®bid, arand32 fixingasvicedotlo t he
e W ring

flexib nnection part 18a. 15 In the case of the head support

maghani sy 130nRértdd s Thodedrhit ?aﬁsh 834 o dee staoin sequemcehandhEzed sBpor t
menber 1s same as in the case of the head support nechani sm 120. of
embodi geaatys 136! %tuh%%ee(lﬁmdihnwmt) cotfrontstthe vhreadcaslippa, tandfehend A& conposed
of the slider 1 on which the head 1011 is nounted, thejuap Qr.t ;

device is composed. A signal from a head 1011 passes through Witing (00

ik

shown) formed on the arm plate 18, and is connected to the flexible wiring
connection part 13a.

15 In the case of the head support mechanism 130 of the embodiment, the force
acﬁng on the head support member is same as in the case of the head support
mechanism 120 of embodiment 1. In this embodiment, too, the head support
member is composed of the slider 1 on which the head 1011 is mounted, the support
arm 2, and the balance member 16.

20 Setting of -positidn of the center of gravity of the head support member is
- explained by referring to Fig. 8. Fig. 8isa diagram explaining the operation of the
embodiment, and, same as in embodiment 1, itis a sectional view showing two head
support mechanisms 130 and one disk only. By reference to the axis of rotation of

the rotation support part 11, the distance to the slider 1 is supposed to be L1, the

25  distance to the balance member 16 to Be 1.2, the mass of the slider 1 to be Mm1, and
the mass of the balance member 16 to be Mim2. When the center of gravity of the
support arm 2 is not located on the rotation sﬁpport part 11, suppose the mass of the
rotatable portion of the support arm 2 to be Mm$ and the distance from. the rotation

support part 11 to the rotatable portion to be L8. In this case, the mass Mm2 of the




~ann 2, and the bal ance nenber 16. 20 Setting of position of the center of

" gravity of the head support member is explained by referringl®¥arhdd0sg,
Fig. 8 is a diagram explaining the operation of the enbodinent, and, sane
as in enbodinent 1, it is a sectional view showi ng two head support
mechani snms 130 and one disk only. By.,peference to the axis of rotation of
the rotation support part 11, the di {fance to the slider | is supposed to
be LI, the 25 distance to the bal ance nenber 16 to be_L2, the nass of the
sl i der baltmcetmentbier lénshoulhbe raeb sogfs toreatishr sieciormdnd] 1oy 5lAme. Wen
~ the center of gravity of the support arm2_is not Iocatgd on the rotation
 suppor tMpaZ t+ 1 XM@%OM@M@@@Q roff gravaty pbiher SPPOTtAIA £ a%h S6F S HeOsuppor t

7ot at atielasetad omicoarie afgolnhAnaf(be iaton SHEDOR Fartib BE ass MB2\EE ch 2005
15 oo CaLatee Roamber Unneet s e noBe iR DS Faso M 1 3 e
par 631 ¢ B the Do aascy Sechit 1@ e Shlodefl olfEvEg W LA PP f
the entBaviRg R e el SublRg, aforber 15 A0 RBCRERNY MBRATH TR 60 O
he. axi A5vipE RS FEF bbby bt BAOHTs ohcTafion BT (i MOPAEOADARELIAT od *
sk 173 BBt IR, (RiEabivn @k A o R e T 2t on O
in Fig. di8k 138, Iamackeohfghtifor afBebn ipadicfoccesatny & dirostivinQ rFig2%) in

enbodi nent 1, rotating orce about the axis of rotation of the rotation

Suppor tsamdd hs il tepesendtt thedrend Silgp(bﬂﬂ enechaatins UPE dn tembediment 1.t roteinge
prevents the slider 1 fromcolliding against the surface of the disk 112

t o danefpecé heottahel ati¥1df mitatidnsdf the 2otaGontshppottipart hhddes nét ocghr imfigct f or ce
acts in the horizontal direction, a rotational nonment js caused, and a 15
force dutal supportinresnhéron Holienceprowents 1ha slidet |1i fiony calling agamst tesk 112,
However, since the distance fromthe axis of_rotatiaon tth% ttﬂe center of
gr avi t ysusfs® afshedisk thdta damage therhead JOAdrartdigk bl Mnstheqthes ment

is also very snall, so that the head . . .
an iml)J/act force acts in the honzontaf %Iecuon, a rotational moment is caused, and a

15 forceactsin a direction of the head 1011 colliding against the disk 112. However,
since the distance from the axis of rotatidn to the center of gravity Glgo.is very short,
the force generated by this rotational moment is also very small, so that the head
1011 or disk 112 will not be damaged.

) The individual members are described. First, a base arm 12 is a one-body

20 structure made of metal, such as stainless steel (SUS304), formed in a thickness of
64 pm. ;I'he base arm 12 may be formed, for example, by etching process or
pressing process. |

Meanwhile, in the leading end region of the base arm 12, a folding portion of
about 0.2 mm in height may provided in a direction vertical to the surface of the

25  disk 112, and the rigidity in the longitudinal direction may be enhanc_ed. By using
such base arm 12, its resonancé ﬁequéncy can be increased substantially from about
2 KHz of the prior art to about 10 kHz, and hence the rotating speed of the head
support mechanism.and the access speed can be further eqhanced. |

An amplifier c_iicuit may be used as the balance member 16. At this time, the




1011 or disk 112 will not be damaged. The individual nenbers are descri bed.
First; a base aim 12 is.a one-body 20 structure made of et al 10 Mawh 205
stainless steel (SUS304), formed in a thickness of 64 pm The base arm 12
may be forned, for exanple, by etching process or pressing process.
Meanwhil e, in the | eading end region of the base arm 12, a folding portion
of about 0.2 nmmin height may prov]rﬁjed in a direction vertical to the
surface of the 25 disk 112, and the rigidity in the |ongitudi nal,) di rection
may  beyigigasieReen By heaidrid) 1dumid amphfiar ciraf is fosmed sonteAPPPER@ey can be
i ncreased substantially fromabout 2 kHz of the prior art about 10 kHz,
and hemde tlidheviriag afromy thpemplifier: hiscwiad counsstd toedsafleIRE ™ Ee access
. speed can be further enhanced. An anplifier circuit may be used as the

bal ancenmectier p&618at this tine, the 10 March 2005 16 wiring between the

head 101.1 and anplifier circujt _is faofned,on. the ort , and t he
wiring frdko ithprovephe mgdity in dhe dongi e‘éli%ctﬁl%ofﬂ%pﬂ%?%{yﬂé&v%r A ng

TR o 3 Gt A BN 225

R i b

con'n_ecsg‘@ "Ey# : S%ﬁ@\?ﬂ(w?i%@? k@‘ﬁ%ﬁ@f@ﬁ%ﬁ“ﬁ%ﬁ%@aﬁoﬁgg %eﬁm;_zspni c

T 5 s PP, e
%&g{l@&, §f‘ﬂas§1uﬁgﬂfiﬁ% FRElan \ np

Wi ring®F ype support nember 21, ‘a slider 1, a bal ance nenber 16, /

angd a bas Mt@ gye wi.ring integrated type support nmenber 21 is a one
bggy st'ruc@ure g%tf tl astic - nenber 4, support arm2, and flexible wiring

connecti ongjard @9 P&ﬁ,peaﬁﬁe’:\idngbthﬁr sixtvar of ilsadhouppirh Weghamign Mn thi s
enbodi nent, "t he el astic nenber is a ) .
embodiment 3 of the invention. A head support mechanism 140 is composed of a

wiring-integrated type support member 21, a slider 1; a balance member 16, and a

base arm 32. The wiring-integrated type support member 21 is a one-body structure

15 of elastic member 4, support amm 2, and flexible wiring connection part 19. Its
detailed structure is shown in Fig. 10. In this embodiment, the elastic member 4 isa

flai spring integrally formed with the support arm 2. Hereinafter, the elastic
member is explained as flat spring 4. The support arm 2 includes a region 2a for

affixing the slider 1, and a region 2b for affixing the balance member 16, and the )

20  flat springs 4 as elastic members are disposed to enclose the region 2b for affixing
| the balance member 16. The flat springs 4 disposed at both sides are integrally
connected, and exten&ed up to the flexible wiring connection part 19. Although not
shown, a wiring passing over the flat springs 4 is formed from the affixing regions
2a,:2b of the slider 1 and balance member 16 up to the flexible wiring connection

25 part 19,
The base arm 32 is composed of a third base arm 30 provided with a pivot
portion having a pair of apices 11a, 11b as rotafion support part 11, and a fourth
basé arm 20 having a hole to insert into a bearing part 134. The third base arm 30

and fourth base arm 20 are integrally formed, for example, by welding via




flat spring integrally fornmed with the support arm 2. Hereinafter, the :
elastic nmenber is explained as flat spring 4 The support arMachEiides a
region 2a for affixing the slider 1, and a region 2b for affixing the

bal ance nmenber 16, and the 20 flat springs 4 as elastic nmenbers are _
di sposed to enclose the region 2b fier affixing the balance nenber 16. The
flat springs 4 disposed at both sides are integrally connected, and '

2w r imgivpnel heleoabe Yo R, egRoRonLEPaf Rokytq i of e SPFdTn, =0
' 2 b of th | i bal exi bl

wri 23]%%?%@%%@@2511; FiBembe2! ﬁ@%%ﬁs%ﬁ?@%"?irt%%%@%%‘t}#ﬁi’a%??%bbise
ng BBt BIRRRRg Habd" . s Chie

ot ac 5 Sl pancpa Eadf bR Pl e el FoRild O TP 0% hote 1o

nser 1 nig e RERHLAGARA ik34iacl e pidthfTleNISHAUNON 30 Pl ase ann

20 are in orm rexanp Ing via 10 March 2005 17

i ndi vi ed0 L ik Bt b B@sh itledt the edntkdlof grakiidy of the

Wi rgi ng- m?egéra e%ﬁﬁ/%ée% %Bglggotrﬂtﬂ%’?rﬁelrl%%? g%ébtﬂ%g portion f&olrﬁnﬁ% | to S4 of
the th Hicxledirdctionq W direbigon )ty thé diskedarmiebe | aser
wel di %&%@?ﬁ’é’ﬁ?ﬁ%ﬁeﬁgﬁ%, the sli dgr 1 m)unt)i ng t he -head 13811 and the
bal angfbsiﬁma&fn 4 Giner knlaok @ieetivo Apicedildat1Tte, Ii this endmdiment; éab,sbe t hat the
center of gravity of the head support nenber in a vertical direction

( Y- di npetisepport néhberdisdoniphiedref tisesljstes ilt inonating theah¢adht011;, isappert t he two
apices 1lla, 1lb. In this enbodi ment, too, the head support nenber is
conpoerh 2f aridrbalahéaimentbermitntThedhirddase atm130 has thepiget portiomas theind

bal ance menber 16. The'third base ann. 30 has the pivot portion as the 10
r dDat irotetionsppportpart 1 1haviag apigesablacddbil a, 1 Ib. The head support

nmechani sm 140 and a second, base arm 132 fi xi a Vvoi ail 122a are
"nserted [Theoheadesunnart mechmam 140 and 2 wecanb fasesdign da2diing ¢ Foiked with

screws 136, and a magpet (not show) confront.s t.he voice coi| 2 and
hence coal ﬂ%%?da@rw \‘/‘i_‘t@éﬂ? i’e%bg’édﬁd’lﬁl TE}?‘? oo ﬁ%%‘@ng&p%(fﬁx%c hani sm
the PO 'SSr%w%f 13C6? od'a J(J)J.ngert?l\lltl)tts)ﬁolva SRBoaEY voice coil 122a, and hence

* a head drive device is composed.

15 In such head support mechanism, the position of center of gravity is explained
by referring to Fig. 11. Fig. 11 is a diagram for explaining the operation of the
embodiment, and, same as in embodiment 1, it is a sectional view showing two head
support mechanisms 140 and one disk only. In this configuration, the rotational

) moment M1 acts in a direction of departing the head support member from the

20 rotation support part 11. Accordingly, in the rotation support part 11, in order to

. increase the thrust:mg force for pressing the héad support member, when the
rotétional moment M1 is increased, the reaction force Fs the slider 1 receives from
the disk is also increased. Accordingly, when the action point of the rotational
moment M1 i§ shifted to the slider 1 side, the thrusting force F3 in the rotation

25  support part 11 increases, so that excessive force may not act on the slider 1. Hence
it is also possible to suppress generation of fluctuation of thrusting force acting on
the slider 1 due to variation of relative height of the head support mechanism 140
and disk 112.

In the embodiments of the invention, nothing is restricted about manufacturing




by referring to Fig. 11. Fig.. 11 is a diagramfor explaining the operation
of the enbodinent, and, sane as in enbodinent 1, it is a seci? Maeh2092w
showi ng two head support mechani sns 140 and one disk only. In this’
configuration, the rotational nonment ML acts in a direction of departing
t he head support nenber fromthe Zolgot ation support part 11. Accordingly,
In the rotation support part 11, in"order to increase the thrusting force
for pressing the head support nenber, when the otational npment M is
i ncr easethod fenembers arcaaeetorrmethnd of mgmbers., The SUBROTHAM 2 IR i sk | s

al so increased. Accordingly, when-th ti poi nt of. the rotational
~ nomentformed dysefrmggmethod E [E¢SSHEG mf&ﬂ e, ﬂﬁé’l’{' RfE Pﬂdn"%ﬁ% 3&1,1_;%6& n the

rotation 25 support,. part | | increases hat exc Ive. C y not act
on t h¥s [OTIYEE, Presiimige O SPP&?rsd%ﬁ%Sgu%%iﬁ?% t‘%n fﬁ%ﬁé@s&ﬁﬁ]@ﬂ%n of

fluctuation.of fhrusti forceq,actin i due iation of
rel at iRFQ"’rigfigffﬁ EWSWQR?F&Qdi's Bﬁownﬁ%ﬁﬁgnlﬁé;?ﬁ)%gq%% 6 "sﬂ'f’(%%% (ll’ln t he
enBodi nts of the invention, nothing is restricted about manufacturing 10
MVarch B8B5PPEC et hod of nembers or connection method of nembers. The

support ar f eJeC r I‘s?'fﬁl! rh The

pi vot portﬁo@e%e%ogngg?ﬁﬁuégﬂn%sf or mb%f'g%‘?‘gggﬁhﬁg@o S ﬁx’??lg@ dgf)h(])’si tion
met ho | rd oWk Ngdin ol ARl bhettrubRentio®ismat This
Wi ri nganﬁ‘:j%ngéﬁ?%rélngghggésggﬁgyi ng,gg)tng%ng or 5 other process. In the

f or egQifge@ROILER Thethell 4l6Re.] NTBBYI ﬁia?; béefabliabted psdpagately ppak later m  and

armplate are processed by using one plate naterial, but the invention is

not | i f¥sé@Bledo for eRaiple) 0 Tabeynweldiiey Inethe bensé alfrsuchtaethodpaptmeny, and
| ater assenbled, for exanple, by laser welding. In the case of such !

neighodnatepiat mad thecloese chnbeamdividialiy eskecteah forethienstippiogti atmyandeflatct ed f or
the support armand flat spring. Wthout using bal ance. _nenber rdrﬁ;eover,
t he cegpirary. OWithomt iusingdialarive rheyabier, suqrpoyer, thmpurtened Sigaity jof &g h?ﬂ tched -
with the axis of rotation. As the elastic.  nenber, the flat sprin

i nt egrsippprif member wmash be Wareeimatehed wethethgs) axin ef roiient h& theg on is

not limted to this alone. For exa e..a_linear, sprin I ' be
member, the flat spring integrally %ormr?(i with the arm platg is e%pﬂa?nrtctf buf tHe |

invention is not limited to this alone. For example, a linear spring member may be

15 used, or a plurality of linear spring members may be used. Or, instead of single
layer of flat spring, a laminated structure of spring plate parts may be also composed.
In the embodiments of the invention, the head support mechanism of the
magnetic disk apparatus using magnetic heads is explained, but the head support
mechanism of the invention has the same effects also when used as the head support )
20 mechanism of contact-free type disk recording and reproducing apparatus, such as
optical disk apparatus or niagneto-optical disk apparatus.
In the embodiments of the invention, the rotation suppoit part is explained as
h Pivot portion composed of a pair of apices, but the invention is not limited to this
- alone. It may be composed of only one pivot, for example. In this case, by defining
25 by both actions of the pivot portion and elastic member, a configuration for rotating
| only in the vertical direction can be easily realized. To the contrary, by forming
more than two apices, 2 substantiaily Wedge-shape& apex configuration may be
formed.

In the embodiments of the invention, the pair of apices of the pivot portion as




15 used, or a plurality of linear spring nenbers may be used. O, instead
" of single layer of flat spring, a |am nated structure of sprihMaphgpes
~ parts may be also conposed. In the enbodi nents of the invention, the head
- support mechani sm of the magnetic di sk apparatus using magnetic heads IS
- expl ai ned, but the head support ne nismof the invention has the sane

- effects aI so when used as the head pport 20 mechani sm of contact free
" type disk recording and reprodu0| appar uch_ a cal. sk
appar athgsaxis ofugtasion- aptlpeated @iti’kmgﬁﬁéraétl ap e el @n@@gﬁr’éﬁ ©the

invention, the_ rotation support part i.s. e Ialndas i

corrposkmgbﬁlldal aiﬂecﬂﬂﬂéﬁlfgéssuPBﬂg IWWE olf& ]flﬁ*tt?‘ggé b hi s

al one. It _may .be conposed of only one pivot, for exanple In thls case, by
defi ni ﬁguﬁgur@, OBot h actions of the pivot portion and elastic nenber, a

confi gurat for, ratat qn| rt: rblﬁ%@am ly
realized, ﬁt”n boftPalpr 6§ %ﬁ%‘%ﬂgﬁl Ay fnfted B DR

subgtanti al.l ﬂ?,eﬂ 2B EFBe diréeflne

en‘oidl HRysaio gﬁfnﬁegﬁﬁq%ﬁ%%ﬁe pal r g?}apl tehe pi-vot port)r]on as 10
Mar ch - rotation are | ocat ed at positions at right angle
to t he%ﬁ%ﬂ*’i nes i n ?ﬁ{e | ongi tudinal direction of the support arm but
the invention is not limted to such configuration. In the enbodi nents of
t he invention the head is mounted on the slider, but the 5 invention is

not mjﬁ iSpEtopasIEyY and, for exanple, the head may be directly
affixed to the support head. | NDUSTRI AL APPLI CABI LI TY As expl ai ned herein,

in the- heag sypaaed hered)dnitherhedd supportmecttanism of ithecmvenigon, sticdh® suppor t
" mefrber can be provided directly on the base arm arigid portlon apnd an

el agti hepdihp 'tm&mlim chorbreeprovitibdpdinatély ory theThasectiny, @ NigIHPOSIPHERE ar m
portion can made of a nmenber of high rigidity, and if an inpact acts
- from ounsilatic pdraonwndberfonseéme@ﬁn‘é@lﬂy 0 @r@fqmdth@gsuagaﬁﬁw ROTHORY; sk. . It

is al so possible to set arbitrar.i the thrustin forcf? %S&: astlc
menber can behmade iofer membes of bi g]gnggﬁfa an mmpact acts from outsice,

“slider is prevented from colliding against the disk. It is also possible to set
arbitrariiy the thrusting force of the elastic member to the slider, or set its resonance

15 frequency high. i It hence brings about tremendous effects of realjzing a head
support mechanism, a head drive device, and a disk apparatus extremely high in

resistance to impact, high in response characteristic, and high in access speed.




15 frequency high. It hence brings about trenendous effects of realizing a
head support nmechanism a head drive device, and a di sk appal@Magh 2005
extrenely high in resistance to inpact, high in response characteristic,
and high in access speed. 10 March 200§¥ﬁ0 CLAIM5 1. A head drive device
havi ng: a) a head support nechanismin ding, a-1) a slider for at |east
one of recording on a di sk and reproducing a disk; a-2) a head support
menber ghgg?ﬂ the slider and a support arm having the slider attached
to one en tion thereof; b) bearing part for supporting the head support

mechani sm r ot qt @phyaddh@ed@ulé@ﬁﬁwﬁe parallel to the surface of the disk;
and c) driving neans for rotating The head support nechanismin a direction

paral l el to tha)sheddsuppoft méchadissk indlindinpead drive device characterized in

that, one end portron of a spring plate |.s connected. to an ather
portion of thea-13a@sldet fosatlaastong, t’f"-ﬁ’@F 18&(9“;%?‘?* gnd ggpre 'é°1§§rar‘11§‘=pl ate is

connected to a arm f thrustr I e
di sk; one end %?3 d(ﬂ"pl? Hbcég ar dil{bt%%nsg@g g‘@a@yﬁ%& ghh sup fh[%
menber byshdé}%ﬁﬁaﬁém&kﬁé{ﬁ&rﬁéh@&rkgﬁ head support nenber against the
base arm an other end portion of the Base armis connected to the bearing

part, which i sb)beatiagapdre fabguppertingathienheathistppost smbeiangsnpaotdtaldly i aa
di sk axis but distant thereto, a rotation support part is provided between
the base éﬂ@ﬁtmﬂd)&fh]ée@gﬁ’%wff@erﬁfth@ﬂﬁkb Adda rotation axis of the head

PUpDOr eSS RERTR, il . R S5BRDln i
55 iy g 1 e soico o claim 1 ine ek
t he head att acihethchd deiweleeire chardct@ivedfintthe, head support
one end portion of a spring plate is connected to an other end portion of the
support arm and an other end portion of the spring plate is connected to a base arm
for thrusting the slider in a direction of the disk;
one end portion of the base arm is connected to the head support member by
the spring plate biasing the head support member against the base arm,
| an other end portion of the base arm is connected to the bearing part, which is
rotatable about a bearing part axis being parallel to a disk axis but distant thereto,
a rotation support part is provided between the base arm and the support arm
defining a rotation axis of the head support member, being perpendicular to the

prlane defined by the longitudinal axis of the support arm and the bearing part axis

and not provided on the slider.

2. The head drive device of claim 1,
wherein one of the bearing parts supports a plurality of the head support
mechanisms, and the head attached to each end portion of the head support

- mechanism confronts the surface of the disk.

3. The head drive device of claim 1,




mechani sm confronts the surface of the disk. 3. The head drive device of
claiml, 10 March 2005 21 wherein the head support nenber is &@Maehi28¢f to
one end portion of the base armby the flat spring provided at both sides
of the support arm 4. The head drive device of claim1, wherein the head
is nounted on a slider and attached to »he end portion of the support arm
by way of the slider, and the head support nenber further includes the
slider. 5. The head drive device of claim1l, wherein the head is nounted on
the slider, andwhenei el head snppahdngrobes isncorufectddetos append portionyofithy of

the slider, wherein a.bal ance ne r s farnmed_ gt other end portion of the
~ support s arggh iy ¢ ﬂﬂ%%l%ﬁ&%&?ébe@&ﬁﬁw%&e SURPPHIAER- t he sl ider and
t he bal ance nenber. 6. The head drive device of claimb5, wherein the
bal ance nenber is formed of an anplifier circuit for anmplifying an
el'ectric signédl Thee hehd dnvedlevite dfredaiebd drive device of any one of clains

1 to 5 wherein qQsition of a center of gravijfy of the head support
menber is di sp8§'@ lwtﬁﬁﬁﬁacﬁlspmaﬁgﬁedm galidy %ﬁt%ﬁwo(ﬂn&mdfmrﬁww@
rotation ' t ' r . ce of
the i sk, b SupRorysbihof Lo GeREBeE AR bedd shilfork ARG Tyt Berigtlides e,
posi tion gfe Qidegnter of gravity of the head support nenmber is |ocated on
the rotation axis of the rotation support part forned at the base arm 9.
The head drive device of any one of clains 1 to 5 10 March 2005 22 wherein

the elastic Mg 1agldESefick! HoliRY N0 ormed between the

wherein the head is mounted on the slider, and attached to one end portion
of the support arm by way of the slider,

wherein a balance member is formed at other end portion of the support
arm, and the head support member further includes the slider and the balance

member.

6. The head drive device of claim 5,
* wherein the balance member is formed of an amplifier circuit for amplifying

an electric signal of the head.

7. The head drive device of any one of claims 1 to 5,
wherein a position of a center of gravity of the head support member is
disposed within a plane, which is vertically drawn from the rotation axis of the

rotation support part of the base arm to a surface of the disk.

8. The head drive device of any one of claims 1 to 5,
wherein a position of a center of gravity of the head support member is

- Tocated on the rotation axis of the rotation support part formed at the base arm.

9. The head drive device of any one of claims 1 to 5,




rotation support part and the support arm 10. The drive device of ang one
of claims 1 to 5, wherein the rotation support part includes &0 Magehi2005
portion having at |east one apex on the base armcontacting with the
support arm and the contacting point t he apex of the pivot portion and
t he support armis used as a fulcrum rein the head support nenber is
rotatable at the fulcrumin a vertical direction to a surface of the disk.

11. The head drye devinceeRluc! éxoiné’tﬁ&‘éseh“?ét I%gﬁﬁ Qforﬂfﬁoﬁet%éﬁitﬂ@.s are
provi ded, and a contacting point of an apex of th p%l r of pivot portions

and t he Smﬁﬁﬁsﬁl?pﬂﬁﬁaﬂ%ﬁdtﬁésﬁpﬁo@fm, wherein the head support nenber is
rotatable at the fulcrumin a vertical direction to a surface of the disk.

"12. The head drive device of claim9, wherein the flat spring and the

support arm ali?' gﬂe ﬁﬁvla gg;readﬁa%ﬁgfo%rgqulﬁﬂsqcm e. 13. A di sk apparatus

conprising: a di sk; a rotation driving ngans for driving the disk;

and c) the head vlidr¥ipa BRViot&icH sigiporOpert Ghclolded aspivot poitibn hivdnpedeabti ve
device for one of witing in a specified track position of the disk and
readi ng f ooerapex epdhe basxlatm goktapting withnthe support arm and the contacting point

of the apex of the pivot portion and the support arm is used as a fulcrum,
wherein the head support member is rotatable at the fulcrum in a vertical

direction to a surface of the disk.

11. The head drive device of claim 10,
wherein a pair of pivot portions are provided, and a contacting point of an
apex of the pair of pivot portions and the support arm is used as fulcrum,
wherein the head support member is rotatable at the fulecrum in a vertical

direction to a surface of the disk.

12. The head drive device of claim 9,

wherein the flat spring and the support arm are in an integrally formed

structure.

13. A disk apparatus comprising:
ayadisk;
b) a rotation driving means for driving the disk; and
¢) the head drive device of any one of claims 1 to 12, the head drive
device for one of writing in a specified track position of the disk and reading from a

Speciﬁed track position.




