2ded+fe devi ce 2. Detail description of the Invention: [ 0001] [Field ¥
of the Invention] The present invention relates to a head‘iq$gpygf%ﬁnkﬂ@
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di sk drive device and a nethod for fabricating the head sup ar nr

[ 0002] [ Background art] It has been required in a technical field of a
hard di sk drive device to increase a data capacity, a read/wite speed and
a recording density. A key for realizing a high data capacity is how to
keep a low flying height of a head/slider assenbly above a recording disk.
It is required to precisely control a static attitude of the head/slider
assenbly above the recording disk to :

Specification
1. Title of the invention:

A head support arm of a disk drive device

2. Detail description of the Invention:

{0001]
[Field of the Invention]

_ The present invention relates to a head support arm, a disk drive
device and a method for fabricating the head support arm.

[0002]
[Background art]

It bas been required in a technical field of a hard disk drive
device to increase a data capacity, a read/write speed and a
recording density. A key for realizing a high data capacity is
how to keep a low flying height of a head/slider assembly above
a recording disk. It is required to precisely control a static
attitude of the head/slider assembly above the recording disk to
realize the low flying height of the head/slider assembly. The
static attitude means an attitude of the head/slider assembly
attached to a flexure.

[0003]

A magneto resistance (MR} head with four connecting wires has
been used as a read/write head of the hard disk drive device.

T
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realicze the low flying height of the head/slider assenbly. The static

.attit'ude neans an attitude of the head/slider assenbly attached to a

fl exure. [ 0003] A magneto resi stance (MR) head with four connecting
wires has been used as'a read/wite head of the hard disk drive device.
2 Stiffness of the four connecting wires affects the static attitude of
the head/slider assenbly. [ 0004] The Bigs.1 and 2 show a prior support
arm which uses a relatively large head/slider assenbly called as 50%type

?: i der h;)r sederdadie ski dafe WBLEh déimctdngenesi Qi 1a§f’66t(§2" \%i;@) he%r?%l@m
engt or po Qntai ns actuator arm ich has a

pi vot poi n?@'ijotp‘}é)eu e ?‘Sni‘ aa(g%’e of Efshse“%gyd di sk drive device, a |oad
beam 2, a nmount plate 3 connecting the |load beam 2 with the actuator arm 4,
a fluxure Toesdpched to the [ oad beam 2 at coupling points 8, and a
head/ sl i der assenbly 1 nounted on the fluxure 7. The head/slider -assenbly

1, the fluxure 7, the |load beam 2 and the nount plate 3 are called as a
head gi mhafhadSiamlly apkiGh)show pOPOEr sSuRpPExdin UhﬁGbel%sc@nrelmiir@Me

four conneghigg n@arﬁ%ﬁdgerwﬁmg @alheq M2 Besdeylke b§1<§w'2>tzegax%‘

i do edge BTy A BChes ot imphet i g B (ERTEVLF, ”wa&ﬁng%f‘of“‘ﬁet e
tube 6 is boteresuprart tagnt lnenlteadsskhndectvatenisiop 2, whiadh tims fppivot
connect i Ngp¥hs €310 rdheadi &9 o erElnEh@f fehenhaea diiafke a6 PRE R Eel, Oa A IR
‘head 12, a.g Sho\y) Ian gom%tFlﬁate aﬂ" connectlng the load beam 2 with the
actuator arm 4, a fluxure 7 attached to the load beam 2 at
coupling points 8, and a head/slider .assembly 1 mounted on the
fluxure 7. The head/slider assembly 1, the fluxure 7, the load
beam 2 and the mount plate 3 are called as a head gimbal assembly

(HGAa) .
[0005]

A flexible tube 6 containing the four connecting wires 5
connected to the MR head 12 is mounted on one of side edges of
the support arm. It is noted that the tube 6 is fixed to the side
edge at plural positions by fixing elements 14. A front end of
the tube 6 is located near to the head/slider assembly 1, and the
four connecting wires 5§ extending from the front end are
connected to the MR head 12, as shown in the Figs.l and 2.

[0006]

A dimple or extruded portion 13 attached to the load beam 2
engages with the flexure 7 supporting the head/slider assembly
1 to realize a gimbal type movement of the head/slider assembly
1. The prior head support arm has the following two problems. The
first problem is that the tube 6 containing the four connecting
w;:es S5 is mounted at one of side edges and is running across the



[ 0006] A dinple or extruded portion 13 attached to the | oad beam 2
.engages with the flexure 7 supporting the head/slider assenbly 1 to
realize, a ginbal type novenent of the head/slider assenbly 1. The prior
head support armhas the follow ng two problenms. The first problemis that
the tube 6 containing the four connecting wires 5 is nmounted at one of side
edges and is running across the 3 3
bendi ng portlon 11, so that the total stlffness of the tube 6 and the four

connecting }}{]& ?8r8@PPiAne§1a L?Léeh%b 8“@01@ ggfﬂ;g%% o(}g%ﬁe fulba @nagpper

edge, and t revent’'s g er side e
wher eby thethr?erfd’luﬁgcaéf’ﬁ%ﬁlféﬁ vzlrr@sUép@pp Fﬁé %dﬁ%’-"?ﬁ)m éﬂle\lmqfh tthﬁesmse 6
and t he fcnﬁdqyynnacblngnwupperedhéf(ﬂhdIﬂh&stherbenﬂtéﬁbﬁxalﬂw& olntilingl over
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bent". ThIS tw st fects I asse
[ 0007] TH@&%CG&&%P%%‘F drruntedaid sl bye o‘i‘%hfeerGeﬁPds‘FMfﬁESrs Q?fnqelq!élfwur

wires 5 connemied tdifithe MRometite Ibndiingd akitasn f 6f Ceha@prdvead émee@aaeof the
fOUf COﬂﬂEC{ﬂJ&b t%% §O£8 lg I\@the%%fjs % :t%u.gguvgi]Le eatctp o G)é)o’rt a:cm 15

head/ sl i der, asse can performan 1dea ment

rolling d|r?ﬁﬁq(Jﬁh&ﬁdtHFiﬁt%ﬁﬁQﬂ}SdFP@CFF%#FQN?ﬁﬂHé“SPnﬁfethﬁﬁheﬁﬁisﬂedﬁr
connecti ng asse@dly,. however, extend fromthe front end of the tube 6 fixed
on the upper side of the Ioad beam 2, and hence a | ength of each of the
four connecting wires 5 differ fromeach other and an angle of each of the
four connect? Mires 5 to the MR head 12 differ fromeach other, so that
the stiffness of each of the four connecting wires 5 differ from each

Ot 8 S5 L0 R bl [dren gl spebepled e iRy

rol ling di ,—@leqsoﬁ conpgot®d to the MR head 12. If a b:.as force applled by
each of the four connecting wires 5 to the MR head 12 is equal
each other, the head/slider assembly 1 can perforxm an ideal
gimbal type movement in a rolling direction and a pitching
direction on the dimple 13. The four connecting wires 5, however,
extend from the front end of the tube 6 fixed on the upper side
of the load beam 2, and hence a length of each of the four
‘connecting wires 5 differ from each other and an angle of each
of the four connecting wires 5 to the MR head 12 differ from each
other, so that the stiffness of each of the four connecting wires
5 differ from each other, whereby the difference in theée stiffness
of each of the wires 5 remarkably affects the static attitude of
the head/slider assembly 1 in the rolling direction.

[0008]

For the reason described above, it was difficult to provide the
ideal static attitude of the head/slider assembly 1, whereby it
was difficult to precisely control the flying height of the 50%

type head/slider assembly 1.

(00091




For 'tthe reason descri bed above, it was difficult to provide the ideal \\

Static attitude of the head/slider assembly 1, whereby it was difficult to
precisely control the flying height of the 50%type head/slider .assenbly 1.
[ 0009] 4 A recently devel oped
head/ sl i der assenbly called as 30% type slider or pico type slider has a
snal | er dinmension 1.0mm (width) x 1.25pm (length) x 0.43 (height). The
above described wiring schene can not be used in the 30%type head/slider
assenbly, since the snmaller head/slider assenbly is nore sensitive the

sti f f ness zofrddem tliyr |dagre§~y>$>teelmhead[/6@i6$r apsehia oot edhes mBht PR 1t

Lﬁeagooo/b{ ;e/sqtldg_fr él?s s ssgmyfegilm hﬁ;ﬁfl;l/eﬂelmem:lmrgg.;:mgggﬁ;h) bot h
0
[ 0011] i}ﬁ"t ;6*34)_5, a(ﬂ% grls\)/e evi ce Iefl Ciaec%orlgance WI? t he

present i mﬁémmeorcanom s‘@s used; ipohke pafti BYPR UIRASMSIAGer RESETRLY der

assenbly, gifhd €ffe PORAIUY mé/;m/@h)aeﬂ‘marsfseﬁlbw asf mage ebntheivk skherive
devi ce, stiffness of the wiring system.

{6010]

[Summary of the Invention]

It is ah object of the present invention to provide a wiring
scheme for both the 50% type head/slider assembly and 30% type
head/slider assembly.

[0011]

A head support arm of a disk drive device in accordance with the

present invention comprises;
a front portion supporting a head/slider assembly,

a rear portion pivotally mounted on a frame of the disk drive

device,

a bending portion between the front portion and the rear portion,
plural electrically conductive wires covered by a tube, and

a first fixing position and a second ‘fixing position
symmetrically located on both sides of a center line of the head
support arm at positions between the bending portion and the
front portion,

and is characterized in that the tube is attached to the head
support arm between the bending portion and the rear portion, the



a, bendi ng portion between the front portion and the rear portion, plural
el ectrically conductive wires covered by a tube, and a first fixing
position and a second fixing position symretrically |ocated on both
sides of a center line of the head support arm at positions between the

bendi ng portion and the front portion, and is characterized in that the
tube is attached to the head support arm between the bendi ng portion and
the rear portion, the 5

plural electrically conductive wires extending froma front end of the tube
on the side of the front portion of the head support arm extend over the -
bendi ng porBiwFrlagdesteigrilyetpidncdinef 74525 H*IEPpLand ErdboddoBERR t he
first group®Hfthel te@Bei 6nfiheedidie dhetld Fxbnti porgiomosiEt tivw hdalde sapper
group of Wi LR dxtebis*8Hleleld BeARIRAGDIIHINTIARAd Qyi bl fdSh BILUD Of
wires extending fromthe first T1xi position is connected to the head,

the second I B i 1sesopdt gREFRg Froimse gEeBRd iwdineg Assfiredh 2k
connect ed tthd L dweadixihe ddgitiogr, otPe Gfectindegreng @Xdiviged riamsikagafat st-

fixing posifondq te;Nead ggg-w ?%&“%%%‘igr&ip"&} S st %Qﬁiiéﬁ'gix( om
the second f1xing position~to fie ead are symmetrically arranged on Dot h
sides of thEreenthke fipet fifim gosithed dgheansestedchedtbe bardof the de

edges of theedarntl greRPObE Rifes edt¥hl3hg f£horh hitred shicshgf PAIG pBBitSon

located on ££KEJH§§%t%HPE5”€he9£QLd, the first group of wires extending from
the first fixing position to the head and the second group of
wires extending from the second fixing position to the head are
symmetrically arranged on both sides of the center line.

[0012]

The tube is attached to one of side edges of the head support
arm.

{0013]

A third fixing position is located on the head support arm
between the bending portion and the rear portion, and the plural

electrically conductive wires extending from the front end of the

tube are fixed at the third fixing position.
[0014]

The bending portion is defined by an aperture formed in the head
support arm between the front portion and the rear portion, and
the plural electrically conductive wires extending from the third
fixing point extend to a center position within the aperture, the
position is located on the center ‘line, and the plural-
electrically conductive wires are divided into the first group
and the second group at the center position,



Qetméén t he bending portion and the rear portion, and the plural
electrically conductive wires extending fromthe front end of the tube are
fixed at the third fixing position. [0014] -The bending portion is
defined by an aperture fornmed in the head support arm between the front
portion and the rear portion, and the plural electrically conductive wres
extending fromthe third fixing point extend to a center position within
the aperture, the position is |ocated on the center line, and the plural
electrically conductive wires are dividedinto the first group and the
second gr OURy g it he center position.

6 [0015] A é%stance fromthe third fixing position to the first fixing
position is shorter than a total length of the wires which extend fromthe
third fixiny gbstdrnan fiont Mtheceyiiord @ixihyopoahtiextencdie diriske faehEr

e on by ford x5 . : e r
oot tion t Pceidd Tk Shotilh RASk 2 Wbeall eyl Se2PAE WA ialon Bickllny X 119
the wires whTem tde Shardr Hirine pogitdorita tiepsertenposstior andhestend

position angrext ensl &enved hfosEtidl oOStld ofidsr tficingC@aditidh Ngap@siation.
[0016] A g S Hd Vfgro%"é T4 Lﬁi?&cﬂz?'ﬂy%&!i Bhetoprt%%?’l;ecbﬁ&e%kk g
a ing disk, a driv or t r

t
conpri ses; recor tor rotating the réco 8ing
di sk, position is shorter than a total distance of the wires which

extend from the third fixing position to the center position and
extend from the center position to the second fiking position.

[0016]

A disk drive device in accordance with the present invention

comprises;

a recording disk,

a drive motor for rotating the recording disk,

a head support arm supporting a.head/slider assembly, and

a means for moving the head support arm to move the head/slider

assembly in a radial direction of the recording disk,
the head support arm containes;
a front portion supporting the head/slider assembly,

a rear portion pivotally mounted on a frame of the disk drive
device,

a bending portion between-the front portion and the rear portion,

plural electrically conductive wires covered by a tube, and



a head support arm supporting a head/slider assenbly, and a neans for
“*movi ng the head support armto nove the head/slider assenbly in a radial

direction of the recording disk, t he head support arm cont ai nes; a
front portion supporting the head/slider assenbly, a rear portion
pivotally mounted on a frame of the disk drive device, a bending portion
between the front portion and the rear pgortion, plural electrically
conductive wires covered by a tube, and

7 a first fixing position and a second fixing position

symmetrically |ocated on both sides of a center |ine of the head support
arm at posiat i difsrsdet vileringhe desiding penti oa as@cehd f £oningorpeohtiemd is

charact eri zgghmet ribai 1y hioddtha bs BéinE1adst ¢ theechead SURPE tRE MhHEE Ween
t he bendi n%doort i,on _and .t he r.ear el ectr. cal

oction, the plural I
conduct i ve WEPES o Bh P I ﬁ‘n°3gf ?’Sﬁf’egtﬁdtg t’ﬁ'ég’frtﬂ)ep%‘?lt’tc’r?e %’Y eER% the
front portifsiendt peRti¢radndupporchagratexrtzati iovehat haebtwkr Ag potacled and
are. di Vldde'f{dt rth@f ﬁeﬁdirs?ip;gfﬁuﬂr'ﬁ_r!?e@ve%@fﬁ.ﬁé 4R, Bg bbstidx¥ %In_dg'i:HEPrQqu;W' (rjes
is fixed a e fir i Xi N sition, e second group of wres i | xe
at the sec@fF '%?i'ng}’f)&#“ﬁa n,gf‘t"ﬁ'ér‘f‘f% GPBLF BV f”égs S ERGRY %?‘Eﬁ‘nthe
first fiximg feogitt eod 0§ tlonredeednt bhe heidead, thhefsatopdrdionpodf the res

extendi ng {8 theps et O fltbRE HOSE HANLERALANPREEEHn t4hd heNqRd: akle
first group Qf wires extendin fromthedflrst flﬁln .position tg the head
and the sec’dﬁtﬁ’ §r §3pSE1 IHR IR S0 e AGPRAYL (R h&N G et f‘%‘%ﬂ“ﬁg°%o‘§?‘¥‘?%n to

t he head arie Hiimedt atcelid [fiastafitppthoposéthoni ddwe skcohé group of wires
is fixed at the second fixing position, the first group of wires

extendiné' from the first fixing position is ¢éonnected to the
head, the second group of wires extending from the second fixing
poéition is connected to the head, the first group of wires
extending from the first fixing position to the head and the
second group of wires extending from the second fixing position
to the head are symmetrically arranged on both sides of the
cénter line,

[0017]

A method in accordance with the present invention for fabricating
a head support arm of a disk drive device which contains a front
portion supporting a head/slider assembly, a xear portion
pivotally mounted on a frame of the disk drive device, and a
bending portion between the front porfion and the rear poxrtion,
with a first fixing position and a second fixing position
symmetrically located on both sides of a center line of the head
support arm at positions between the bending portion and the
front portion, comprises steps of;

attaching a tube within which plural electrically conductive

wires are contained to one of side edges of the head support arm
at positions between the bending portion and the rear portion,



center line. [ 0017] A nethod in accordance with the present invention
for: fabricating a head support armof a disk drive device which contains a
front porti-on supporting a head/slider assenbly, a rear portion pivotally
mounted on a frane of the disk drive device, and a bending portion between
the front portion and the rear portion, with a first fixing position and a
second fixing position symetrically |gcated on both sides of a center |ine
of the head support arm at positions between the bending portion and the
front portion, conprises steps of; attaching a tube within which plural

el ectri cal byveansly GheV p1Wrs e lRict @Al 2y Nerhdue tine wired deteddisg dfrdnhe
head SUPPOL! ¢2LM 8l PYR! LONRRCHNCER |S18ePER UiIgPORE | 3RHo DR
portion, = . dividing the plural

el ectri cal BFoeBneRd i secord arospt ahdt BGSLELAE AbovEnthe MengingROF AN on t he
side of the front end into a first group and a second group at a position

above the bending. portion. connect . i SWLT & e
first fixi HS“BSS?%‘F nt%éan%ifﬁ% %regc%n(?fg?(l)%%eotffo &mﬁ%egiﬁ?ofﬁglﬁgcg%cr%&x?ng
posi tion, and theossread ggorpee MidesgEs O reRPPEsS B EnBPAGEHPRm A

first fixing position to the head, and the second group of w res extending
fromthe second fixing positiipn hgeh Lt ddiGdf | HUPeOf s 1 es
ext endi ng 5@?@88%1?%eg%$r?%r%?xg%gu%ogft?gge%ﬁ% ?%e hégdﬁgﬁa t he §§é%nd
group of wifiedngxresdtagnbdoncdie t headecdhd fhRi 5§°pBLi OF8HPaf t'HeFSiead

bei ng symeixteaalihy f¥smngrd sedohat bisimppoat tibe tenther heade. with OS]
first gréup of wires extending between the first fixing position
and the head and the second group of wires extending between the
second fixing position and the head being symmetrically arranged
on both sides of the center -line.

{0018}

The method further comprises a step for moving the first group
of wires extending from the first fixing position to the head in
a direction from the center line to one of the side edges and
moving the second group of wires eitending from the second fixing
position to the head in a direction from the center line to the
other of the side edges.

[0019]
[Description of the Embodiment]

The Fig.3 shows a hard disk drive device 15 which contains a
magnetic recording disk or a rotating recording disk 16 and a
head support arm 17. The magnetic recording disk 16 is rotated
by a spindle motor, not shown, and the head support arm 17 is
pivotally mounted on a frame of the hard disk drive device 15 at
a pivot point 30. The head support arm 17 is moved by a voice
coil motor 18 in a radial direction of the magnetic recording



The nethod further conprises a step for noving the first group of wires
extending fromthe first fixing position to the head in a direction from
the center, line to one of the side edges and noving the second group of
wires extending fromthe second fixing position to the head in a direction
fromthe center line to the other of the side edges. [ 0019]

[ Description of the Enbodi nent] The Fig.3 shows a hard disk drive device
15 which contains a magnetic recording disk or a rotating recording disk 16
and a head support arm 17. The magnetic recording disk 16 is rotated by a

spi ndl e mt o, . hot. shown, ~and_t he head_su .arm 17 is pivotally unt ed
on a fra 18{‘ the %gPe\ggP%kch’FWSt %g’\fi énggooﬁmaq g[h\‘?o??i)‘bl it %S??Tﬁgghead
support artiel¥oide nesidd ptox 6 ce rerd/wniter cigchht sfomdioatrglidngian of
the magnetdeady@e0tédi Bgeration of data and a main control circuit £8r disk

16. A control circuit _for cantroll.ing.th pLndl or..and.the.voi ce coi
Totor 16, RAFERUIY 1 5 SEURON o Teatt P Khe afo Rt SeESH ERER of
data and &mﬁﬁﬁﬁneénvithinﬂ#hﬁnh?rﬁoﬂiébnﬁFéVFiggvi?ﬁa%ﬁ)hﬂ@@ﬁecpiéevitand t he
read/ wit @rei #6UL tkiidvth GANERE NEFk Walnd Aré heo bastbvdli E6r ddinyA idNhgetid. :
These circrgginare wel |l known in the art, and are not shown for sinplifying
t he draw ng. FOOZO] The Fig. 4 shows a first enbodi nent of the
head- support arm 17, in accordance with the present invention, which .
contai ns gmoaghuator arm 24 which has a pivot point 30 nounted on the frame
of the hard disk drive device 15, a |oad beam 22, a nmount plate 23
connecting the | oad beam 22 with the actuator arm 24, a

The Fig.4 shows a first embodiment of the head -support arm 17,

in accordance with the present invention, which contains an
actuator arm 24 which has a pivot point 30 mounted on the frame
of the hard disk drive device 15, a load beam 22, a mount plate
23 connecting the load beam 22 with the actuator arm 24, a
fluxure 27 (Figs.7 and 8) attached to the load beam 22 at
coupling points 28, and a head/slider assembly 21 mounted on the
fluxure 27. In this manner, a front portion of the support arm
17 suppofts the head/slider assembly 21, and a rear portion of
the support arm 17 is pivotally mounted on the frame of the hard
disk drive device 15. The head/slider assembly 21, the fluxure
27, the load beam 27 and the mount plate 23 are called as a head
gimbal assembly (BGA). The detail of the flexure 27 is shown in
the Figs.7 and 8.

f0021]

As shown in the Figs.7 and 8, the MR read/write head 32 has four
connecting terminals, and the four electrically conductive
connecting wires 25, called as connecting wires' 25 hereinafter,
are connected to the four terminals, respectively. The €£our
connecting wires 25 are covered by a flexible tube 26. The tube
26 is attached to the support arm 17 by fixing elements 34 at
positions between the bending portion 31 and the rear portion of
the support arm 17. More particularly, the tube 26 is attached



_tluxure 27 (Figs.7 and 8) attached to the | oad beam 22 at coupling points
‘28, and a head/slider assenbly 21 nounted on the fluxure 27. In this
manner, -a front portion of the support arm 17 supports the head/slider
assenbly 21, and a rear portion of the support arm 17 is pivotally nmounted
on the frame of the hard disk drive device 15. The head/slider assenbly 21
the fluxure 27, the | oad beam 27 and the nount plate 23 are called as a
head gi nbal assenbly (HGA). The detail 060 the flexure 27 is shown in the
Figs.7 and 8. [ 0021] As shown in the Figs.7 and 8, the MRread/wite
head 32 has four connecting.termnals, and the four electrically conductive

connect i ngo%ﬂ@%g%’ld%aletiﬁg ﬁfcw%wn&g %E@%%%@rﬁwa&&gw@r&m

connect ed “four t respectlve y four connecting wres 25
are cover#® ?Iﬁ%ﬁlﬁﬁee?ﬁﬁéné% 34e tube 26 is attached to the support
arm 17 by f|X|ng el ements 34 at positions between the bending portion 31
and the reggapprtion of the support arm17. Mre particularly, the tube 26
is attached 10 to one of side
edges of the nount plate 23 and the actuator arm 24 by the fixing el enents
34. [ 0022HimpXPe dofpketoudedt podeiionpoll i attSsheat ttachgdek timddiebdamadbeam 22

engages %Lﬁlar%@ﬁe i3 Whe %Ze§UP@%$'£ﬂaﬁgg§f.§§a€M§|ﬂéﬁ’/s§ asgbééls&fbolégﬂ

realize a ype novenent of the

An apert u? k<13 qesﬂﬂ&fenéd9+ff‘bat1héwu°eae°wa?ﬁt2?ft &b ﬁe‘f‘?%lﬁ%ﬁdf‘ﬁ@e
21.

[0023]

An aperture 36 is formed in the load beam 22 to define a bending
portion 31 of the load beam 22. The load beam 22 is bent at the
bending portion 31, as shown by the bent load arm 22Aa, and is
bent to a position shown by the load beam 22B by an air bearing
produced between a lower surface of the head/slider assembly 21
and a recording surface of the magnetic recording disk 16 when
the disk 16 is rotated by the spindle motor.

[0024]

A first fixing position 38 and a second fixing position 39 are
symmetrically located-on both sides of a center line 29 of the
support arm 17 at positions between the bending portion 31 and
the front portion of the head support arm 17. A distance from the
first fixing position 38 to the center line 29 is equal to a
distance from the second fixing position 39 to the center line
28, and the distance is represented by a distance A.

[0025]

The four connecting wires 25 extending from the front end 26A of
the tube 26 on the side of the fromt portion of the support arm
17 extend over the bending portion 31 and are divided into a



portion 31 of the |oad beam 22. The |oad beam 22 is bent at the bending -
‘portion 31, as shown by the bent |oad arm 22A, and is bent to a position’
shown by the | oad beam 22B by an air bearing produced between a | ower
surface of the head/slider assenmbly 21 and a recording surface of the
magnetic recording disk 16 when the disk 16 is rotated by the spindle

not or . [ 0024] A first fixing position 38 and a second fi xing position
39 are symetrically located on both sidgs of a center line 29 of the
support arm 17 at positions between the bending portion 31 and the front
portion of the head support arm 17. A distance fromthe first fixing
position 3Bidsk gheupedBrer il. enetwd viresquad taD sacsh s igaep 25®Mit.lee. ggsond

{1 Xing DOk 37 Lo UG o UhBbabhilee 2ncablol 1M SERTG i LEREPEN e

by a di stance c'onnec W res omthe
front end ’2"6,&°6’Iatﬁﬁebféﬁﬁée‘26t’bﬁ‘n ??féi’gﬁgdé’%itlt’ﬁeﬂf rafmi tﬁ’@rtrleé}ﬁ BPrth@n
support arodf ¥heeduppdrovermt he dendiivh phet pdkoBlpaintt: zm)e:.dl préeddédt o a

first group, r{%ﬁ?mi wires s V&i@eﬁxdlﬂgdgg%\:ﬁe@%“h%ﬁ&ugné r% f%‘ggd\l/am%{’\i;en .

the first iment, the front en he tube A7Sca
t he bendi nH’epdﬁ“ﬁ'B'n plptend3 Rt rdeafhigst thigdngf PPﬁétS%p%Ttblarm B¥oper whi ch
the pivot atiastivdOmhsepi®Vi dith fbhe HOués ViT exre2diexdeddint® ftheneipst f ront

O a0 Gucdp e X0 ELE BN e 28eBipd LDALS bEXLRO.LO9ER A 3 PV @

proper adhesi mat er i our "W res | VI de I'nto
group of WIHLInA ahnye Hehaseeemtrgr binre ofd wefeshespuppogtpdsm i16h teove
t he centereiuai&zwaohamgsmp@ét ofirthel titretegwly 2€ AibeaPsnJapprLedof the

first oroug, Ginaiids 2aa:AR8 l't%d t&?né@@ng g@ PR 2hd Q8.RLATLAG, T QECe of

t he second gr oug W res bea
connect i ng*¥i9%e ESa%RJf’é?fblltﬁg tPPo%‘?%\d éhd VeBLePrt pRAnaAidngovares

connect ed 2 extending from a rear end 26B of the tube 26 are connected to

the read/write circuit.

[0026]

The first group of wires 25A is fixed to the load beam 22 at the
first fixing position 38 by the adhesive material, and the second
group of wires 25B is fixed to the load beam 22 at the second
fixing position 39 by the adhesive material. The first group of
wires 25A extending from the first fixing position 38 is
connected to the MR head 32, and the second group of wires 25B
extending from the second fixing position 39 is connected to the
MR head 32, as shown in the Figs.4, 7 and 8. The first group of
wires 25A extending from the first fixing position 38 to the MR
head 32 and the second group of wires 25B extending from the
second fixing position 39 to the MR head 32 are symmetrically

arranged on both the sides of the center line 29 of the support
arm 17,

" [0027]

The symmetrical arrangement of the first group of wires 254 and
the second group of wires 25B also equalizes the biasing force



the“read/wite circuit. [ 0026] The first group of wires 25A is fixed to
the Toad beam 22 at the first fixing position 38 by the adhesive material,
and the second group of wires 25B is fixed to the |oad beam 22 at the
second fixing position 39 by the adhesive material. The first group of

w res 25A extending fromthe first fixing position 38 is connected to the
MR head 32, and the second group of wireg 25B extending fromthe second
fixing position 39 is connected to the MR head 32, as shown in the Figs.4,
7 and 8. The first group of wires 25A extending fromthe first fixing
position 38 to the MR head 32 and the second group of wires 25B extending
fromthe fcdh® FLRFRPFVR CifoHiBest 254 W@Pwae‘é&i the dpad RRATR12S vAERy
arranged othediilsihg SRS offf thésainldegrobup @281 pés (358 appPpded tal Bhd 7.

[ 0027] e S Wkt bhcal arrangenent of the first group of wres 25A and

t he second group of wires 25B al so equalizes the biasing force

12 of the first group of wires 25A applied to the | oad beam 22 wth the
bi asi ng fotaeealyf the second group of wires 25B applied to the | oad beam 22.
[ 0028] A distance fromthe third fixing position 37 to the first fixing
position 38 is shorter than a total length of the wres 5 which extend from
the third #id4stgrpesfremihey tthértihgl’é’e‘fﬁ EPspELPR | Hh tonthactiveih &ixinge 29
and ext endedsicionh88ceBst Shopsd tiham totbbel flamithl bfi fle peistdd GNARichNd a

distance TLAMANG LR el LAY AW BB:2(idP 3125 eRANed ddd HO:RRELH! ON 39

on the center line 29 and extend from the center position to the
first fixing position38, and a distance from the third fixing
position 37 to the second fixing position 39 is shorter thah a
total distance of the wires 55 which extend from the third f£ixing
position 37 to the center position and extend from the center
position to the secoﬁd fixing position 39, so that a force
preventing a free bending motion of the supporting arm 17 is
minimized.

[{0029]

In this manner, the stiffness of the first group of wires 25A
becomes equal to the stiffness of the second group of wires 25B,
so that a desired static attitude of the head/slider assembly 21

is realized.

[0030]

The Fig.5 shows a second embodiment cf the present invention in
which the four wires 25 extending from the front end 26A of the
tube 26 are divided into the first group 25A and the second group
25B without being fixed at the third fixing position 37 shown in
the Fig.4. The wiring scheme of the second embodiment can bend

the support arm 17 more freely than the first embodiment.

{0031}



total. di stance of the wires 55 which extend fromthe third fixing position
37 to the center position and extend fromthe center position to the second
fixing position 39, so that a force preventing a free bendi ng notion of the
supporting arm17 is mnimzed. [ 0029] In this manner, the stiffness of
the first group of wires 25A becones equal to the stiffness of the second
group of wires 25B, so that a desired stgglc attitude of the head/slider
assenbly 21 is realized. [ 0030] The FI'g.5 shows a second enbodi nent of
the present invention in which the four wires 25 extending fromthe front

end 26A ofpHcheri 2 i yv4 d n e roup he_second
group ZSBéMthOU?@geléﬁﬁ(}g ¥ Qﬁiod.v Eeﬁé% {:{lilil?%ecgo%p F%‘%A@%‘Qﬁ 4 g°| n the

Fig. 4. Th&3RTASHFi28h (}feat%es%ﬁj Ffhotl neft @sReFdRRFe h‘él‘éhpb%ﬁ-‘t arm
17 nore fRessenthanveheiénr st enbodi nent. [ 0031]

13 The Figs.6 through 10 show steps included in the nethod for
fabricatinﬁuﬁgﬁ head support arm 17, in accordance with the present

i nventi on. 032] Referring to the Fig.6 and Fig.7 which shows a
oblique drawing of a portion of the front portion of the support arm1l7, a

frame 40 GQHGHNIR0 b enk e Zld BAPRY AOLAGLL 1d Nt slfcbbaGgd to
t he | oad b%§n122 at co gl points 2 rame 40

of a portion o the front portion of the support arm 17, a frame

40 containing the flexure 27, shown by dotted line, is attached

to the load beam 22 at coupling points 28. The frame 40 is later

separated from the flexure 27 at portions 41.

[0033]

Three jigs 42, 43 and 44 are positioned on the load beam 22, as
shown in the Fig.6. The jigs 42, 43 and 44 are used to guide the
four wires 25. The four wires 25 are passed through an lower side
of the jig 42, and the four wires 25 are divided into the first
group 25A and the second group 25B within the bending portion.3l.
The first group of wires 25A is passed through an upper side -of
the jig 43 and connected to the frame 4d at a connecting area 45.
The second group. of wires 25B is passed through an lower side of
the jig 44 and connected to the frame 40 at the connecting area
45. The term "the upper side of the jig" in the Fig.6 means the
side near to the tube 26, and the term "lower side" means the
side opposite to the upper side.

[0034]

Next, the four wires 25 are attached to the load beam 22 at the
third fixing position 37, the first group of wires 25A is fixed
to the load beam 22 at the first fixing position 38, and the
second group of wires 25B is fixed to the load beam 22 at the
second fixing position 39. The two wires of the first group of
wires 25A are connected to the two terminals of the MR head 32,



separated fromthe flexure 27 at portions 41. [0033] Three jigs 42, 43
‘and 44 are positioned on the | oad beam 22, as shown in the Fig.6. The jigs
42, 43 and 44 are used to guide the four wires 25. The four.wires 25 are
passed t hrough an |l ower side of the jig 42, and the four wires 25 are
divided into the first group 25A and the second group 25B within the

bendi ng portion 31. The first group of wires 25A is passed through an upper
side of the jig 43 and connected to the farane 40 at a connecting area 45.
The second group. of wires 25B is passed through an |ower side of the jig
44 and connected to the frane 40 at the connecting area 45. The term"the
upper si de ¥fSRAfEivedy. | vhick IS Fositdancd thfdoy 48 ARSFtWS ffle audetlys, and
the term"| onerwitiede o fMEAASsddundigteupppdiires @5Bhare ppanesitdd. to {HW34]

Next, the f %aég ?Eet@étrﬁ?rﬁ%‘%t Qot h:?e! %%1@8 22 at the third

f|X|ng p05|t|on Irst group of Wres": xedtothe | oad beam
22 at the first fIXI ng position 38, and the second group of wires 25B is
fixed to theod3ssy beam 22 at the second fixing position 39. The two wires
of the first group of wires 25A are connected to the tvvo term nal s of the
MR head 32, respectively,
which is po%ﬁf»onéﬂebélrémeaﬁoaﬂért%ﬁ@%ﬁedarfdf%éiﬂewﬂwmés @fl t3te theond

group of wipest2hls are Cammn%bednhec&hgawdw Riiaks 26f atbecdR heachs?2,

respect | vel YormidJ03%)s MEXhm H0SaM53TC Y hRR0RR AL LIGMILNS S | £xure

rotated by 90 degrees, as shown 'in the Fig.8, and an upper
surface- of the head/slider assembly 21 is connected to a lower
surface of a portion 46 of the flexure 27 by the adhesive
material.

[0036]

As the head/slider assembly 21 is rotated, the four wires 25
passing through the aperture 47 may be irregularly bent, as shown
in the Fig.8. Each of the irregularly bent four wires 25 may
apply different biasing force to the head/slider assembly 21, so
that the desired static attitude of the head/slider assembly 21
may not be realized. '

[0037]

Referring to the Fig.9, a step for shaping the irregularly bent
wires 25 to an uniformly bent form by using a shaping element 48
is shown. The Figs.10(a), (B) and (C) are a bottom view, a rear
end view and a side view of the shaping element 48, respectively.
As shown in the Fig.10 (B) and (C), the shaping element 48 has
a flat upper surface 51 and a flat rear wall 50. The length of
the front wall 49 is shorter than the length of the rear wall 50,
The shaping element 48 has a curved bottom surface 52B, and two
ramped surfaces 52A and 52C. As shown in the Fig.10(A), the shape
of the curved surface 52B is a rectangle, and the shape of the



portlons 41, and the unnecessary four wires 25 are cut at the terminals of
“the MR head 32. The head/sl i der assenbly 21 is rotated by 90 degrees, as
shown in the Fig.8, and an upper surface of the head/slider assenbly 21 is
connected to a |l ower surface of a portion 46 of the flexure 27 by the
adhesive materi al . [ 0036] As the head/slider assenbly 21 is rotated,
the four wires 25 passing through the apgrture 47 may be irregularly bent,
as shown in the Fig.8. Each of the irregularly bent four wires 25 may apply
different biasing force to the head/slider assenbly 21, so that the desired

static attlrta&hg,gdogu{.pgcﬁe@g( S‘Jdddgﬁcaﬁegbggla%qglgay not be realized.

[0037] Referring to t 9, a step for shaping the irregularly bent
wires 25 to an uniformy bent form by using a shaping elenment 48 is shown.
The Figs. 10(0A381(B) and (C) are a bottomview, a rear end view and a side
view of the shaping elenent 48, respectively. As shown in the Fig.10 (B)

d (O, the sh | t 48 h fl at face 51 and a f] at
ol | 50 THS RBRBERbIeHenELsr A R EL2hg SCBNOPTEAod HER The FHIEH 1 ho.

rear wall SflemBnt i8apisngosliehoneéd48o haspasmrqne@bbum bhe slwdddeeB2R2 and
two ranped s%lfaf‘ﬁ%%ﬁ %Aa Hdeagbe m&hemmé kel g)le &ﬂmetreaeoﬁw of

t he curved IS a rectang e shap

15  ranpedidifr Ricermd Ahengenber |]§"“§ Pfi ‘g'f?glsgapm‘f (?g“%‘]mt 4?& 18hdtde18e  he

Fig.9, the #d athdotémwrasulimee2%2B8fotthehesuppapt ngrre| Ehenks 48he ssipaysing oned

to a pOSitié¥Eﬁ§%¥V%8tQ% %%@%deQWEZ%irection of an arrow 53, the bottom
surface 52A pushes the right side two wires 25 in a direction of
an arrow 54, and also pushed the right side two wires 25 toward
the surface of the load beam 22, and the bottom surface 52C
pushes the left side two wires 25 in a direction of an arrow 55,
and also pushes the left side two wires 25 toward the surface of
the load beam 22, whereby the four wires 25 are so shaped that
the right side two wires 25 and the left side two wires 25 are
symmetrically bent on the both sides of the center line 29 of the
support arm 17, and the shape of each of the four wires 25 shown
in the Fig.8 becomes an uniform shape. In this manner, the
irregularly bent four wires 25 shown in the Fig.8 are shaped to
the uniform shape for applying substantially the equal biasing
force to the head/slider assembly 21, so that the desired static
attitude of the head/slider assembly 21 is realized.

[0038]

The present invention solves the problem that it was difficult
for the prior head support arm supporting the MR head to provide
the realize static attitude of the head/slider assembly, whereby
it was difficult to precisely control the flying height of
head/slider assembly. The head support arm in accordance with the
present invention realizes. the ideal static attitude of both the
50% type head/slider assembly and 30% type head/slider assembly.



separated by a distance which is about twice of a dianmeter of the wre 25,
and the center line of the shaping elenent 48 is aligned to the center line
29 of the support arm 17. As the shaping elenent 48 is noved.in a direction
of an arrow 53, the bottom surface 52A pushes the right side two wires 25
in a direction of an arrow 54, and al so pushed the right side two wires 25
toward the surface of the | oad beam 22,qigand the bottom surface 52C pushes
the left side two wires 25 in a direction of an arrow 55, and al so pushes
the left side two wires 25 toward the surface of the | oad beam 22, whereby
the four wir 2 re so shaped. that .the.right side two wires 25 and the

|l eft side ?m?%e?egefgr?ﬁ l%‘grﬁ}\et rrlagé‘ﬁ’fjg'bent on the both sides of the
center line 29 of the support arm 17, and the shape of each of the four
wres 25 d 1 SAewE gnd a2 suppbst mshape. In this manner, the
irregularly bent four wires 25 shown in the Fig.8 are shaped to:the uniform
shape for applying substantially the equal biasing force to the  head/slider
assenbl y 2Bigwe tthahotvise tiesvisthatsahemeapfi thelermion headetprantdarm.
assenbly 21 is realized. [ 0039] The present invention solves the
problemthat it was_ difficult for .the,prior, head suppor m.supporting the
MR head t oFPTHRA dfe SPRES Bt iPAF S FAf cI5tYS tduegécgf“?%gg ﬁéggi}%??cfggpggéenbl Y,
wher eby i tamwssoflithd polesend preeriedny. control the flying hei ght of

head/ sl i der assenbly. The head support armin accordance with the present

invention realizes the ideal static i tude t e % 1.y
head/ sl i def*&%Senbl SPAH @’@%ﬁ"}’fﬁ% ﬁ@gé%gﬁ?n}eroogastg%ngﬁéa sBPpSdY Bim of
16 3. Bthefpxissaorti pniventddndr awi ngs: Figure 1 shows the prior head

support arm Figure 2 shows the wiring scheme of the prior head support
arm

Figure 5 shows the second embodiment of the head support arm of

the present invention.

Figure 6-shows the step of the method of the present invention.
Figure 7 shows the step of the method of the present invention.
Figure 8 shows the step of the method of the present invention.

Figure 9 shows the step of the method of the present invention.

Figure 10 shows the structure of the shaping element usgd in the

present invention,

[Description of stmbols]

17 ... Head support arm

21 ... Head/slider assembly

22 ... Load beam

23 ... Mount plate

24 ... Rctuator arm

25 ... Electrically conductive wires
26 ... Flexible tube

27 ... Flexure



Flgure 3 shows the hard disk drive device using the head support arm of the

present invention. Figure 4 shows the first enbodi nent of the head
support arm of the present invention. Figure 5 shows the second
enbodi ment of .t he head support arm of the present invention. Figure 6
shows the step of the method of the present invention. Figure 7 shows the
step of the nethhod of the present invention. Figure 8 shows the step of
t he nethod of the present invention. Figure 9 shows the step of the
met hod of the present invention. Fi gur 710 shows the structure of the
shapi ng el enent used in the present invention. [ Description of stnbol sl
17 ... Head support arm?21 ... Head/slider assenbly 22 ... Load beam 23 ..
Mount plate 24 ... Actuator arm25 ... Electrically conductive wires 26 ...
Flexible tube 33 e éﬂé¥$¥H% points 17

29 ... Center line

30 ... Pivot point

31 ... Bending portion

32 ,.. MR head

33 ... Dimple

34 ... Fixing element

36 . Aperture

37-39 ... Fixing position



28 .':. Coupling points 29 Center line 30 Pivot point 31 ... Bending
‘portion 32 MR head 33 ... Dinple 34 Fi xi ng el enment 36 Aperture
37-39 Fi xi ng position . 18

4. C ai ns: (1) A head support armof a disk drive device conpri sing; a
front portion supporting a head/slider assenbly, a rear portion pivotally
nmounted on a frame of said disk drive device, a bendi ng portion between
said front portion and said rear portion8 plural Plprtrirnlky"cgnduetive
Wi res covered by a tube, and a first fixing position and a second fixin

position symmetrical- |y |ocated on both si des of a Hmﬂﬂmuﬂ Hu f"clma

head support armat positions between said bending p ront

portion, ch%ﬁéqterlzed in that said tube is attached to said head support
4. aims:

(1) A head support arm of a disk drive device comprising;
a front portion supporting a head/slider assembly,

a rear portion pivotally mounted on a frame of said disk drive

device,

‘a bending portion between said front portion and said rear
portion,

plural electrically conductive wires covered by a tube, and

a first fixing position and a second fixing position symmetrical-
iy located on both sides of a center line of said head support

arm at positions between said bending portion and said front

portion,

characterized in that said tube is attached to said head support
arm between said bending portion and said rear portion, said
plural electrically conductive wires extending from a front end
of said tube on the side of said front portion of said head
support arm extend over said bending portion and are divided into
a first group and a second group, said first group of wires is
fixed at said first fixing position, said second group of wires

is fixed at said second fixing position, said first group of

wires extending from said first fixing position is connected to
said head, said second group of wires extending from said second



ar m bet ween sai d bendi ng portion and said rear portion, said plural
‘el ectrically conductive wires extending froma front end of said tube on
t he side of sard—froent—portion—of said head support arm extend over said

bendi ng portiop f |\ into a first group and a second group, said
first group of ﬂ'ﬂﬂﬁﬂﬂtﬂﬂﬂlﬂeﬂ@?t said first fixing position, said second
group of wires ".1S¢ T1g d second fixing position, said first group
of wires extending fromsaid first fixilBg position is connected to said
head, said second group of wires extending fromsaid second

19 fixing position is connected to said head sai d first group of wires

extending fromsaid first fixi ng ggs tion t 51 héaa.dl J.rs aid t§eco
group of wWIEEERWHFRG £FofPREFRSR c%’n&aﬁ X1 AoC podtth o ts SaPP ndad are
synmmet ri caviyesrexhegddngnfborn lsasiddfsrot Hxiidgcepesidiion he. saiq Apad ardd

support ar gyp4 aeébx%& 9%&;? Q?Vhﬁﬁeélcéﬂféh tqrehals&ha swRehei Blﬁﬂw tube
is attached top one sai hea

support arRP3tt ’a°'d|*gk stﬁﬁd\/@edg\?afg SECET d“r?g %5 %Q nrﬁe%{ °v'§7ng|"§) s'hd??'ll rd

fixing posefismdsdgeat @dnen sai d head support arm between sai d bendi ng
portion and said rear portion, and said pIuraI electrically conductive

Wi res exter?giozgfromsaldfront é)e areflxegl ahgthird
fixing posi head &)’PWH‘Ea&d‘T‘él?%pﬁr 5?’8 5 grros chéqll e“a2tBr di ng
to dai m 31, wiberein ssdidl b nig pdz’qacbﬁdl o deste rafd sifleaedaper ofir eatdr ned
in said heggagug&lgggrtara%bet ween said front portion and said rear portion,
and said plural ectrically conductive wires extending fromsaid third
fixing point extend to a center position within said aperture, said
position i$3) ckdtead snppart xentodr al dink dpivesddviqel arabréimxito Chhiy

conducti veow res ke i Videds | Bl 0 SAl foditith WOURoGHWESHA SELONHeggoup at
said center position.
support arm between said bending portion and said rear portion,

and said plural electrically conductive wires extending from said

front end of said tube are fixed at said third fixing position.

(4) A head support arm of a disk driye device according ta Claim
3, wherein said bending portion is defined by an aperture formed
in said head support arm between said front portion and said rear
portion, and said plural electrically conductive wires extending
from said third fixing point extend to a center position within
said aperture, said position is located on said center line, and
said plural electrically conductive wires are divided into said

first group and said second group at said center position.

(5) A& head support arm of a disk drive device according to Claim
4, wherein a distance from said third fixing position to said
first fixing position is shorter than a total length of said
wires which extend from said third fixing position to said center
position and extend from said center position to said first
fixing position, and a distance from said third fixing position
to said second fixing position is shorter than a total distance
'of said wires which extend from said third fixing position to
said center position and extend from said center position to said

second fixing position.



(5)""A head support arm of a disk drive device according to Caim4, wherein
~a distance fromsaid third fixing position to said first fixing position is
shorter than a total length of said wires which extend fromsaid third
fixing position to said center position and extend fromsat+e—eenter—
position to said first fixing position, and a distance f

ety g .t hird
fixing position to said second fixing posj' tionis shorte'maﬂ”glwﬂmm,ﬂi
di stance of said wires which extend from%aid third fixi L f8ai d
center position and extend fromsaid center position to said second fiXxing
posi tion. . (6) A disk drive-device conpri sing; a recording
di sk, a diflv@ Sesbr drbye rénwitdengosprsindior di ng di sk, a head support
arm supporting a head/slider assenbly, and a nmeans for noving said head
support ar t%c_rg}\égn%aidgspead/sl i der assenbly in a radial direction of said
recordi ng di sk, Sal’d heat support arm contai ni ng; a front portion
supporting said head/slider assenbly, a rear portion pivotally nmounted on

a frane of sadsfivl sletdii ¥6r dRMQAAng saiberskdigiingr ik, bet ween said front
portion and said rear portion,

a head support arm supporting a head/slider assembly, and

a means for moving said head support arm to move said head/slider

assembly in a radial direction of said recording disk,
said head support arm containing;
a front portion supporting said head/slider assembly,

a rear portion pivotally mounted on a frame of said disk drive
device,

a2 bending portion between said front portion and said rear
portion,

plural electrically conductive wires covered by a tube, and

a first fixing position and a second fixing position
symmetrically

located on both sides of a center line of said head support arm
at )

positions between said bending portion and said front portion,

characterized in that said tube is attached to said head support
arm between said bending portion and said rear portion, said
plural electrically conductive wires extending from a front end
of said tube on the side of said front portion of said head
support arm extena over said bending portion and are divided into
a first group and a second group, said first group of wires is
fixed at said first fixing position, said second group of wires



pI ural electrically conductive wires covered by a tube, and a first
“*fixing position and a second fixing position symetrically |ocated on

bot h- si des of a cent er tineof said head support arm at positions between
sai d bendi ng front portion, characterized in that said
tube is att ﬂr"mﬂ! %E support arm bet ween sai d bending portion and
said rear por*t | oN, LSak electrically conductive wires extending from

a front end of said tube on the side o#'said front portion of said head
support arm extend over said bending portion and are divided into a first
group and a second group, said first group of wires is fixed at said first
fixing podi% ifdredsaitd spddorreapndufishingi pegition, said first group of

21 is fivwie@sabx6ahdhife Eaeh fsaxanglﬁ@slftm@ng posfefdd Sts gbatcedd Wid es

ext ending ”%”}22&" Jdi e bakhXhn J{x Sl Olrd S o5 ”ﬁ%«?dfrom %%'9 hea g said
second group o t eS8k CERAl n m Sald second pos

connect ed &igriagi goadhtion sks cpquegr sapsatd \lieask @)@tlénéingtfgmzsa}ﬁj first

fixi ng posifrednakfe®dinh If&a@\ 881k ssaﬂzcitsgs:ﬁmb Porupieh ¥é rs%idexésacaz{w from

sai d seconsd f xslen 03|rt|on siey d e 1 égggt g;ﬂcgl Ig a%]%ed on both
sides of sard cencer %8P °H( AR d| arive Gevic@* 5T cdra? %Qim 6,

wher ei n s&@adittdpa fteo an@dh%ti tareowts%%lhdgmrmeéapa heta}d sidgsor t
arm (8)ofA Siigkcdrt¥ye deyd ce according to Claim7, wherein a third fixing
position is located on said head support arm between said bending portion
and said rear portion, and said plural electrically conductive wres

ext endi ng fPok dasH drive devdcef agaprdinmhdoafdainyed witensdndsehd rita xi ng

position. is (Dtabhdizsko Bre/@rd@YHECcAEEHHH BYiHOEA I SApportheERI N Sai d
bendi ng portion is defined by an aperture formed in said head
(8) A disk drive device according to Claim 7, wherein a third
fixing position is located on said head support arm between said
bending portion and said rear portion, and said plural
electrically conductive wires extending from said front end of

said tube are fixed at said third fixing position.

(9) A disk drive device according 'to Claim 8, wherein said
bending portion is defined by an aperture formed in said head
support arm between said front portion and said rear portion, and
said plural electrically conductive wires extending from said
third fixing point extend to a center position within said
aperture, said position is located on said center line, and said
‘plural electrically conductive wires are divided into said first
group and said second group at said center position.

{10) A disk drive device according to Claim 9, wherein a distance
from said third fixing position to said first fixing position is
shorter than a total length of said wires which extend from said
third fixing position to said center position and extend from
said center position to said first fixing position, and a
distance from said third fixing position to said second fixing
position is shorter than a total distance of said wires which
extend from said thixd fixing position to said center position



support arm between said front portion and said rear portion, and said
«plural electrically conductive wires extending fromsaid third fixing point
extend to a center position within said aperture, -sai-d—position is |ocated

on said center line, and said plural electrically cQ i fuh re
divided into said first group and said second gr oug‘muﬁmmmmlw
posi tion. (10) A disk drive device ag2ording to L Wher el n*a

di stance fromsaid third fixing position to said first fixing position is
shorter than a total length of said wires which extend fromsaid third
fixing posiaitbnextendi fromntsaidposinticm poritdenerkp f sahd sapdoréntféring
position topssmitddnl.rst fixing position, and a distance fromsaid third
fixing position to said second fixing position is shorter than a total

di stance of said wires which extend fromsaid third fixing position to said
center posi{t}lnA method for fahmdcakivad fhegeh supPrPxiemray opoxidiskndrovsai d

second fi Xid&rRRSIWHIGR contdinsAaMBEERE do¥tiloabuppbifith@ HaataysRpasrlt arm
of a disk drive.device which contains atf nt orttl on sup[%ortl. nﬂéa ]
head/ sl i der®%¥ ry 2 aferaéfarwﬁgr“f’f‘oﬁlﬁf’v% IBPUEESk 88 6n “AFPaRE sPidai d
di sk drive diesk cériwnddavbeadi agdper thendibet woationi betveer pseidi dmoand
sai dtrear p}_%it%ﬁb a\lﬁidt la.r&tdfit.-éﬁé 5dﬁgdit%ﬁl,pggtm&][ﬁm @iyﬁﬁ _’}%Jﬂ%ﬁ.‘o‘ﬂgaadh g
position symetrically.l ocated on bo i des a center T.ine of sai ea
D epbor - ar o SR (SRR SR AU ERAERL D PSR e RORy g, oF
portion, zorpntiesi Agnet ePssagid headt supgnnig aamt abeositthons e oleqrl srat

el ectri cal | ekt GHolrt@ oW 488 SR GAYndl pegti@pne of side edges of said
head support arm at positions between sald bending portion and said rear

portion, dividing said plural electrically conductive wres extendi ng
from a froncowpri sifmgs sitépsub€; on the side of said front end into a

attaching a tube within which plural electrically conductive
wires are contained to one of side edges of said head support arm

at positions between said bending portion and said rear portion,

dividing said plural electrically conductive wires extending from
a front end of said tube on the side of said front end into a
first groupand a second group at a poéition above said bending
portion,

connecting said first group of wires to said first €£ixing
position and said second group of wires to said second fixing

position, and

connecting said first group of wires extending from said first
fixing position to said head, and said second group of wires
extending from said second fixing position to said head, with
said first group of wires extending between said first fixing
position and said head and said second group of wires extending
between said second fixing position and said head being
symmetrically arranged on both sides of said center line.



first groupand a second group at a position above said bending portion,
“tonnecting said first group of wires . to said first fixing position and said
second group of wires to said second fixing position, and connecting said
first group of wires extending fromsaid first fixing posi tion to said
head, and_said second group of Wres extendmé&from said second fixing

position to said head, with said m‘mnuE‘ﬂw res extendi ng between
said first fixing position and s;l second group of wres

ext endi ng between said second fi xi*ng‘pobi tf on and sai d head bei ng
symmetrically arranged on both sides of said center |ine.

23 (12) A nmethod for fabricating a heagy support armof a disk drive
device according to Claim11l, conprising a step for noving said first group
of wires extending fron1said first fixing position to said head in a

direction 931 létﬂf:.%&lq{@eaofxe§@-'ﬁp§b§€ geaese andisRvandysai d
second grou f vvlres exten sai d _secon fIXI?‘Q 05|t|on to said

head in a A9VECe BRCPFLMS dicd ClanPet 1 i R 3ERT DI ST IPE 2T 0¥ Hlges.

first group of wires extending from said first fixing position
to said head in a direction from said center line to one of said
side edges é.nd moving said second group of wires extending from
said second fixing position to said head in a direction from said
center line to the other of said side edges.



