Title: HEAD SUPPORT MECHANI SM HEAD DRI VE DEVI CE, AND DI SK APPARATUS
[err] Abstract: A head support mechani sm of the invention conprises a
head (1011) for recording on a disk or reproducing a disk, a head support
menber conposed of this head (1011) and a support arm (2) having this head
(1011) attached to one end portion thereof, a base arm (#9Ma#H%8i ng a
rotation support part (11) for suppoﬂting t he head support nenber rotatably
in a vertical direction to the surface of the disk, and an el astic nenber
(4) of which one end portion is &N o other end portion of the-

C

support arm (2 d ' | onnected to the base arm (12)
for thrusting tW%@WM&%TMVED&H% Ther ef ore,
t he support arm (2) can be fgr of high rigidity, and the
slider (1) is prevented frorﬁ‘%ﬁﬁﬁsgﬁg? ﬁi{sthe disk if an inpact force
acts fromoutside. 10 March 2005 1 DESCRI PTI ON HEAD SUPPORT MECHANI SM

'HEAD DRI VE DEVI CE, AND DI SK APPARATUS 5 TECHNI CAL FI ELD The present

| nvent TECIeAESFIEY @ head support mechanism and a head drive device. for
‘recording and reproducing in a disk by using a floating type head, and a

di sk appar e Siresent IntdifRion? _ ‘ .a.conventignal exanple
of head s.uppor?t mechani sm uﬁﬁgégb ?@%Mﬁ?ﬁ&f&lsm anﬁ & head dive
device for recording and reproducing in a disk by using a floating fype head, and a

disk apparatus using the same.

~ 10 - BACKGROUND ART
| As a conventional example of head support mechanism using a floating type
head, a magnetic disk apparatus such as bard disk apparatus is explained by
referring to a drawing,
Fig. 12 is a plan view showing a configuration of head support mechanism of a
1§ -. conventipnal magnetic disk apparatus, and the relation of head support mechanism
and disk. A head support mechanism 108 is composed of a suspcnsibn 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 slider 101. The suspension 102 is
20°  designed at a relatively low rigidity, and ofhéf end portion is folded to compése the
flat spring 103, and this flat spring 103 is connected to the arnm 104, The arm 104 is
rotatably supported by a bearing part 105, aﬁd the head support mechanism 108 can
- be rotated in a specified angle range in a dirccﬁon 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. '
" The disk 107 is rotated at a specified speed by rotation driving means 109." At
the time of recqrding or reproducing of magnetic disk apparatus, owing to the
balance of bu_oyancy by air stream caused by rotation of thé disk 107 and thrusting |




|

head, a magnetic di sk apparatus such as hard di sk apparatus is expl ai ned by
referring to a drawing. Fig. 12 is a plan view show ng a configuration of
head support nechanismof a 15 conventional magnetic di sk apparatus, and
the relation of head support nmechanism and disk. A head sr ort mmechani sm
108 is conposed of a suspension 102 of relatively lowrig (&P‘f’ﬁ? 200 | at
spring 103, an arm 104 of relatively Ri gh rigidity, a slider 101 provided
at one end portion of the suspension 102 and at a side facing a disk 107,
and. a hfvade ofi tirustogui)e shalentl€d torthe disk H07 stafackOdide Thhe shidep@0b ifloatslf?2 i s 20
designed at a relatively low rigidity, and other end portion is folded to
conposea shecifit| fing deigly , 10d, thadeadhesordsanr produged @3 this specifiecflgimgt o t he
arm 104. The arm 104 is rotatably supported by a bearing part 105, and the
head subgight - nenthmnsiinglfoscecahthersdidestl@dda the disks pZ suifact sidglismainlye in a
direction parallel to the disk 107 surface by driving neans 106 attached
to the @W@ﬁ@mﬁéwmb%pfmqumwmm OBng part 105, and
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appl i edca&ﬁ@&‘.o{l{'e flat spring 103 of the head support nechanism 108. 5 That
is, at the tine of recording or reproduction, the head support mechani sm
10§qgrotate BiHen | r Y h AV - 1 n the
hegg rmunts%‘a%é)on tﬁgéﬁ%@%%@@f*ﬁﬁ’y’p?%p&% iacﬁ#ag]ly%aﬁéﬁ taI%/ép%mthe
sur f ac eyeerdlliekndhivi kas Idhtack bstdrf stBh Sdylsie %@Signsy%te%ﬁﬁcﬂ’?]'hi%j réth86K of 3R
recording or ‘reproducing is caned out. 10 Thé magnetic di sk apparatus
shown idiskilg7 isl&topped theglivdri 101ds skn@piag stittsthe surface of the disk 107, and

' when recording or reproducing, the slider 101 floats from the sutface of the 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 waiting region for the slider

- 101 while rotation of the disk 107 is stopped. When Iotaﬁonﬁolf 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 suiface of region A of

the disk 197, the surface of region B is rough,'and the slider 101 is prevented from
being sucked to the surface of the disk 107 when stopping rotation of the disk 107.

If suction occurs, the disk 107 is damaged mechanically and magneticaily at the

25 . time of start, and it is intended to prevent this inconvenience.

| 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




generally known as contact start-stop system (CSS system. While rotation
of the disk 107 is stopped, the slider 101 is contacting with the surface
of the disk 107, and when recording or reproducing, the slider 101 floats
fromthe surface of the disk :107. In this CSS system the recordable
region of the disk 107 is an annular region 15 A shown i nl@§MyrchP05 and a
central annular region Bis a waitingregion for the slider 101 while
rotation of the disk 107 is stopped. Wen rotation of the disk 107 stops,
the sl iKigr 12Qie iidentificddwith dangi AfeRnbbinbmdrhIoatWhen spishias r&tgﬁaﬁi of the
disk 107 slows down, the air stream between the di sk “I0/ and the slider
101 dechsiadd?, addad shpphrboyevhayisted0s netesadltbul itaknter BE adatRb nﬂa@tl
contacts with the surface of the 20 disk 107 and stops. Accordingly, in
t he CSI0Sygndm suspensiorpdHBdidestam 4 tepes poftiae 1 vfa oLgihend Addding ipag Higsk 107,
the surface of region B is rough, and the slider 101 is prevented from
bei ng Juewidead ap theheutsidefefchedisk hi2.didslka wsiltyifahe shipingaceasfahe diskof t he
di sg 107, . If suctjon occurs, the disk 107 is danaged mechanically and
maghet iid#11f ymeoth, the shder; 1 Heis ot sucked todbeidisk. i s i ntended to prevent this
I nconveni ence, a jmet hod of preventing suction, for exanple, a _
| oad- unl oag‘:l &%@%@Lmoﬂﬁ%ql@msm% asiericd loadhs epplied te fieddider dymoved
ing rotation qof the disk, and kept in
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smce the buoyanéy of the slider varies with the manufacturing fluctuations, it is also

153  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
fluctuations 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 jowered.
As a result, when the head support mechanism rotates to-posi'ﬁon 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 ceﬁter of gravity is
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 Ealance of
buoyancy by air stream caused by rotation of the disk and thrusting force of
thrusting the slider to the disk side is broken in the slider aréa, and the _slidef is



10 head is prevented from being deviated fromthe specified track to be in
off-track state, and it is also intended to follow up the vertical notion
of the disk sufficiently. It is therefore required that the thrusting
force necessary for thrusting the slider in. the disk surface direction
shoul d be securely provided fromthe f4at spring. Besides,!0Mupe#0ne

buoyanqike®¥ t¢ popdut FBEmUBE hrdbd | ' 808is ! fhe! S
al so 15 reg}ui ?eg to prrgvent(ﬁs\?{aﬁﬁg%%r@g@{g Héﬁfptﬁphisr%g%%éf#)ﬁ%@no?@%q% ti"iei der
to the stidek may fcatlade diaimst itlen diskorarichitise RSO SRy Hehﬁréééﬁpﬁiﬁ%heﬂcélﬁy e
provided with a notch or fornmed in a thin plate structure to | ower the
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torsion occurs. It I{mfike.s a certain tilﬁgﬁ unti |l settlzilpg tﬁiﬂgg\i/}}égrﬁgﬁng‘%

node, head.fenexample, aptiealslisk appacatns ot nivgreteoptosdisiesppatatiser, in the
conventional head support mechanism its center of gravity is positioned
near the head location rather than the flat spring. Accordingly, if a

st rongpy i | netic di sk apparatus from outside, the
bal ancglg?iqsugggf\(gg %@mw£Wcaused by rotation of the disk and
thrusting fyheexamplé BhibDUIMENT Rfe %ﬁtbﬂ@é%%@ 8%]%% tﬂ{e a%?él'eﬂ% 6?&%&[81581? n the

slider area, and the slider is 4 10 March 2 pop t he
di sk sand Hdeheiweean ebjebt thopmifing prdsenparetiianype hoad supptet mechadsm@pabRl | i de
agai nst _the di sk, apd.the disk may be broken magnetically or nechanically.
“On t hetbepplying agsulifieisnd theustingi feteedeithg hiadarttiving aahighnfleribikityd artdhi nner
magnet j I sk. appar at us.. Hence,the ad, suppqrt, nechanismis demanded to
be thi %h%&ﬂe tn‘“o‘?‘ﬁ@ﬁ{??‘%‘%‘é“rer gad apspfﬁhﬁe"é’p‘%%w% %lpe&mﬁa grsknpaatys Ysing
limtefetqniche nagnetic di sk apparatus, but are conmmonly seen in the disk
apparatus having floating head, for exanple, optical disk apparatus or
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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 thrusﬁng 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 plane defined by the longitudinal axis of the support arm

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




‘the | ongitudi nal axis of
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and it is hence an object thereof to present a thin type head support
mechani sm capabl e of applying a sufficient thrusting force to the head,
having a high flexibility, and excellent in inpact resistance, and also a
head drive device, and a disk apparatus using the sane. In accordance with
an aspect of the present invention, th®re is provided a hel@dMarelr3008 devi ce
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to one_end portion thereof; b) bearing part for supporting
suppor inckedingrihénheat andial supiporaardi haang dhisplead Atedchied tohenes und avetioh t he
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head sofhpoend pertien ihyorrieetesitol thg tpisatenbfashngtingehberdd sappeahemBaPer
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exanpl e enbodi nents conprises a head for at |east one ‘of recording on a
di sk d1edforamdoetailgh trigiddnsteriab arshif smpmpatt astsifeom outsidediing stidbérsishead
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response, and high access speed can be realized.
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 sﬁpport 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
balanced, 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




In this configuration, since the head support nenber is attached to the
base arm by way of the elastic nenber, the rigid nenber and el astic nenber
may be individually fabricated in the optinmum design. Therefore, the
support arm portion can be formed of a high rigid material, and if an

i npact acts fromoutside, the slider i prevented from coldMarhgPOagai nst
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Ther ef dread stipporhardhanippocin beedwdizedm of very high resistance to inpact,
hi gh response, and hi gh access speed can be realized. In the head support
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the slider, and attached to oné end portion of the support arm

‘the sl vsisg, thenkicad Hyipont enechabém iia 4 diretomtvestitdrioett dizkt sinfacef fibhe
support at and  the head, support_ nenber is fornmed of the slider, the
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of the head, In this configuration, since the anplifier circuit is used as
the 6 10 Mabchheohos supposhseeoheniser of dhe ienpmpld ambodimemtpaatpositiisbfince, a
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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 2
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 rotation can be determined precisely, and the head

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

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




usi ng the head support nechanismin a direction vertical to the disk
surface from outside, since the center of gravity of the head support
menber is located within the plane vertical fromthe rotation axis down to
t he di sk surface, the head support nenber is not rotated. Hence, the
slider hardly collides against the disK, and a head suppottMpwkRsi sm
excel | egiingl®id §P@Ghrd, €SI Stance is realized. In the head support nechani sm
of the exanple enbodi nents, a position of a center of gravity of the head
support menblr thieshét aimgsbro mddhanispt AFithe _eﬁéh@l&feﬁﬁlﬂim’éﬁfs?r%')ﬁmr D06
part formed on the base arm In this configuration, if an Inpact i
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this conf i.gegr ation, despite a very thin structure, a head support nechani sm
capabl ée%]f etting a necessary thrusting force for the slider relatively
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suppor Xotatisghthe headr stpposbinechanism 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
in 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.




the fulcrumin a vertical direction to a surface of the disk. In this
configuration, since the head support nenber is defined in rotation only
in the vertical direction, off-track does not occur when positioning to a
desired track, and positioning of high precisionis realized. In the head
support nechani smof the exanpl e enbodi’7aments, the flat sprihifah@005upport
arm ar e BRIBMDESERIFITON '6fF TRk HIRAGE Therefore, the flat spring and
support aimcan be manufactured simultaneously, and the manufacture and
assenbl i ng piigekés anfesidneiahpadpsctPRoviews b UK Spparais MRl 4 r,

t he head drive device of thepexgnple enbodi nment s %%%%?$g§gt%é g%%gﬁggggort
mechani slaﬁcham@gaefﬂ@lpaemmmr supporting the head support nechani sm

rot atably inga q%rection Eﬁrallel to the surface of the disk, and driving
means for rOt&td iy OFEPFEUYC YIfph 8 Seoie itherdisk suitace sideneehend suppatt sk,
and t hi sneasisfURPShbodi qghﬁgk%%%mggg configuration as described above.
In this configuration, a hea rive ice of large inpact resistance,
thin type, aRig.I3 Bha sideadewsiard ro ppee: i ' ' F g of
t he exanpl e e?r%)odi ments, there is %ﬁi:bgaégﬁgggfpdtrﬁ‘éﬁ egﬁﬁ%gg%gér/c?slﬂ?\%?g%
suppor t bead pippost ineghasfismdndhe empodimentchani sms, and the plurality of head
support nechﬁnisns are configured so that the head attached to each end

portion of the Helh BEspErtvaeataded Heynas seen dranhhe disksvefact sitlese the
Ther ef o i 1.1 [ i sk .a ratus using a plurality of disks, a
head drp@%h%@?pggﬁgghguggsgﬂ%%%@B°?W§§@t resistange ig realizgd. In

accordance with anot her aspect of the present invention, there is provided
a disk apparatus conprising a disk, a rotation driving neans for driving
this disk, and the head 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 described above. In this
configuration, a small and thin disk apparatus of |arge inpact resistance
and high access speed is realized. 7a 10 March 2005 BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is an essential perspective view of a di sk apparatus
using a head support nechani smof the invention.




Fig. 2 is a perspective view as seen fromthe disk surface side of head
support nechanismin enbodinent 1 of the invention. Fig. 3 is a side view
near a rotation support part with the disk surface up of the head support
mechanismin the enbodinent. Fig. 4 is a perspective expl oded vi ew as seen
fromthe disk surface side of the head support nmechani-smPRMare2005

enbodi ment. 10 March 2005 8 Fig. 5 8s an essential sectional view of a
magnetic di sk apparatus in the enbodinent. Fig. 6 is a diagramfor

expl ai ni ngrighes epenatiential stéforibddivmeita hpigigtie diskcipparets inetheshowi ng
two head support nechani sms and one disk only. 5 Fig. 7 1s a perspective
expl odgdbydiawnds seen fromthe di sk surface side of head support nechani sm
in enbodiment 2 of the invention. Fig. 8 is a side view show ng the

princi pl e Big. Gomsfd diagrainoforafxpleinihgsthepoperatior afahic ambodimient, demgiament .
Fig. 9 is a perspective exploded view as seen fromthe di sk surface side of
10 heastctivpgloviewrsholmang $woihead shppontrerchanisms: and onevdiskooly. Fig. 10 is a
perspective view showing a configuration of a wiring integrated type
‘support nebiger mnam@sp@nbwie@lﬂd%dmgw as seen rom dhe Aasle srrfasepsde Mng t he
operation of the enbodi nent, bejng a ts&lct.i onal view show ng two head
supporheadesppartanechansm ia eabedipenty? ofjthepnyention | s 3 pian vi ew showing a

. configuratjon _of head suppart .nechani sm.of onventi anal .CSS,system
agnes o cFigk Sl npRe SIS AP G, e rbTReopt RORBL AR of Head HBHPEM and
- di sk Fn!!lg 13 is schS | c _perspective view showi ng a configuration of a
converPEehaRs Ay fhecuba etic disk apparatus. 20 DETAI LED DESCRI PTI ON

o Stoog. B D pEECTE eploddd VAW 4°sbdP RGE PN tellohodp: e

10  head suppoit mechanism in embodiment 3 of the invention. :

| Fig. 10 is a perspective view showing a confignration of a wiring integrated
type support member in the embodimeﬁt
Fig. 11isa diégram for explaining the operation of the embodiment, being a
sectional view showing two head support mechanisms and one disk only.

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 support mechanism,
head drive device, and disk apparatus in embodiments of the invention are
specifically described below.
25 . (Embodiment I)
~ Fig. 1is an essential perspective view of a disk apparatus using a head support
~ mechanism in embodiment 1 of the invention. In this embodiment, the disk
apparatus is a magpetic disk apparatus. Same elements as in Fig. 12 and Fig,. 13 are

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




head drive device, and disk apparatus in enbodi nents of the invention are
specifically described below 25 (Enbodinent 1) Fig. 1 is an essenti al
perspective view of a disk apparatus using .a head support nechanismin
enbodi mrent 1 of the invention. In this enbodi nent, the disk apparatus is a
magnetic di sk apparatus. Sanme elenents as in Fig. 12 and Fi0ddargig2Qpe
identified with same reference nuner&® s. A head support mechanisni 120 is
10 March 2005 9 rotatably supported about a bearing part 105, and can be

posi t i osetbBt sepptatéd aboutt § kiR et 9050hnd cdhSe rafbdyeqdri vi ng
means 122. ?ﬁéq%ead support mec 2%isn1120, bearin§&§%?¥m%8§f@gﬁﬁﬂﬁriving
means hagk gositionnof aedisk o I0bpagerattnd daAdingd ineans 920C e ThedhealiSnippertdr | Vi ng
means 122, for exanple, a voice coil notor = 5 may be used. The sk 112 can
be r ot ateebamsmal 26 deafing astpEE] abyl driving nwans r129isg coribised R9%ompsset he
rotation driyin%_npans 109, for exanple, a spindle notor may be ‘used. A
casi ngahead dove devieesk@4c ofp dredii gingrmeanspkdd;, fforekampit] guwiodde @il matd i s
sealed by a 1id body not shown, and deterioration of the disk 112 or head
(nox sH@Xbewsad to 10 invasion of corrosive gas or dust is prevented. Fig.
2 to Fig. eégk in the detailed structure of the head support nechanism
120." Fig. 2§ ajﬁé’f%ﬂ?e]?ﬁ Tofatedab @ specifing sperd by refation duhangmesee0% r om t he
disk 112 , surface side, Fig. IS, a side, view_ near a rotation support part
with 1A8 the toralien drivmi %“ea%épl,so%iar exgaple, asspindle|metoy maypdesped: iAe
expl oded. vi syseen fromthe di.sk 15.. suface side, . Referring to
these (4t %és,ﬁo{q%eﬁlﬁﬁ%ﬁo@gﬁﬁgﬁ WH@K&%&WHW Wesseled bysd
-~ .expl ai |_aw. S Ln.Fig. 4 n glhastic nEe 4,.a supgport arm 2,
“ona ki BolE P Aot Gation, ot A8 BRET ko Sotenn ook shavel BlF B 1 T o
- enodi : 1,C L.Sformed of a flat spring by processing
' arfg’l at@%?%??g?ﬁg%ﬁg&ﬁmﬁﬁé’fe‘%g‘t%f In this enbodi nent, hereinafter,
the el astipgyne 10441 SoBiR | Rl R HR ' 1. .f | at i ngs 4
are provi dfg% a?g gggh%%??o fqﬁfejmggppor %urgﬁfrgtgg hg%g %@ﬂﬁg&aﬁﬁﬁ
120. Fig. 2 is a perspective view of the entire structure as seen fiom the disk 112
surface side, Fig. 3 is a side view near a rotation support part with the disk 112
- surface up, and Fig, 4 is similarly a perspective exploded view as seen from the disk
15. 112 surface side:T 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
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 spﬁng
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 connected to the end portion sides for mounting a balance member 16 of
the support arm 2. The flat s;ﬁrings 4 and the extensions 14a of the arm plate 14 are
25  affixed to the base arm 12 at positions Qand S by, for example, laser welding.
The base arm 12 has a pivot po:iﬁon composed of a pair of apices 11a, 11b,
and the rotation support paltill is ‘éomposed 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




connected to extensions 14a of the armplate 14 at the end portion. The
flat springs 4 are also connected to the end portion sides for nounting a
bal ance nenber 16 of the support arm2. The flat springs 4 and the
extensions 14a of the armplate 14 are 25 affixed to the base arm 12 at
positions Q and S by, for exanple, |aser welding. The basd0¥amhPP0has a

pi vot portion conposed of a pair of Hpices Ila, Ilb, and the rotation
support part | | is conmposed of this pivot portion. The support arm 2
abut s Lt ' ' ~WHC her .0 (o) . 1, and
Is el ﬁﬁt([:bgll ﬁoilﬂ%eiﬁiéy%f %9‘%@%@% .:ﬂlé ygﬁfgfg%hféegnglag;iﬁﬁb@ trh%fﬁal%%té only

I N a vesidonads e P ' | ; S the sk 112.
The palpdrS of api ces 1%1} %ﬁﬁgo%ﬁﬂglg@%tagm%gﬁ%n gtsjgﬁ)gls?j;af gtEi %ﬁﬂg%upport
-part Ilsupport arfg2iad Showndn(ig! 4.1 Thsrdiare, BY te clalfic foHRAN the AP sS4, Shown i n
Fig. 4. Therefore, by the elastic force of the flat spring 4, ~the end

por t i othesindepationisédes of e ugort 2rm 12 whwvhifeht the deder islfiked fsi fopekdiim f or ced
in 5 the direction to the surface of the disk 112 (direction Y in Fig. 2),
and a theodpeettmi \te thter susface coff shatdithel ortiaetiiong Noiint BigPa), Rindak this
tinme. The line |linking the contacting points Pa and Pb is the axis of

r ot at i @MpIessivh Stresp poenrsapintle, contacting pomth Pag Rie atrehisetimés The dki xed at
the opposite side end portion of the end portion where'the slider 1 is

af f i xd#akipg thesgqaitesting peintsRa and Pbgs the amis efipptationpart 11, and at the

opposite sjde surface. The apices Ila, |Ilb of the pivot portion as the
rotation zfﬂﬁgﬁrsppb‘aﬁ@fﬁllzaﬁgﬂlﬁfsﬁmcﬁﬁﬂ@nbﬁm%618 atfiged atthsl eppasdet he

Sk o SRl S i B

e AP Tetoh rgbortoct 1 15'afe e ebpeith SBE Srlabhe "Che aBices Mpokll AE i sk

st 7 os BRI kO a e Forhloh Wi R 118 AGRRER s b af FEAERHE 1

20RO e B o, SR04 A H0RRE o FRSRR R SE S 11,

ﬁgngﬁﬁgﬂﬁnﬁ;ﬁg@%ﬁ%ﬁf% regfbct i flctieRftaPlifle (BRE 3848 AAHBWPR! BST des of
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 from Fig 5, the four head support
mechanisms 120 are connected to one bearing part 105, and rotated simultaneously
by 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. In Fig. 5, the force acting én the head support member is schematically
showﬁ by using one qf 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!




support nechani sns 120. Sane elenents as in Fig. 1 to Fig. 4 are identified
wth sanme reference nunerals. As clear also fromFig. 5 the four head
support nechani sms 120 are connected to one bearing part 105, and rotated
simul taneously by driving nmeans 122. Slider 1 attached to _end portions of
the head support 25 mechani sms 120 are di sposed at confrontd Mg g
respectively at both sides of the di$k 112. In Fig. 5, the force acting on
t he head support nenber is schematically shown by using one of the four
head suppoRotatdatanhem@ni2R1 |M2"§En%re&é@<!ﬁ' R lat spASs a6t SYRROhEadrember
i s conposed of the slider 1 6n which the head 1011 is nounted, the support
arm 2, sapysort hrelbbangeshmuban #6: dbvidgr ahd 2008 PBlfﬁObeéslsﬁi&amdmemt s M,
M2 generated by the flat spring 4 act on the head support ffenber as shown
i n t he support mymberdcdmposed-af tloy slideesk i bajarideembeadsbr 1$uppd sipporeaan Tonmposed
of the slider 1, balance nenber 16 and support arm2 acts on the central
axi s ofictskm thetceniah asispplothe rptation 5upp@y patiebk Byr these farbes, the iderlt 5
receives reaction force Fs fromthe disk 112. That is, the force
cond r ofkaeigstIeation daree Ba framdhe misk d 12heThat isstthe dorcor confroftting this ust i ng
force can be set arblt arily . depending on the material and thickness of

t he f|aqa°§ﬁﬂ|fﬁ§°ﬁ‘4 s Haithn thuysting feree. 1hhis thmspngsforerscambatsebartitrpmbr t part

oxcarmpl Gepend “égptﬁé'rrhé%“mgané“ B o e o heich oF RBioe? 410

P ust i o 1 et ”ﬁéﬁétﬁ%ﬂ@&dspafﬁ?epém g gqﬁt%ﬁé{xgﬁé“ SR es 1 0
grav.tépb%*?é Qﬁﬂé%&aﬁ%&fﬂéﬁ% forkg ¥ B Aty R JBE R o e 6
::![ﬂ) %ﬁnsﬂeél n@a aw s’ﬁ%l\?mirﬁdgﬁ m%ead%ge%p%[w%%%aﬁ)?sar&g% i gﬁﬂg d?gg
o yt hﬁ*‘a??ﬁi’nce ?%ﬁ%@%% g e BEEhl PR ot 1A XIVI0E BRRER B0 | b

L1 Sap to the center of grawty of the bal ance nenber 16 to be
the s of the slider 1 to be M, and the mass of the bal ance nenber

16 to be My&uny¥hen pdstion of center of gravity of the head support member is

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
slider 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 Mm8 and the
distance from the rotation support part 11 to the rotatable portion to be L8, the mass
Mm2 of the balance member 16 should Be set 50 as to satisfy the formula L1 x Mm1
=12 x Mm2 + L8 x MmsS. |
25 When the center of gravity of the support armiz 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 Mm1 =12 x Mm2.
When the center of gravity of the head support member is set in this manner,

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




o nt EREE THRECAPE ST HE B

20 center of gravity of the support arm2 is not |ocated on the rotation
support part 11, supposing the mass of the rotatable portion of the
support arm2 to be Mng and the distance fromthe rotation support part
11 to the rotatable portion to be L8, the nass MR of the bal ance nenber
16 should be set so as to satisfy the formula LI x Mni- 2Pa@008xwvs. 25
When the center of gravity of the support arm2 is set so as to be |ocated

~on the axis of rotation of the rotation support part 11, the mass MR of

the batemaple, seppeve dbinisacs €5rcs acasint dirétonsQYint#ig, 0T Apddt farddHE L2 x
M. When the center of gravity of the head support menber is set in this
manner propiorfiandl thahe enzae Mmltdves oh itldeslideri 8 Ameivgricefbrte GP mopbitidnal

agai nst the disk 112. For 10 March 2005 12 exanpl e, suppose an inpact
force tictie massiMm2 tdconomtierbdtinge fiembrrilfpadh ifnpacefdrte Farprppottioanhl to
the mass Mrl acts on the slider 1. An inpact force F2 proportional to the
mass MepthganassoMm acts aindhe sotatabbe poritm ofihiergppportfaomc® F8 proportional to
the mass M5 acts on the rotatable portion of the support arm2. 5 At this
ti e, sincAtihs tiiadsiemiberhcatsuppertimenber iosefdoisatisfytthe relationiofdlof LI x

ot ab| KM, THLA KQVER3 ek Meit 4bS splatap filebix Te=L§ wkh 13 ot g f or ce
" °t heesatitietie ShoseSiiptRorcen ol A8 i<l rorbites goise apotier om
ai sk 598 bRt S e it sfanar? pret L o6 5B oofHen tikhesdopBP oo nber

2134 Bom gouifiFb et Meoruferad” by or
129 SHEBN T 10 dhichle L RER 1931 GOk PLE . R E.0MBh e TERRF 5 B
15 | Tagtity AR nELPLIBH dlttber &9%epgzﬁgg%%ﬁgé;icgc}gﬁgg@@g&r@gﬁt%t he

grea esi stance to i npact is rea center of

gravi tegnpd rdai af=3 | s hesmdd! ks P, but
as far as %gélg?#%g@é%ﬁ?ﬁ(geléone |ﬁ°€f‘%‘9ﬁ€‘e@o‘¥%ﬂ§ ]@f%ﬁ]éﬂg@nﬁ? stightly

devi atgrsinfsr RN P 6f Thelgpopoart 2Rvith fi8adices 11a, 11b of the rotation support

oL

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 . -
linking 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 support member and rotation
‘support part 11 to be F5, as far as the relation 1s F1 + F8 + F2 > F5, the pivot
.por'tion of the rotation support part 11 and the head support member are apart from
cach other. If, however, the relation is F1 + F§ + 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 nechani sm having a sufficiently practical resistance to inpact is
real i zed. 20 Supposing the force acting between the head support nenber and
rotation support part 11 to be F5, as far as the relationis F1 + F8 + F2
> F5, the pivot portion of the rotation support part 11 and the head
support menber are apart from each other. J however, the WdMHehIRSis FI +
FS + F2 <_ F5, the pivot portion and IBhe head support nenber are not apart
fromeach other. The force F5 for satisfying 25 such relation is generated
by t he therdisls 1d2i gt iatomgired v tihatchothat canal ofrpravityshdveen MBecaitsefl by t he
flat spring 4 as explained in Fig. 5 but this force can be set freely as,
expl ai netatwnowietheTotatiohorupportipaits] asd thohsabmppbet pember. pAs tiresulgnfl head
support nenber_in tight contact despite application of inpact forces.

Fur t heran ingpait foree ants m direstion Re rotatianal monient és dot generatad partht hedd t o t he
surface of 10 March 2005 13 the disk 112, it is configured to match the
cent er Syppertanembendhoshder his preventsd fromicolliding én thehdireattant oHtheglighor t
paré 1 nd the head support nenber. As a result, if an inpact force acts
in dir ron R rotational nonent is not generated in the head support

o s S B e Bl b8 a6t i R e ”
%2???&'@%@% i Bord BREhHHS a%lﬁgn@l%%@epﬁd@}ﬂ#@%ﬂ%@m h@ﬁ%ﬁ%sﬁghieﬂz:ég i usti ng.
i Eézﬁe‘ﬁ%gééfﬁ% Wilile, Berdadfie AT ke %o%*aé‘%%ﬁﬁde%é‘”éfih;%%@? @ﬁaf desi gn
Oan be SHERCHRATRAR bR SMG TRy S0E RGMET Bl CBRURIA' dos! o7
conbi 9elhdims, tHOUEGUR of ﬂiehﬁeear%]lufﬁﬁgf&t MIBAnfAD iéjgagf%{dca}eegie@%e ing a

material of high rigrdity. W support arm 2 1"$ made o material of

hi gh 1 ifgedbinyof &&er €50PeBGMndegquency of the 15 support arm 2 can be
i ncreased, and the conventional problemof vibration node is elimnated.

Ther ef or e, Beefdrhiing theshewt suppetatectmibn 11205n RASE cBhBotr@ i8R Sinbt&eRY
rotating the support arm2 at high speed, and hence the access speed of the

magnet itlee support arm 2 can be fabricated by using a material of high rigidity. When the

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, settling is not needed, and it is possible to position by
rotating the support anm 2 at high speed, and hence the access speed of the magnetic
disk apparatus can be enhanced.
In the head suppbrt mechanism of the embodiment, still more; precise forming
20 précess (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
mnvention is not limited to this material. For example, a linear spring member may
25 beused, or a_plurality of linear spring members may be used. Or, instead of single
| layer 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)



di sk apparatus can be enhanced. In the head support nechani smof the
enbodi nent, still nore, precise formng 20 process (bending process) of
flat spring needed in the conventional head support rmechanismis not
necessary, and the head support mechani sm can be manufactured in a sinple
process. In this enbodinent, the flat spring is used as tRh@eMarchag00T nenber
4, but the inventionis not limte#dto this material. For exanple, a

| i near spring nmenber may 25 be used, or a plurality of linear spring
nmenber s rfﬁy% b iy aefersp¥ctive @&b@he‘w ngleeh @th thé diblatsushes dide af

| am nated s ructure Iayers spring plate part may be al so conposed, or
the ehéead isgppeithaechmysthannadbodimentdl fofethennvemier.i dlhisr bead beppitn  pl at e,
and | ater assenbl ed together. (Enbodinment 2) 10 March 2005 14 Fig. 7 is a
per spagichusisax (180demt be elscanssken the alisk lappaliatis shovwaaoa Figlel.ofSanfeead
support nmechanismin enbodi nent 2 of the invention. This head support
mechaalesmert88s tuRighe talBg 4diswdidentifing vdtlssanzpredersnos nehwmalsi n Fig. 1. Sane
elenents as in Fig. 2 to Fig. 4 are identified with sanme reference

nirer al s. TheTadhampposiupsohanismc hithiof the Smbydimpat énpiwailarete thesheadyi | ar to
t he head support, mechani sm 120 in _enbodi nent 1, except that m pl ate
18 anguppart machpwismal 3G Wmamqtdn exeent thatangare plate Saﬂnﬁ;ﬁﬁwﬁ{@d near a

bearing .part 134 of the_arm . pl at and thaj a.bal ance nepber 16 is
mount BAKIBE CAPBEHOTPAThd 58 AR y1ipied nedr & he G iRioR s@&pﬁemam sm

Ty e 1Rl et ?ﬁ%@mﬁ%@%&ﬂq@mﬁa eEn 5 3ame plage i PG S56 "a
TR0k S P B L5 4045 %%éi%%%t%amﬁ%ﬂﬂs FESall . o
c%gﬁg%ﬁ}%ﬁ}s?ﬁ%%ﬁt e%% g case oPiBtei%lEesﬁ &'gléeggf)%‘]f %4{30}11&%30 of

the egaews lgg%&éa &ﬁ& s@%)%mﬂ@&m& S4iR9hh Hﬁ&‘%%aﬂ%hﬁ%”e as in

t he case o
device is composed A signal from a head 1011 passes through a wiring (not

shown) formed on the arm plate 18, and is commected to the flexible wiring
connection part 18a.
i5 ~ In the case of the head support mechanism 130 of the embodiment, the force
acting 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 positien of the center of gravity of the head support member is
explained by referring to Fig. 8. Fig. 8 is a diagram explaining the operation of the
-embodiment, and, same as in embodiment 1, it is 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
distance to the balance member 16 to be L2, the mass of the slider 1 to be Mm1, and

o
i

the mass of the balance member 16 to be Mm2. 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 MmS8 and the distance from the rotation
support part 11 to the rotatable portion to be L8. In this case, the mass Mm2 of the



mechani sm 120 of enbodinent 1. In this enbodi nent, too, the head support
menber is conposed of the slider 1 on which the head 1011 is nounted, the
support arm 2, and the bal ance nenber 16. -0 Setting of position of the
center of gravity of the head support nenber is explainedgﬂﬁg%gfﬁiring to
Fig. 8. Fig. 8 is a diagran1exp|ainin%%the operation of th 6dPnent
and, same as in enbodinment 1, it is aJsectional vi ew show ng two head
support nechani sns 130 and one disk only. By reference to the axis of ..
rot at i dralagice msmbentlgt sonld bepsettsopas to ddtisfyyhthe dostahcE1to Mbd sliidgr 1 is
supposed to be L1, the 7-5 distance to the balance nmenber 16 to be L2, the
mass ofMmd tslh§ gdvims. t Vhen thel cenderdof griawityred the suppert laanad deseranbrrto 16 t o
be M. Vren the center of gravity of the support arm2 is not |ocated on
the rothf 1asated gipthe: 2335 of retation pbegotaienrmupponst parhd 1, et masbMmpoft i on of
the support.arm2 to be M5 and the distance fromthe rotation support
par t 1%?8’4%&6 ARt ISt 50 anta satiséy the formulaLd xchfa]l b2 xR, M2 of

t he-10 Mar 005 .15 bal ance nenb 16,shoul d be set so as to satisfy the
fortul a LI 18ad FUpROTE Pephanisp Q\ﬂfgﬁhe diment hvegvess thgreguter pf of t he

ot act SREey Kt e Bl shiborbduefe & o piopatially MR AIBE & set so
e 10 SRR b DL o W Bk Befe L

e e g, N Ao o ol U
Ut ace By * Lo o e BgrtiG, BRer B4 KBS SRR ALR B O Pl P ccts
| n1@li r eaneQdd i@ the dabd of §he hlad Sippdi nedhhfiGnf 56 %@&Eﬂl{lﬁgﬂgﬁj IR Q’"»{%{ ation

mechani sm 120 i n enbodi nent 1, ating force a

of t hefomeathoeniRunioof ro@fibn bY (HOestaHek _sgg%& gbﬂ_ Ihaoeé“ﬁéé’oéc;ﬁ?gggﬁeo menber .

It hence prevents the slider 1 fromcolli gainst the su f the

di sk 1h2ad cugpomigrember.hdohendd provent She shder Drbhe c@lﬂéﬁﬁ% hapRst e  an

| npact force acts in the horizontal direction, a rotational nonent is

causedsuface af 46 disk dé2dotdamiage dheheat 10 bhopHiskhel henh the loth&0hdnddimg
agai nst the di sk 112. However, ) '
an mmpact force acts in the horizontal direction, a rotational moment is caused, and a

15  force acts in a direction of the head 1011 colliding against the disk 112. However,
since the distance from the axis of rotation to the center of gravity Gz is very short,
the force generated by this rotational moment is also very small,- éo that the head
1011 or disk 112 will not be damaged. |

The individual members are described. First, 2 base arm 12 is a one-body
20 structure made of metal, such as stainless steel (SUS304), formed in a thickness of
64 pm. The base amm 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 enhanced. By using
such base arm 12, its resonance frequency can Ec increased substantiaﬁy from about
2 kHz of the prior art to about 10 kHz, and hence the rotating speed of the head
support mechanism and the éc_cess speed can be further enhanced. |

- An amplifier circuit may be used as the balance member 16. At this time, the
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since the distance fromthe axis of rotation to the center of gravity GL30
Is very short, the force generated by this rotational nonent is also very
small, so that the head 1011 or disk 112 will not be danaged. The

i ndi vi dual nenbers are described. First, a base aim 12 islﬁpﬂﬂﬁf gy 20
structure nmade of nmetal, such as stainless steel (SUS304), forned in a

t hi ckness of 64 pm The base arn1126nay be formed, for exanple, by etching
process or pressing process. Meanwhile, in the | eading end region of the
base -ayiting betwedioftadi lgndp0 ¥ 1 and afplidieo ¢ircOitds formed baithbupport prm?, ded in a
direction vertical to the surface of the 25 disk 112, and the rigidity in
t he | andi thediwnehg dirorc the nmplifie cachitnie ¢onByctedi tog thelcfexiblee varng 12, its
resonance frequency can be increased substantially fromabout 2 kHz of the
pri or canpedtongieulsa0 kHz, and hence the rotating speed of the head

support nmechani sm and the access speed _can be further enhanced. An

anmpl i fi er Teoi wmaprove thg nigidiig du the longitudinahdueetiomef the supporfiara 2 #e, t he
10 March, 2005 . 16 wiring between the head 1011, and _anplifier circuit is

f of nedolding pertiongpay tbeapravaded ghthe PPt aAY % Mot dirrstigppyaricadiodhe cuit is
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“met ho I h C | iy el h or |aser welding nethod. |0 (Enbodi nment
- 3) Fi g‘.’e@k‘%ﬁ%ﬁg‘gr%&%‘%ﬁe e%b%ﬁ%& vi ew of head support mechanismin
: gﬂpodi mn@abggi%%ﬁggi)nvention. A head support nechanism 140 i s conposed of

W ring-1nt type support nenber 21, a slider 1; a bal ance nenber

ég’e- gggyag% .3&9 lijs‘r"‘reamﬁ%%speﬁi%v"ékﬂ)lﬁﬂedi Ve 6t Géadt ¥B5pcIY PRREAMBAPRY 21 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

[5 of elastic-member 4, support arm 2, and flexible wiring connection part 19. Iis
detailed structure is shown in Fig. 10. In this embodiment, the elastic member 4 is a
flat 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, aund 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 extended 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 i)ase arm 30 provided with a pivot
portion having a pair of apices 1la, 11b as rotation support part 11, and a fourth
base 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




| 5 of elastic nenber 4, support arm 2, and flexible wiring connection part
19. Its detailed structure is shown in Fig. 10. In this enbodi nent, the

el astic nenber 4 is a flat spring integrally forned with the support arm
2. Hereinafter, the elastic nenber is explained as flat S1Wi£‘r9h€t) 5The
support arm 2 includes a region 2a fzr affixing the slider 1, ané) a region
2b for affixing the bal ance nenber } , and the 20 flat springs 4 as elastic

ﬁ%2ﬁ%@fg‘é&q‘i%{iﬁ?ﬁé&%ﬁ?%géﬁ%igﬁéﬁgﬁﬂaiﬁaﬁﬁ Kot Wbof thegramgy

connect e Rd._ext ended u 0 e exi bl.e wiring connect|on rt 19.

Al t hod§HR %t?d ‘ORHPP Jﬁl%llﬁfdiﬂ B Bmfglaltogar‘? §th§asbaﬁ%rrred

ol MR ARty S A e 2 T oot

gpi ces || An WREBBLC R S hE AN 1 bl e 04 1 B a4, 0o d
. . : . 4 . 30

for  npmber o it hIRAEA, Wi i Bofl#is MonBRlicd i thal i, Sl SLMARGTBEL 201"

Mar ch 8BO@8ad Hfp 'dw;ﬂenﬂsalmaq}eﬁ&a?aﬁec@&ﬁg%%dg@hﬁo gfnegcﬁfkggi% O fdomKl to

K4 of the wiring integrated type suppor rtion fromsS
L to ghstforcliond hiltik linking 0twd pites 1l I1XBA koRAGRLORRAL oo, HRY

exanpl'e, laser welding. In the support arm2, the slider 1 nmounting the "
~ head 1@4d sappoitt iseihbbrisceompossi obdic 3Bdar Enasthiaingtthe Nead 10311 bifport t 1S
configured so that the center of gravity of the head support nmenber in a
-verti eain 2iandchalance Metibeedti dfje third besedirak 30 has iy phet pptidd hofied on a
“li'ne linking the two apices | la, | Ib. In this enbodiment, too, the head
sd@pomotabemsuppd)ﬁ}mdrrbgh@dn@ﬁpimﬂalka,ildéx 1 nounting the head 1011, support
ann 2, and bal ance nenber 16.. The third base arm 30 has the pivot portion
as the | Ghedhead suppouppschanism t1401arkhaisegongibass atm| 832 fixing a Toehead
support __nechani sm 140 and tﬁﬁ econd base arm 132 fixing a voice coil 122a
r

are i RHrked agrigsened batarthegegang padalifin fae shown scqernsacend dixedf | xed
hence it Sews 1367 3a % MRIRT (ndf Bow Somkrons the voice cofl 1535, and Bence "

~ ahead drive device is composed.

{5 In such head support mecharism, the position of center of gravity is explained
by refermnng to Fig. 11. F1g 11 1s 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

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

_ increase the ti:xiusﬁng force for pressing the h;aad 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 is shifted to the slider 1 side, the thrusting force F3 in the rotation

5 support part 11 mcreases, so that excessive force may not act on the slider 1. Hence
it is also possible to suppress generation of fluctuation of thrusting force écﬁng 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 manufabturing



ahead drive device is conposed. 15 In such head support mechanism the
position of center of gravity is explained by referring to Fig. 11. Fig..
11 is a diagramfor explaining the operation of the enbodinent, and, sane
as in enbodinment 1, it is a sectional view show ng two heag ms400% t

mechani sms 140 and one di sk only. IRgthis configuration, the rotational
nmoment M acts in a direction of departing the head support nenber fromthe

DR R B b A R
oLl Sk oAb AP e SR ol S, R B R
L1 64 SRRk ok Sy 0! AMRLGOR IR AR AL hed pinph Oer 1

so thai < [ : . | e edre | so

possi 08’??%‘??%&%%83{3‘@{’%‘&@%%SW%’E@??%%@%?US%% %F%hrlﬁc‘%ogcti ng on

t shi e to variation of relative height of the head support

ne%ha%?%ﬁ?ﬁ%&génd di sk 112. In the enbodi nents of the invention, nothing

s restrini gk 35Rbi badimnitd o F ke i ggﬁt&? faphers or
connecti on net hod o%ﬂglreeﬁibers. ‘Il'ﬂe iﬁlp%{rf‘fﬁt}aﬁ(@en@ e - gﬂrl % by ‘et chi ng

et hoghdfanir plasé Age fRb¢Heskd Tyesiig/ ohe gﬂaﬁei @aterRl, bet fher iRentiby i @b ng,

pressing, or sputter deposition nethod. An electrical wiring may be

pr ovi Hedtedn té henchupppthidd alone?2. They mayibe fabyicked f epaestely adheateng,

etching or 5 other process. In the foregoing enbodi nents.of the invention,

the fassenbed,nfpr cuappplet bpdaser vesldiey. miplthe ease ef pnck essthdd pyptimiimg one

plate material, but the invention is not Ilinmted to such nethod al one.

THey waferind dmubthuckness campbe andividuallyd s¢lacted farsthendippdrt fon andaflp e, by

| aser wel di% In the case of such nethod, optinmum 2L0 material and

t hi ckspasng. c Sitheuti using balaaca pesdicscmemedver, theccontasdrgravitynof the heag:

spring. Wthout, using_balance, nepber,_ noreover, the center of gravity of

t he hEmporsmsghar mavihe dirpsily paatrhed svity the eercef ratefion.hAsthieseldsticr ot at i on.

As th l.ast | .. . ..
gnerenbaci the flat spring integrally formed with the arm plate is explained, but the

invention is not limited to this alone. For example, a linear spring member may be
[5 used, or a phrality of linear spring members may be used. Or, instead of single
- layer of flat spring, a lammated structure of spring plate parts may be also composed.
Iﬁ the embodiments of the invention, the head support mechanism of thé
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 con;cact-free type disk recording and reproducing apparatus, such as
optical disk apparatus or niagnetq—optical disk apparatus. |
In the embodiments of the invention, the fotation support part is explained as
pivot portion composed of a pair of apices, but the invenﬁoﬁ is not lumited to this
alone. It may be composed of only one pivot, for example. In this case, by defining
15 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, a substantially Wedgc-shapeci apex donﬁguraﬁon may be
formed. '

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




menber, the flat spring integrally formed with the armplate is explained,
but the inventionis not limted to this alone. For exanple, a |inear
spring nmenber nay be 15 used, or a plurality of linear spring nenbers may
be used. O, instead of single |layer of flat spring, a quhgq&&% structure
of spring plate parts may be also c osed. In the enbodinents OP t he

i nvention, the head support nechani st of the magnetic di sk apparatus using
magneti c heads is explained, but the head _support nechanism of_ the

i nventtbgraa ol ptationntre dppaled ot posvionseat ugiangle todha eeriral Umsoin; the>A
mechanj sm of . conjact-free type disk recording and reprodyuci.ng appay at us,
such ngaaﬁw& ’%ﬁcgﬂﬂ&gﬁbﬁa‘&woﬁr%g‘ﬁ& dpveRign & BRt ﬁ%@ﬁépﬁ{c{u n the
enbodi nents of. the invention, the rotation support part is explained as
pi vot SWANRposed of a pair of apices, but the invention is not

in'thrs celbeigmGedifne ot iy yERRRE frads st oF s ids, bAEIT
i Poct ARG i O AR s sBhghib, 4, Fok BpBlE, the e al By B | nan

11
gl
two a i y wedge-shaped apex configuration may be forned.
In“the e %gc}laﬁt’g%t[’)@@?{%%edl nvention, the pair of apices.of the pivot

. portion as 10 March 2005 . 19 the axis of rotation are |ocated at positions
at right angle to the central line in the |ongitudinal direction of the

SUPPOITMNPUSTRIAL APPLIOREILTPY is not limted to such configuration. In
t he enbodi nents of the invention, the head is nounted on the slider, but

the 5 invaRekphinal m&ml? bitheckkadasupbbst Bédhagisu of ﬂﬁ\ﬁweﬁt%nz\%ﬁﬁﬁuhe, t he
head may be directly affixed to the support head. | NDUSTRI AL APPLI CABI LI TY
Ad Oex Heaidnappoer icmber bait be preeded uliretly orethieditss mmef atdiddipovigni aad, si nce
the 10 head support nenber can be provided directly on the base ann, a

ri gi d uoelabto parttbn can bd fnmicr mdepémtenttyn Beeréforeretic isngpeé adapolrgion
Therefore, the support armportion can be nmade of a nmenber of high

ri gi dicap, bemidef ofad niamlert o rgiditypandiifian impact acts from outside, the

"slit.ler is prevented from colliding against the disk. Tt is also possible to set

arbitrarily the thrusting force of the elastic member to the slider, or set its resonance
15 frequency high. It hence brings about tremendous effects of realizing 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.




slider is prevented fromcolliding against the disk. It is also possible to
set arbitrarily the thrusting force of the elastic nenber to the slider,

or set its resonance 15 frequency high. It hence brings about trenendous
effects of realizing a head support nechanism a head driygfavigee. and a
di sk apparatus extrenely high in resb%tance to inpact, high 1 n response
characteristic, and high in access spéed. 10 March 2005 20 CLAIMS 1. A
head drive device having: a) a head support nechani sm (120) including, a-1)
- a slider UAIMIGr at | east one of recording on a disk and reproducing a

di sk; "a-2) a head support menber including the slider (1) and a support
~arm (2) havilng bead difiveldevi¢ehavang:ached to one end portion thereof: b)

b [ t 0 ti head,, t hani 120
otatab y i n B AMdRBRRenam {30 KETRFAce of Che O k. and c
rota _ A Ugace di sk; and

i rect Yon par e et REOLEIPAR ohEpt RRBRREPAY R REAARESMadgRlidd ©

char act eri zedai2) a hedd supporendnpet tincodiok tespidengl phid @ suppoitsargo(@yect ed
to an other, end portion of the support arm (2) and an other end portion of

the spri hgvise dheshdey (1 sattashed ta eup end portigadleraefn (12) for thrusting the

lid 1) i L: J t di sk... d ti f the b 12
s connect ed PRRHBERRAS UBLAIF Sehbie¥ By MaBhierRl Fechatiem Tl g Y
- the head rewbDy in A@R@RIonaHeAIRs to HRSUPRSE oI didid)angan ot her end portion of

the base arm (12) is connected to the bearing part (105), which is
rot at abl e aboetdrzvibgandang (386} ferdiotathny thy headasupplortt meehatiisk (A0} ibuat

Gt ot IR BlpRURBL RELY (1) 1o provi ded between (e base
Fuppor el SR SIREUR Y B I CeT e by e
provi ded on téee eid gertichl)f a spring plate (4) is connected to an other end portion of
the support arm (2) and an other end portion of the spring plate (4) is connected to a
base arm (12) for thrusting the slider (1) in a direction of the disk;
one end portion of the base arm (12) is connected to the head support member
by the spring plate (4) biasing the head support member against the base arm (12),
an other end portion of the base arm (12) is connected to the beaﬁng part
(105), which is rotatable about a bearing part axis being parallel to a disk axis but
distant thereto,
a rotation support part (11) is provided between the base arm (12) and the
support arm (2) defining a rotation axis of the head support member, being
perpendicular to the plane defined by the longitudinal axis of the support arm (2) and
the bearing part axis and not provided on the slider (1).

2. The hcad drive device of claim 1,
wherein one of the bearing parts (105) supports a plurality of the head support
mechanisms (120), and the head (1011) attached to each end portion of the head

support mechanism (120) confronts the surface of the disk.

3. The head drive device of claim 1,




2. The head drive device of claim1l, wherein one of the bearing parts (105)
supports a plurality of the head support nechanisns. (120), and the head
(1011) attached to each end portion of the head support mechani sm (120)
confronts the surface of the disk. 3. The head drive devi Cg)l%rcﬁb@dsm 1, 10
March 2005 21 wherein the head suppori, nenber is connected to one end
portion of the base arm (12) by the fTat spring (4) provided at both sides
of the support arm (2). 4. The head drive device of claim1, wherein the

head (1011) i Swﬁébkﬂhﬁtﬁe Rad sﬁbfg@ierméa%ezaﬁdc&{nte@féh% 6& ERte pBRthn BPEAd ON Of

t he support arm§2) way of the slider (1), and the head support menber
further ibiseaad!Zhey ﬁIelﬂiérSp(lng (4)EroTivedrae hdthdsideseofithe sugpart ammh @2)m 1,
wherein the head (1011) is nmounted on the slider (1), and attached to one
end portion of the support arm(2) by way of the slider (1), wherein a

bal ance nenbet. THed)eaddriverdewiteadfs addihet, end portion of the support arm and
t he head support, nenber further i ncl udes the slider (1) and the bal ance

menber (16). 6.Whatgindbadeed (1Y lize?/rr@@ntﬁd o aishive, (lm@dattachddetobaieacrmie
nb tri
ST onal o oriart ek TEDRGh oR BIR VoGl s 8 Gl Gha dBTRead SioBle Wembria: s 1

to 5, \/\hqnﬁhérl@c]mqgg{ﬂecyﬁd@f(lq center of gravity of the head support nenber
is disposed within a plane, which is vertically drawn fromthe rotation

axis of the rotation support part (11) of the base arm (12) to a surface

of the di sk.f58 ThENRaReRe %’e‘vié%o‘%%l’d@e]t of any one of claims 1 to 5, wherein

a position of a center o gravit ’he head support nenber is |ocated on
the rotation awitsereih mhelea@t(iimli)ﬁs&ﬂ@lﬂﬁé& obaht sliidy (HoanBdnashdd® base arm

12
(12). end portion of the support arm (2) by way of the slider (1),
wherein a balance member (16) is formed at other end portion of the
support arm, and the head support member further includes the slider (1) and the

balance member (16).

- 6. The head drive device of claim 5,
wherein the balance member (16) is formed of an amplifier circuit for

amplifying an electric signal of the head (1011).

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 (11) of the base arm (12) 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

located on the rotation axis of the rotation support part (11) formed at the base arm

(12).

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




9. The head drive device of any one of clainms 1 to 5, 10 March 2005 22
wherein the elastic nenber (4) includes a flat spring forned between the
rotation support part (11) and the support arm (12). 10. The drive device
of any one of clainms 1 to 5, wherein the rotation support lgfyl'[a[tg 1 bh3
includes a pivot portion having at 1[g3st one apex (I la, |1 3 on t he base
arm (12) contacting with the support arm(2). and the contacting point of
the apex (1lla, 11 b) of the pivot portion and the support arm(2) is used

as a fulcrum wheregh thd BRste AbnBERARS indTBARES fiad sﬁﬁfﬁtf@f%@d Bhtwidag thal crum

in a vertical direction to a surface of the disk. The head drive

devi ce ofotalien supp®rt pdve¢ld) and theaguppoft arinvd2).porti ons are provi ded, and a
contacting point of an apex (1 la, | Ib) of the pair of pivot portions and
the support arm (2) is used as fulcrum wherein the head support nenber is
rotatabl e at10.HEhd difies dewicaofansesid 6Bdlaint T ec5j on to a surface of the disk. .
12. The head drive device of claim9, wherein the flat spring (4) and the
support ar m ( 2)vhsrenithe sptatine syppert part orlyvackidesietpivet pasionhajing at

appar at onpr.isi ng; a disk (112).: rotati driving neans (109)
o vitas g LR 175) Bn BicPhsf 3Rl AR et BB b e e o
claims 1 to 12and AR hemsbithe pfint Sk aBet 01 1018hPhf Wel il &G i fied
track positi onmtl)f t he di skg(ﬁﬁ%) and rﬁgagi ng f)r)%mt‘}%3 %g@%c%rfiggatﬁggg
posi ti onsupport arm (2) 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 (11a, 11b) of the pair of pivot portions and the support arm (2) is used as
fulcrum, _
wherein the head support member is rotatable at the fulcrum in a vertical

~ direction to a surface of the disk.

12. The head drive device of claim 9,
wherein the flat spring (4) and the support arm (2) are in an integrally
formed structure. '

13. A disk apparatus comprising:
a) a disk (112);
b) a rotation driving means (109) for driving the disk (112); and
c) 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 (112) and reading

from a specified track position.






