- 2 DEC 2004 METHOD AND APPARATUS FOR ADJUSTI NG ANGULAR POSI TI ON OF
MAGNETI C HEAD UNI T (0001] BACKGROUND OF THE | NVENTI ON 5 The present
invention relates to a nmethod and an apparatus for adjusting the stlaBfCc2004
angul ar position of a floating-type nmagnetic head unit. (0002) It is an
essential requirenment of a floating-type magnetic 10 head unit to hold at
a higher accuracy the static angular position of a magnetic head supported

with a head support for % I ng and
reproduci ng. The staticﬂgﬁghﬁ %ﬂgp%gpgh%ﬁugfQ?h%¥ﬂﬁgﬁﬁﬁﬁﬁshead i ncl udes a
pitch angle and a roll angle. 15 (0003] In conmon, the magnetic head in

t he magnet head unit $EGUbéﬁdB@SEVI@Hh6§’V@ﬁﬁETﬁﬁéﬂﬁmﬁ(ﬂNlme head support
(a suspension) and its static angular position may be di splaced froma
desired angbei1j20 (0009) The magnetic head is an expensive conponent
manuf actured through el aborate processes and nounted on the head support
at a high accuracy in the d ﬂ] 'tI -bﬁ Its static angular
position is inadequate in t : 25 magnetic head

shal | hardly be di scarded as a defective conponent.
The present invention relates to a method and an apparatus

for adjusting the static angular position of a floating-type
magnetic head unit.
[0002]
It isanessential requirement of a flqating—type magnetic
10 headunittoholdatahigher accuracythe staticangularposition
of a magnetic head supported with a head support for achieving
a2 high density recording and reproducing. The static angular
position of the magnetic head includes a pitch angle and a roll
angle.
15 [0003]

In common, the magnetic head in the magnet head unit is
bonded by adhesive to one end of the head support {a suspension)
and its static angular position may be displaced from a desired
angle.

20 [0004)

The magnétic head is an expensive corﬁponent manufactured
through elaborate processes and mounted on: the head support at
a high accuracy in the magnetic head unit. Ewven if its static
angular position is inadeguate in the magdetic head unit, the

25 magneticheadshall hardlybediscardedasa cilefective component.

[



position has hence been devel oped where a nmechanical pressure 1is applied
with the use of a pressing jig. Such a static angular 5 position adjwﬁihﬁa
nmet hod using the pressing jig includes the steps of applying the pre

onto one point along the axis on a |oad beamw th the other point acting
as a fulcrumthus to bend the | oad beam or adjust the static angul ar
position of the magnetic head. 10 [0006] However, when the | oad beamis
bent by thg9$§gyanical pressure, it may easily be sprung back by its

restoring . Accordingly, the |oad beam has to be bent to a degree
greater than the desired deflection for the static angular position. 15
[ 0007] As the | cadmbaam ferbadjubaiggl gn argap mdythe stedtied argpthesen a
fl exi bl enenber and a projection (dinple) through which a load is applied

fromthe |g9gd; beam h&s thendd & eefRIBYPed whEREEa MeSthdh gal pfd€sure
generation of so-called dinple floating. 20 The dinple floating inhibits

docl i i ng { neT g REchonts Seedft autE vt vRa Magree fn ELE i Fobbytar
Alternatively, the flexible nmenber joined to the free end .

5 position adjusting method using the pressing jig includes the
steps of applying the pressure onto one point along the axis
on a load beam with the other point acting as a fulcrum thus
to bend the load beam or adjust the static angular position of
the magnetic head.

10 [0006]

However, when the load beam is bent by the mechanical
pressure, it may easily be sprung back by its restoring effect.
Accordingly, the load beam has to be bent to a degree greater
than the desired deflection for the static angular position.

15 [0007)
As the load beam is bent largely, a gap may be created
i betweena flexiblemember and a projection (dimple) throughwhich
a load is applied from the load beam to the flexible member,
hence resulting in the generation of so-called dimple floating.
20 The dimple floating inhibits the load beam from applying a load
onto the flexible member, thus declining the floating
characteristic of the magnetic head.
(0008]

Alternatively, the flexible member joined to the free end

25 of the load peam may be bent for adjusting the static angular

N



25 of the | oad beam may be bent for adjusting the static angular 7 - 2 DEC
2004 position. In this case, the drawback attributed to the bend of the

| oad beamw || remain. [00091 Most of the nmagnetic head units used inzgg:zwg
magnetic disk drives ‘5 for inproving the inpact resistance are equi ppe
with alimter nounted on the flexible nenber to limt the novenent range

of a slider. The magnetic head unit of such a type becones small in the
perm ssive_range of displ.acenent of _the.flexible nber ue to the
liniter. A%oﬁlg'égﬂl'tfjh? hel 1 sof 38 enkhE %@“%ﬁ%?lm @gﬁélgstsgj &8t &het Berd
desired degree for deterniningﬁthe static angular position. (0010) SUMVARY

OF THE | NVENTEIOR | pafdsbRemceidd glsjr@dt .of the present invention to provide
15 a nethod and an apparatus for adjusting the static angular position of
a magnetic{teadjunit where a significant change in the static angular

position can be obtained froma small displacenent of the flexible nmenber.

00111 20 F L eyl : ' | Li
ad usti ng ot hod ofC Phefst SEanE ot ayend oo £ SRRl nABRRH It APk b Tles

static_angul ar, position %f a magnetic head unit. The nmagnetic head
conpri Ses HPhFP TP £ §nH“%a'g’égfr?e?tli%tWé%%l.are equippedwith a limiter

mounted on the flekible member to limit the movement range of

a slider. The magnetic head unit of such a type becomes small

in the permissive range of displacement of the flexible member

due to the limiter. As a result, the displacement may hardly
10 Dbeadjustedtoadesireddegree fordeterminingthe staticangular

position.

(0010])

SUMMARY OF THE INVENTION

It is hence an object of the present invention to provide
15> 2 method and an apparatus for adjusting the static angular
position of a magnetic head unit where a significant change in
) the static angular position can be obtained from a small
displacement of the flexible member.
[0011]

20 For achieving the above object, a static angular position
adjusting method of the present invention is provided for
adjusting the static angular position of a magnetic head unit.
The magnetic head comprises a head support and a magnetic head.
The head support includes a flexible member to which the magnetic

25 head is mounted.



The head support includes a flexible menber to which the magnetic 25 head
is mounted. 3 - 2 DEC 2004 [0012) In the magnetic head unit, a bend_ @ 0
applied onto the flexible nenber for adjusting the static angular po Eq 8%
and a |laser beamis irradiated onto areas of the flexible nenber 5 where
the bend is applied. [0013] Upon displaced by the bend applied for adj
usting the static angular position, the flexible nmenber generates a stress
equivalent[Q% the bend. The areas of the flexible nmenber where 10 the bend
is applied é hen exposed to a | aser beam Accordingly, the stress
generated throughout the areas can be relieved by the heat of the |aser
beam As a resul £ the resnetileghepidesnitat a herdl das afplhed forko btlke
menber exposed to the | aser beam w |l be declined thus allow ng the

flexi bl e mgnbsikle hemabspf@g@aﬁsﬁmc? degrsee tdlcosaqgin arheodesiilc@dand
di spl acenent. More particularly, the tlexible nmenber can be displaced to a

| arge degr ge) Oy e aBRLICALT 00: 061 2r SHBbL . O SPLACCIRNL0f £1 D€ BERGncmc p

Therefore,  a signi |can ange I'n the sta ¢ angula p05| on can
produced fr mal | pl acenent of the flexible nmenber. 20 [0014] Sone

s
prior att ¥ ?rﬁeﬁpévpﬁﬁdalﬁh Petress with the use of a laser beam are

di scl osed in Japanese Patent Application
[0013]

Upondisplaced by the bend applied for adjusting the static
angular position, the flexible member generates a stress
equivalent to the bend. The areas of the flexible member where

10 thebendisappliedarethenexposedtoalaserbeam. Accordingly,
the stress generated throughout the areas can be relieved by
the heat of the laser beam. As a result, the restoring effect
at the areas of the flexible member exposed to the laser beam
willbedeclinedthusallowingthe flexiblemember tobedisplaced

15 toadegreeclosetothedesireddisplacement. Moreparticularly,
the flexible member can be displaced to a large degree by

j application of a small displacement of the bend. Therefore,
a significant change in the static angular position can be
produced from a small displacement of the flexible member.

20 [0014]

Some prior art for relieving & thermal stress with the
use of a laser beam are disclosed in Japanese Patent Application
Lalid-open Nos. 3-178021 and 10-269538. Those techniques are
however intended for bending the load beam before a magnetic

25 head is mounted on the load beam but not teaching any bending



Lai d-open Nos. 3-178021 and 10-269538. Those techniques are however7? JEf 2004
i ntended for bending the | oad beam before a magnetic 25 head is nounted on
the | oad beam but not teaching any bending - 2 DEC 2004 process in the
magnetic head unit which has a magnetic head mounted on a | oad beam When
t he | oad beam has been bent by the action of any prior, the static angul ar
position of the magnetic head nounted on the |oad beam may be displ aced
from a defiFE Thih hedagndd c headvat itovhdnguhas apesite i Ada d fioiung eaeans
will be realized. [0015) The present invention is directed towards a

t echni que wof a toaddndimg athesr tBe DHadhes St Qiéscb@'églub@ﬁtp?uﬂé)@c@iﬁﬁr at ed
10 after the magnetic head is mounted to the | oad beam and clearly

nvent | on o hYout Hor ! o A SR angUP4r Bl L ohCBdp Bat i Bearlor

invention to pfovide a static angu p
enbodyi ng _th %gi above .stafjc_angul ar pgsition adjusting nmethod. [0017]
BRI EF DES&%‘-E‘ﬁ O&ﬁ’iﬂéoﬁﬁmﬁr&s‘?w g?e 9159 13 ogide i SRoNidRS 1 ast anigéeangul ar
position adjusting apparatus for inplenmenting a static angular position
adj ust ¥ ng HePFenreiivod taddor diney tay toes idriewerid) myeinmg oneafbsgwil2 be a front
view of a magnetic head unit for use
realized.
[(0015]
The present invention is directed towards a technique of
correcting an error of the static angular position generated
10 after the magnetic head is mounted to the load beam and clearly
different from the prior art.
(0016]
It is another object of the present invention to provide
astaticangularpositionadjustingapparatusforembodyingthe
15 above static angular position adjusting method.

(0017}

BRIEF DESCRIPTION QF THE DRAWINGS

Fig.1j:saviewshowingastaticangularpositionadjusting
apparatus for implementing a static angular position adjusting

20 method according to the present invention;
Fig. 2 is a front view of a magnetic head unit for use

in the static angular position adjusting method of the present



In the static angular position adjusting nmethod of the present 5 - 7 DEC
2004 invention; Fig. 3 is a bottomview of the magnetic head unit sh?wf 2004
in Fig. 2; Fig. 4 is an enlarged view explaining a static angular 5
position adjusting process of the static angular position adjusting
apparatus shown in Fig. 1; Fig. 5is a view showing the irradi ated areas
wth a laser beamin the static angular position adjusting process shown
in Fig. 4 J’QnﬂcgnG is a view of another enbodi ment of the static angul ar
position aofjj usting apparatus according to the present invention, Fig. 7 is
a view of a further enbodi nent of the static angul ar position adjusting
appar at us accor di ¥ t itshé PrEsent Vicrveht Hom nagneriC Bead upif s a
still further enbodi ment of the static angular position adjusting
apparatus mcchigli ngd; to the present invention; Fig. 9 is a left side view
of the apparatus shown in Fig. 8 20 Fig. 10 is a view showing a pitch

angl e adj usting prpcess d it R ISLRYIL v@!@z@ﬂ'e@arﬁ]all%%iﬂﬂg)'h adjdsitd R @APRAF at us
shown in Figs. 8 and 9; Fig. 11 i's a view siowi ng anot her pitch angle

adj ustgng position adjusting process of the static angular position

adjusting apparatus shown in Fig. 1;

Fig. 5 is a view showing the irradiated areas with a laser
beam in the static angular position adjusting process shown in
Fig. 4;

10 Fig. 6 is aviewof another embodiment of the static angular
positionadjusting apparatus accordingto thepresent invention;

Fig. 7 is a view of a further embodiment of the static
angular position adjusting apparatus according to the present
invention;

15 Fig. 8isaviewof astill further embodiment of the static
angular position adjusting apparatus according to the present
invention;

Fig. 9 is a left side view of the appzratus shown in Fig.

20 Fig. 10 is a view showing a pitch angle adjusting process
inthe staticangularpositionadjustingapparatus showninFigs.
8 and 9;
Fig. 11 is a view showing another pitch angle adjusting
process in the static angular position adjusting apparatus shown

25 in Figs. 8 and &,



process in the static angul ar position adjusting apparatus shown 25 in
Figs. 8 and 9; 6 - 7 DEC 2004 Fig. 12 is a view showng a roll angle
adjusting process in the static angular position adjusting apparatuE?BHbWWl
in Figs. 8 and 9; Fig. 13 is a view show ng another roll angle adjusting

5 process in the static angular position adjusting apparatus shown in

Figs. 8 and 9; Fig. 14 is a graphic diagram show ng the neasurenents of

Table 1; and Fi A5 48 5 r ' ' i e - 10
Tabie 2 [oors) FHETAL A3 BERAL ORI SR0N o AP TRAKI AR Ehs 1]

s a view show n static.angul ar_position,_adjustin a ratus used
directly 150 CEETIA T SUBUASSERT LRI RARS t 150 50R A% Kt DAPERPI Y HEE hod
according to the present invention. The static angular position adjusting
appar at us &hawd Bénprises a laser enmitter unit 91, an angul ar position
nmodi fying unit 92, a displacenent neasuring unit 93, and a controller unit

94 which are opeigten3is aa coidw NAtdwihd Wncgdr otdi N dee Sd@i wst angul ar
20 position of a magnetic head unit 95. [0019) Fig. 2 is a front view of

the ”a%mﬂﬂfbggggiwgﬂeQQQkﬁ@Aﬁﬁhlarpositionadjustingapparatusshown

in Figs. 8 and 9;
Fig. 14 is a gréphic diagram showing the measurements of
Table 1; and
Fig. 15 is a graphic diagram showing the measurements of
10 Table 2.
(0018}

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. lisaviewshowingastaticangularpositionadjusting
apparatus used directly for carrying out a static angular
15 position adjusting method according to the present invention.
The static angular position adjusting apparatus shown comprises
j a laser emitter unit 91, an angular position modifying unit 92,
a displacement measuring unit 93, and a controller unit 94 which
are operated in a combination for controlling the static angular
20 position of a magnetic head unit 95.
(0019])
Fig. 2 is a front view of themagnetic head unit controlled
by the static angular position adjusting method of the present
invention. Fig. 3 is a bottom view of the magnetic head unit

25 shown in Fig. 2. As shown in Figs. 1 and 2, same components



by the static angular position adjusting method of the present invention
Fig. 3 i1s a bottomview of the magnetic head unit 25 shown in Fig. 2.

shown in Figs. 1 and 2, sane components 7 - 7 DEC 2004 are denoted- Bﬂﬁﬁéﬂﬂ
nunerals. [ 00201 The nagnetic head unit 95 includes a head support 1 and

a magnetic head 2. The head support 1 conprises a |load beam5 11 and a

fl exi ble menber 12. The shown | oad beam 11 has a dinple 111 provided cl ose

to the freg n%ego%%% %%gqﬂg#%vgﬁﬁﬁlaggls L thereof. The | oad beam 11 al so

has two beft portlons both ends thereof along the

wi dt hwi se d|rect|on The bent portions 118 are provided for increasing the
overall 10l p&ldlty The | oad beam 11 has an opening 112 provided therein
for inmproving the traceablity of the magnetic head 2 over a recording

medi um (not showlhe. mbhnevverhetienh dad Heanmliiddws heabwupgpuy thd entdl6
provided in a nounting portion 117 thereof for nmounting via a washer 115

to a DOS'thoﬂb@ﬂe%Ebthe3B92|Oaﬂhé5h@§§n%&é ?9% ?nc8ﬁﬁ9h3Q51$318%%Vb@%ﬁ
therein adjacent to the nounting hole ép |ncrea3|ng t he overal

Cear spt oL BAeet SR EE SRk L 200 g SRt TR uodRT a8 dhd Bedfler o
the projection 111 is | ocated and renalns stressed by a pressing_| oad of
t he 111 provided close to the free end along a longitudinal axis
L thereof. The load beam 11 also has two bent portions 118
provided at both ends thereof along the widthwise direction.
The bent portions 118 are provided for increasing the overall
10 rigidity. The load beam 11 has an opening 112 provided therein
for improving the traceablity of the magnetic head 2 over a
recording medium (not shown). Moreover, the load beam 11 has
a mounting hole 116 provided in a mounting portion 117 thereof
for mounting via a washer 115 to a positioning unit. The load
15 beam 11 has an opening 113 provided therein adjacent to the
mounting hole 116 for increasing the overall elasticity of the
j load beam 11.
[0021)
The flexible member 12 is a thin leaf spring Jjoined at
20 one side to a surface of the load beam 11 where the projection
111 is located and remains stressed by a pressing load of the
projection 111. The flexible member 12 is joined at the other
side to the magnetic head 2. More specifically, the flexible
member 12 is tightened at a joint 13 by swage locking or any

25 appropriate means to the projection 111 side of the load beam



projection 111. The flexible nenber 12 is joined at the other side to the
magnetic head 2. More specifically, the flexible nenber 12 is tightened at
a joint 13 by swage | ocking or any 25 appropriate neans to the projegari 0
111 side of the load beam 8 - 2 DEC 7004 11. The swage | ocki ng may be

repl aced by a spot welding. The flexible nenber 12 has a tongue portion
120 provided in the center thereof. The tongue portion 120 is bonded at

por t1on 1175 G AOEFks Bl ehhdRbL s 2 B SHst o5 B oPb Y7 RGeS por L ons

123 and 124. roove 122 is provided between the tongue portion 120 and
the two f I@ﬁjéllbg‘? IRBRS riikhan@ aongek Perdiing Ja%aﬁevndw@ I HHECYPORRT on

120. The nmagnetic head 2 is bonded by adhesive to one side of the tongue
portion 12thdmedg. i Mheptongue@umriod 02 L h Hdredgd @jtechecand b aAdtess 3 i s
connected to the output electrode of a magnetic converter nmounted in the

magneti ¢ R Zon [10022]f l%@lfeembngb@@ciﬁeﬁxgel%l 92. 1. ThOEHSSETpPEE OB B21
continued.” 15 The static angular position adjusting apparatus shown in

nead uhi © SrRBePaeREBRRPRI TRt shtick. PR Bhop Tkt tdin FHon1 °

angle. The pitch angle is an_angle between_ the longitudinal axis L of the
| oad beamard 12 4ys. 29£ﬁ8VS)1§%d1?09%°Yb¢@qitQ&ﬁWfa¢n retereneie iRRELI9R rol |
angl e is an angl e about

120 and the two flange portions 123 and 124 extending around

the tongue portion120. Themagnetichead?2 isbondedbyadhesive
to one side of the tongue portion 120 to be in spring contact
10 with the projection 111. A lead 3 is connected to the output
electrode of a magnetic converter mounted in the magnetic head
2.
[0022]
Referring back to Fig. 1, the description is continued.
15 The static angular position adjusting apparatus shown in Fig.
1 is used for controlling the static angular position of the
magneticheadunit. Thestaticangularpositionincludesapitch
angle and a roll angle. The pitch angle is an angle between
the longitudinal axis L of the load beam 11 (Figs. 2 and 3) and
20 alongitudinal reference line. Theroll angle is an angle about
the longitudinal axis L. The static angular position may vary
depending on the assembly of the magnetic head 2 relative to
the head support 1, the displacement of the head support 1, the
weight of the lead 3, and other conditions. The apparatus and

25 method for adjusting the static angular position according to



the longitudinal axis L. The static angular position may vary depending on
the assenbly of the nagnetic head 2 relative to the head support 1, the
di spl acenent of the head support 1, the weight of the lead 3, and -@tMér00i
conditions. The apparatus and 25 nethod for adjusting the static angul ar
position according to 9 - 2 Ur r 2004 the present invention is intended for
accurately controlling the static angular position to a desired |evel.

[ 0023] Theth@i@ ngggh}t ?BvHH'tEo% E”lﬁ%eﬁdleésﬁégg mgt[egér%ﬁ%goﬂ% ;)fc ]

the flexible
joins the

flexi
91 may be Egﬁeé @ Fr&ﬁg%&grIH%%%@%QQH$Qﬂﬂ/Qﬁ?kﬁe%v%ﬁY%%re types. The

etween e magneti C

.menber 12 and the |oad beam 11. The Iaser emtter unit

| aser emtter unit 91 shown conprises a |laser oscillator 911 and a | aser

emtter 10[9923]The laser emitter 912 is oriented towards a bent area 14
of the flexible nmenber 12. (0024] The angul ar position nodifying unit 92

bends the flexibfrBe MesbererdiX for sliat ioq angukas PHSéE IMUMNAA kY areas
controlling the 15 pitch angle, the angular position nodifying unit 92

operales ) ViSoroUEll 1B eEanger LY DL ERCHEEACAECHELNC) 12
nit 92 rofptes ite rmva gggﬁgg},gézthe cfiiggtions RL (pgsitive) ot B2
beam 11. The laser emitter unit 91 may be seleéted from YAG
lasers and any other available types. The laser emitter unit
91 shown comprises a laser oscillator 911 and a laser emitter
10 912. The laser emitter 912 is oriented towards a bent area 14
of the flexible member 12.
(0024}
The angular positionmodifying unit 92 bends the flexible
member 12 for static angular positioning. For contreolling the
15 pitch angle, the angular position modifying unit 92 operates
its movable arm 922 linearly in directions Pl (positive) or P2
§ (negative). For controlling the roll angle, the angular
position modifying unit 92 rotates its movable arm 922 in
directions Rl (positive) orR2 (negative). Theangular position
20 modifyingunit 92 shown comprises a driver 921 including a motor
and the movable arm 922 driven by the driver 921. The movable
arm 922 holds the flexible member 12 for linear movement in the
direction Pl or P2 and rotation in the direction Rl or R2Z.
Alternatively, the movable arm 922 may travel in the direction

25 Pl or P2 while being in contact with the flexible member 12 so

I'on no |fy|ng



20 nodi fying unit 92 shown conprises a driver 921 including a notor and

t he novabl e arm 922 driven by the driver 921. The novable arm 922 hqbiﬁ 7
the flexible nmenber 12 for |inear novenent in the direction Pl or P2 5 004
rotation in the direction RL or R2. Alternatively, the novable arm 922 may
travel in the direction 25 P1 or P2 while being in contact with the

flexible nenber 12 so 10 - 7 Ur 2004 that the fl exible nenber

12 is driven

for positipphpg Al f PedBS] & RmpRIICH i 8RM 18 ANEL A pdesitieh ity bt 3N@k8ireQ025]
The di spl acenent neasuring unit 93 neasures the 5 displacenment of the

flexible nenP ‘The_di spl,acene

er 12. e
towards, ePy-a?PBHLENAPFC2bESEPER
detection signal produced by the displacenment neasuring unit
transferreﬂog

gt o asuri.ng unit 93 is oriented
8 &i Sngﬁe magnetic head 2. A

93 is

82lhe controller unit 94. The displacement measuring unit 93

shown 10 conprises an i mage signal processor 931 and an inmagi ng device
932. The i magi ngTdevdispD32emeant udessaningagnng SBameasuriesashea CCD.

[ 0026] The controller unit 94 is responsive to the detection

15 si gnal

from the dijsphagenrBht ”SgsEBE”@lHQiibl%?’mfe%e%O'ltZr.O' Irhag ke 1a¢idmmof the

laser emitter unit 91 and the angular position nodifying unit 92. The
controll ermgglsﬁrgﬁgnﬁar}/itcgg 1snéu¥ierllgg~8r o(\)draallcﬁs ,ae‘?SrTP“é %E'eumatic bearing

side of the magnetic head 2. A detection signal produced by

the displacement measuring unit 93 is transferred to the

controller unit 94. The displacement measuring unit 93 shown

10 comprises an image signal processor 931 and an imaging device

932. The imaging device 932 includes an imaging means such as

a CCD.

[0026]

The controller unit 94 is responsive to the detection

15 signal from the displacement measuring unit 93 for controlling

the action of the laser emitter unit 91 and the angular position

modifying unit 92. The controller unit 24 may commonly

incorporate a computer.

[0027]

20 Fig. 4 is an enlarged view illustrating the static angular

positioning action of the static angular position adjusting
apparatus shown in Fig. 1. As shown in Fig. 4, the movable arm
922 of the angular position modifying unit 92 is driven to grip
the cross portion 121 of the flexible member 12 andmoved linearly

in the direction Pl or P2. This causes the flexible member 12

11



[0027] 20 Fig. 4 is an enlarged view illustrating the static angul ar
positioning action of the static angular position adjusting apparatus
shown in Fig. 1. As shown in Fig. 4, the novable arm 922 of th?lﬁ@%ﬂﬁar
position nodifying unit 92 is driven to grip the Cross portion*l t he
fl exi ble menber 12 andnoved linearly 25 in the direction P1 or P2. This
causes the flexible nmenber 12 11 - 2 DEC 200 to be bent in the direction P1

. Th f. displ ' h ' . h
oi o’ angl EOEE SR raf PR By ARE R PToR: 67 mobha e < ST h LR

prior art. The present_invention allows the bent area 14 of the flexible
menber 12 €8tpEMERBEsERSt BiLRE PAYER - beam LA while stressed by a
mechani cal force. [0029) Fig. 5 illustrates irradiated areas with the | aser
beam 10 LROQ2Eing the static angul ar positioning action shown in Fig. 4.
As shown, the |laser beam LA is fallen on the areas 14 of the flexible

nenber 12 betweemné he trgBaghle Neadnd raNd dd8yi ohdtaclidbbettweesnbfecal
flexi ble menmber 12 and the load beam 11. More™ specifically, the irradi ated

o eas 4 TLADaLhg 06t oAl LACLS B asel i 0ehe cheat 08 Do 0o
area 14 of the flexible member 12 to be exposed to the laser
beam LA while stressed by a mechanical force.

(0029]
Fig. 5 illustrates irradiated areas with the laser beam
10 LA during the static angular positioning action shown in Fig.
4. As shown, the laser beam LA is fallen on the areas 14 of
the flexible member 12 between the magnetic head 2 and the joint
13 between the flexible member 12 and the load beam 11. More
specifically, the irradliated areas 14 witg the laser beam LA
15 are located on the rear and both sides of the magnetic head 2
where the bend is involved.
(0030])
When the flexible member 12 is mechanically bent, its
generates a stress equivalent to the deqgree of bend. According
20 to the present invention, as the areas 14 on the flexible member
12 where the stress is produced are exposed to the laser beam
LA, their stress is relieved by the heat of the laser beam LA.
The areas 14 on the flexible member 12 exposed to the laser bean

LA are hence decreased in the restoring effect and remain bent

25 at a degree close to the original bending. This allows the

12



When the flexible menber 12 is nmechanically bent, its generates a stress
equi val ent to the degree of bend. According 20 to the present inventjfﬁ ﬂﬁ
the areas 14 on the flexible nmenber 12 where the stress is produced a L 200
exposed to the |l aser beam LA, their stress is relieved by the heat of the

| aser beam LA. The areas 14 on the flexible nenber 12 exposed to the |aser
beam LA are hence decreased in the restoring effect and remain bent 25 at

a degree ckosqib0 et RemBeirgi pato bedeh N9 Hddt S fald 0¥e 1R8I deb R 2904
flexible nmenber 12 to remain bent at a notlceable degree even” if its

xposod {0t EnbCr aBEPENBE EATARE Hlde b a1 &i AM8bs CPCBF coend 4 PradPaL i on

of the | aser beannay preferably 5 be carried out so that the irradi ated
areas are hégkeglgprepbersd 2 £xpseed [loodle e mrleeam 14R ok r ehmafiperibl e
menber 12 between the magnetic head 2 and the joint 13 between the

fl exi bl e mebénlé2sartrke hetho iroadiizaarordf ahe kxposbdamand hpredseabbeam
LA. The flexible nenber 12 is bent throughout the irradi ated areas.

Accor digngl Ye chbheibanduef sbhenbtexhpl @rﬁﬁabsteé2akéa§' g6t h)éattE@”%baESd to
a pitch angle of the magnetic head 2. A significant change in the pit

angl e can s, he kived froma small degree of the 15 bend of the
RPN Lt 5@% 5632)

[0031]

The areas 14 of the flexible member 12 between the magnetic

head 2 and the joint 13 between the flexible member 12 and the
10 locad beam 11 are exposed to the laser beam LA. The flexible

member12isbentﬁhroughouttheirradiatedareas. Accordingly,

the bend of the flexible member 12 is directly translated to

a pitch angle of the magnetic head 2. B2 significant change in

the pitch angle can thus be derived from a small degree of the
15 bend of the flexible member 12.

(0032}

The displacement measuring unit 23 detects the bend oi
the flexible member 12 from a displacement of the pneumatic
bearing surface of the magnetic head 2. The detection signal

20 produced by the displacement measuring unit 93 is transferred
to the controller unit 94. The controller unit 94 is responsive
to the detection signal from the displacement measuring unit
93 for controlliing the action of the laser emitter unit 91 and
the angular position modifving unit 92.

25 [0033]
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The di spl acenent neasuring unit 93 detects the bend of the flexible nenber
12 from a displacenent of the pneumatic bearing surface of the nagnef

head 2_ The detection signal 20 produced by the displacenent neasurlng JW?
93 is transferred to the controller unit 94. The controller unit 94 is
responsive to the detection signal fromthe displacenent neasuring unit

93 for controlling the action of the |laser emtter unit 91 and the angul ar

posi tion nodifyi @ge%ﬁt%n@ﬁ D083y 135 a7t &FTe 20048 (GPRHAld gL +Wni t

94 has a table of bendlng angl e data and upon detecting that the flexible

menber 12 | e5|r e ncel s the.action e angul ar
Toait! on-nBar R Ct AR TRE ks (P ETE K B e At 2k AdEstatteal 1
be 5 controll ed. v%en the action of the angular position nodify unit 92
has been cBRgEREd, CRREeLasEReoaet i PRt PENLRE @Ih@ur%epos.émppemodhgwgg may
stop. [0034] For controlllng the roll angle, the novable arm 922 of 10 the
angul ar posnitof2nodh$ yangesnlt, 9Rhespdtichenntgdegriam tahe apnadsiscqgbYy ilmn 121
of the flexible nenber 12 and then turned in the direction RL or R2. This
causes g hechexbbh edmenpgén kdhd acthent westied a'n@'utlf&% fBbkeeticRnmBhieyiRg.

[ 0035]
unit 92 has been canceled, the laser oscillation of the laser
emitter unit 81 may stop.
[0034]
For controlling the roll angle, the movable arm 822 of
10 the angular position modifying unit 92 is driven to grip the
cross portion 121 of the flexible member 12 and then turned in
the direction Rl or R2. This causes the flexible member 12 to
be twisted in the direction Rl or RZ.
[G035]
15 While the flexible member 12 is mechanically twisted by
the turning movement of the angular position modifying unit 22,
, its areas 14 between the magnetic head 2 and the joint 13 befween
the flexible member 12 and the load beam 11 are exposed to the
laser beam LA.
20 (0036]
Whenthe flexiblemember 12 is twisted, it produces a stress
equivalent to the twisting force. According to the present
invention, the areas 14 of the flexible member 12 is irradiated

by the laser beam LA and their stress can thus be relieved by

25 the heat of the laser beam. The areas 14 on the flexible member

14



15 While the flexible menber 12 is nechanically twi sted by the turnia&
novenment of the angular position nodifying unit 92, its areas 14~

the magnetic head 2 and the joint 13 between the flexible nenber 12 and
the | oad beam 11 are exposed to the |aser beam LA 20 (00361 Wen the
flexible nmenber 12 is twisted, it produces a stress equivalent to the
twi sting force. According to the present invention, the areas 14 of the

flexible mephahob2d o theadisatraskabyakhe Hases d@@@@hgéd%dtﬂ@?teétéﬂﬁas can
thus be relieved by 25 the heat of the | aser beam The areas 14 on

f 1 exi bl 1 2004 12 d h e
decr cased TRCERE FORL GPIRG™ SPAEEECR PO ot 4 Sk oat oo ot BBgPELS ﬁvaSQCfo

the original twisting stress. This allows the flexible nenber 12 to remain
twisted attwlfbingeabfestegride edddaws the fhF3ibhg nemhehi ke Tengbn37)
The areas 14 of the flexible nenber 12 between the magnetic head 2 and the
joint 13 bewiwtadtdie af hekibkebirenbeyr 4@ eareh tilfiei t $ dadi dsiany 15 misiexposed
to the | aser beam LA. The flexible menber 12 is then tw sted throughout
the irmadi ppegrareas. 10 Accordingly, the twisting of the flexible menber
12 is directly translated to a roll angle of the nmagnetic head 2 A

SaITht o R AP 0 PRTS A M5eRS BLL VB A ERLL
head 2 and the joint 13 between the flexible member 12 and the
load beam 11 are exposed to the laser beam LA. The flexible
member 12 is then twisted throughout the irradiated areas.

10 Accordingly, the twisting of the flexible member 12 is directly
translated to aroll angle of themagnetichead2. Asignificant
change in the roll angle can thus be derived from a small degree
of the twisting of the flexible member 12.

[0038]

15 The displacement measuring unit 93 detects an angle of
twisting of the flexiblemember 12 froma tilted or twisted angle
of the pneumatic bearing surface of the magnetic head 2. 'The
detection signal proéuce by the displacement measuring unit 93
is then transferred to the controller unit 24. The controller

20 unit 94 1is responsive to the detection signal from the
displacement measuring unit 93 for controlling the action of
the laser emitter unit 91 and the angular position modifying
unit 92.

(0039]

25 The controller unit 94 has a table of twisting angle data

15



[0038] 15 The displ acenent measuring unit 93 detects an angle of tw sting
of the flexible nmenber 12 froma tilted or twisted angle of the pneumatic
beari ng surface of the magnetic head 2. The detection signal produce by

t he displacenment neasuring unit 93 is then transferred to the cont+7ol(eHi
unit 94. The controller 20 unit 94 is responsive to the detection signal
fromthe displacenent neasuring unit 93 for controlling the action of the

| aser em tigg uBbh ddrepdihBeeAROULAL Poskihon HRALLY A9 1UNkhi32eql PR3O

25 The con unit s ata tmnstlng angl e dat

2004 and upon detecting that the flexible penber 12 is tmnfted to, a

desi red degr @S1LSAcEFYTERe GBPFBASOFRENBCAAGHI @F pBEi BPBHL2ROBPFYFAG UNI t
92. As aresult, the roll angle can automatically be control |ed. Wen the
action of mch@iéﬁfgulgamiﬁogﬁti obs pudisfuydithgtBeuwtiltl grghasdicentemataked ]yt he

| aser oscillation of the laser emtter unit 91 may stop. [00401 Fig. 6

I 11 ustrat ese apeithey] lebodinrentt 1 atheostodttiite angullat pqanisd tdoRoadifyshigng
apparatus accordlng to the present invention. 10 In particular, the another

e S gLy S, Ll TRy o Bt 2o
eans emitter unit 91 may stop.
[0040]
Fig. 6illustratesanotherembodiment of thestaticangular
positionadjustingapparatus accordingtothepresent invention.
10 In particular, the another embodiment employs a laser beam
shielding means 4 which inhibits the laser beam LA from being
fallen on the magnetic head 2. The laser beam shielding means
4 is provided for shielding a specific region to be protected
from the laser beam LA, such as the magnetic head 2 and a pattern
15 of the lead 3 but not be limited to the shape shown in this
embodiment.
) [0041]
Fig. 7 illustrates a further embodiment of the static
angular position adjusting apparatus according to the present
20 invention. Samecomponentsaredenctedbysamenumeralsas those
described with the previous drawings. The further embodiment
is featured by the fact that the movable arm 922 of the angular
positionmodifvingunit 92 is driven to grip the flexible member
12 and the magnetic head 2 together and moved linearly in the

25 direction Pl or P2 and turned in the direction Rl or RZ2 for

16




4 is provided for shielding a specific region to be protected

fromthe

| aser beam LA, such as the nagnetic head 2 and a pattern 15 of the lead 3
but not be Ilimted to the shape shown in this enbodinent. [00411 Fig. 7
illustrates a further enbodiment of the static angular position agfuggl ng
apparatus according to the present 20 invention. Same conponents are
denot ed by sane nunerals as those described with the previous draw ngs.
The furt hedeéptodindent thies figatureedy by dii flaetré hhtahhee rovabl€has m 922 of
the angular position nmodifying unit 92 is driven to grip the flexible

menber  12.4nd 4t henwagnet isgrheags -t %Qﬁéf‘%rheaﬂﬁe@%rrﬁg Fézﬂst?@irﬂll%n

direction P1 or P2 and turned in the direction R1 for

t 9 shhen25
- 2 DEC 2004

determning_the pitch angle . and the raqll le. _In_this enbodinent. the
sare of fectndoat” (P et bRoehbourfencel Shanmt Lyl g3E S 8Rgehgh the
achieved. Alternatively, the arrangenent shown in Fig. 7 may be added with
the | aser Bbamnsht d&lidi-ng Waks agdsfAowhth fhe yaser yemmshiglglirg means
illustrates a still further enbodi nent of the static angular position

adj ust ilng sphpanatinsFagcoredi ng to the present invention. Fig. 9 is a left
side view of the apparatus shown 10 in Fig. 8. As shown, sanme conponents
are denot egghyogame nunmerals as those shown in the previous enbodi ments.

In this enbodi nent,

Fig. 8illustratesastill further embodiment of the static

angular position adjusting apparatus according to the present

invention. Fig. 9 is a left side view of the apparatus shown

10 inFig. 8. Asshown, same components are denotedby same numerals

as those shown in the previous embodiments. In this embodiment,

theangularpositionadjustingapparatus 92 includes fourmovable

arms 922 to 925. Themovable arms 922 to 925 are pin-like members

which have their distal ends arranged to be in direct contact

15 with flangepeortions 123 and 124 of the flexible member 12. More

particularly, the movable arms 922 and 924 are located at one

1 side of the flexible member 12 (where the magnetic head 2 is

mounted) while the movable arms 923 and 925 are located at the

other side. As shown, each pair of the movable arms 922 and

20 923 or 924 and 925 are arranged, but not limited to, opposite

to each other. Each pair of the movable arms may be arranged

in different locations.

{0043]

Figs. 10 and 11 illustrate a method of adjusting the pitch

25 angle in the angular position adjusting apparatus shown in Figs.

17



t he angul ar position adjusting apparatus 92 includes f ournovable arnms 922
to 925. The novable arnms 922 to 925 are pin-like nmenbers which haqg[¥;?mu
di stal ends arranged to be in direct contact 15 with flange portion

and 124 of the flexible nmenber 12. Mdire particularly, the novable arns 922
and 924 are located at one side of the flexible nmenber 12 (where the
magnetic head 2 is nounted) while the novable arns 923 and 925 are | ocated

at the othernyd de. RershewWng eachigai 10of thBempouBllee adm¥s 9932 aayad 92 923
or 924 and 925 are arranged, but not limted to, opposite to each other.

Each [ f I j ' - i ,
Cach oo SodfeyImuatla AT T be st anned b i sentchoratiansy |
in the angul ar gosition adj ust | ng %ﬁggratus shown in Figs . 17 - 2 DEC 2014
8 and 9. REPES thE tLH2RPE. PABC1eMe &pcelifnet o aﬁwlch)@fSle HIRRK

linearly in the direction P1 to press with their distal ends the flange
portions 1Z®ranete2amiofinghehel pxibheamgphber IR tifigy cdetenr rihe g rieled iint ch
angle. In this case, the direction 5 Pl is a positive direction for

controldingitRe pi tdsiangdle di ddddn & ddnttdUBingt eEeagl Ushneriglef. the
pitch angle in the negative direction P2. As the novable arns 922 and 924
are noved [HdQ%ﬁrly inthe direction P2, their distal ends press against 10
the flange portions 123 and 124 of the flexible nenber 12. This

Fig. 11 illustrates adjustment of the pitch angle in the
negative directionP2. As themovable arms 922 and 924 are moved
linearly in the direction P2, their distal ends press against

10 the flange portions 123 and 124 of the flexible member 12. This
permits the pitch angle to be adjusted in the negative direction
B2.
[0045)
Figs. 12 and 13 illustrate a method of adjusting the roll
15 anglejJ1theangularpositionadjustingapparatusshownjj1Fig;.
8 and 9. Referring to Fig. 12, as the movable arm 923 is moved
) linearly in the direction Pl, its distal end presses against
the flangeportion123of the flexiblemember 12. Simultaneously,
the movable arm 924 is moved linearly in the direction PZ to
20 press with its distal end the flange portion 124 of the flexible
member 12. This permits the roll angle to be corrected in the
direction R1. In this case, the direction Rl is a positive
direction for controlling the roll angle.
{0046]

25 Fig. 13 illustrates adjustment of the roll angle in the

i8B



permts the pitch angle to be adjusted in the negative direction P2. [0045]
Figs. 12 and 13 illustrate a nethod of adjusting the roll 15 anglezi EHﬂﬁ
t

angul ar position adjusting apparatus shown in Figs. 8 and 9. Referri
Fig. 12, as the novable arm923 is noved l|inearly in the direction P1, its
di stal end presses against the flange portion 123 of the flexible nmenber

12. Sinultaneously, the novable arm924 is noved linearly in the direction

P2 to 20 préags: e hditsctdishakzenditheeftROGROPADLEORH2420f itshendlerii bl €
menber 12. is permts the roll angle to be corrected in the direction

RL | hig . . . : S S di : ¢ i
the 1ol | At gole N ZAdt (B 22 3 PBT el Gl h oS 0 o8y o R SOl o
in the 1B - 2 DEC 2004 negative direction_ R2. While_the novable arm 922 is
moved | i dédNge iRPE HCRi Y et foker 1L 6§23 Pd&s MGIPR T L€ dFBR ANOBRBL EHRIM

flange portion 123 of the flexible nmenber 12, the novable arm 925 is noved
linearly i92% he mivedtlimearRl vt n phesdi ne¢hion £1ldi s pales5 wilth tilks di shgk
portion 124 of the flexible menber 12. This permts the roll angle to be
adj ust gd ighd hendepgpihye gorecbhon2B2o | 8047 Filwile ey 0cessesHdfs

adjusting the pitch angle and the
permits the roll angle to be adjusted in the negative direction
R2.
[0047])
During the processes of adjusting the pitch angle and the
10 roll angle shown in Figs. 10 to 13, the bent areas 14 (Fig. 8)
of the flexible member 12 are also exposed to the laser beam
LA by the manner described previously.
[0048]
The advantage of the present invention will now be
15 explained in more detail referring to the measurements. Table
1 shows the relationship between the adjustment (mm) and the
a change in the pitch angle (min). Shown in Table 1 are
measurements of the positive adjustment (mm) which represents
a displacement of the flexible member 12 when the movable arm
20 922 of the angular position modifying unit 92 is driven in the
direction Pl in the static angular position adjusting apparatus
shown in Figs. 1 to 5 andmeasurements of the negative adjustment
(mm) which represents a displacement cf the flexible member 12

when the movable arm 922 is driven in the direction PZ2. Whan

25 the flexible member 12 receives no load from the movable arm

18



10 roll angle shown in Figs. 10 to 13, the bent areas 14 (Fig. 8) of the

fl exi bl e menber 12 are al so exposed to the | aser beam LA by the manngrQE( 200
descri bed previously. [0048] The advantage of the present invention wll

now be 15 explained in nore detail referring to the nmeasurenents. Table 1
shows the rel ationship between the adjustnent (nm and the a change in the
pitch angle (mn). Shown in Table 1 are neasurenents of the positive

adj ust nment [ : nt a di-spl a fqt | exipble r 12
when t he n%ggg}gﬂgr%p§8%§§§§§f5§hg éﬂgﬁfarf€g§$%%%nlhgg?éyfﬁggﬁni?E Zgis
driven in the direction P1 in the_static angyl ar position, adjustin

appar at us tgﬁémﬁf’l?naﬁﬁé.lql Otfotgeafrge’ﬁg& % 5 It afRe™REgh F@gla%ed
adjustnment (m) which represents a displacenent of the flexible nenber 12
when t he nbyabhe aese®2femssdiAvéasi bnt beedpreeriant P2anghdWiph theer”
flexi ble nmenber 12 receives no load fromthe novable arm 19 - 2 DEC 2DB
922, the agleHskmemit ithdatan) 14 bh thablfe ckiblreoméaser "l Megesirthati athe
areas 14 of the flexible nenber 12 are not irradiated by the |aser neans

LA (asdn e, pLi qr, .art "with laser” nmeans that the areas 14 of the
flexibﬁé n%gbggelgaggé %ﬁ%@%i%?%d 5 by the laser neans LA. Table 1 Pitch
adj ustnent Pitch angl e change (m n) (%E&H% Haservvth | aser

Pitch adjustment Pitch angle change (min)
{(mum) No laser With laser
-0.7 -51.05 -118.63
-0.6 -36.75 -91.25
-0.5 ~25.46 -68.30
~0.4 -15.08 -46.70
~-0.3 -5.16 -24.58
-0.2 -3.32 -15.92
-0.1 -1.75 _ -B.68
0
0.1 1.03 6.29
0.2 2.62 8.58
0.3 8.40 18.60
J 0.4 14.06 24 .38
0.5 18.54 36.98
0.6 25.68 52.46
0.7 32.714 68.84
0.8 41.85 94 .74
(0049)

Fig. 14 is a graphic diagram showing characteristic
10 profiles of the measurements of Table 1. In Fig. 14, the

horizontal axis represents the adjustment (mm) and the vertical

20



-0.7-51.05-118.63 -0.6-36.75-91. 25 -0.5-25.46-68.30 -0.4-15.08-46.70
-0.3-5.16-24.58 -0.2-3.32-15.92 -0.1-1.75-8.68 0 0.11.036.29 0.22. 629082004
0.38.4018.60 0.414.0624.38 0.518.5436.98 0.625.6852.46 0.732.7468. 84
0.841.8594.74 [0049) Fig. 14 is a graphic diagram show ng characteristi
10 profiles of the neasurenents of Table 1. In Fig. 14, the horizontal
represents the adjustnent (nm and the vertical 20 - 2 DEC 2004 axi s

represents,he Pbb?@s@%'setﬁ@aﬁ'ﬂ@cﬁ”&r@c};lé@l‘?aﬂ%@ GRS Tkl 320 bl elsn

Fig. 14 are the profil laser™ 1 n Tab

Al so, the two curv

L21 and ngli‘raen f‘fgl?riof Ie O{f-' anroeI eeEJron[le og]“w1th laser” in Table

10

15

20

1. Also,thetwocurvesL21andL22aretheprofileof“nolaser”.
[0050]

As apparent from Table 1 and the Fig. 14, the “with laser”
profile {at L1l and L12) is smaller in the adjustment on the
flexible member 12 but greater in the pitch angle change than
the “no laser” profile (at L21 and L22}. When the adjustment
is -0.4 {(mm}), the pitch angle change becomes -15.08 (min}) at
the ™no laser” profile but as substantially three times greater
as —46.70 (min) at the “with laser” profile. Also, when the
adjustment is 0.8 (mm}, the pitch angle change becomes 41.85
{min} at the “no laser” profile but as substantially 2.5 times
greater as 94.74 {min) at the “with laser” profile.

(0051])

Table?2 shows therelationshipbetweenthe adjustment (dig)
and the roll angle change (min}. Shown in Table 2 are
measurements of the positive’adjustment (dig} which represents
anangulardisplacement of the flexiblemember 12 when themovable
arm 922 of the angular position modifying unit 92 is turned in
the direction Rl in the static¢ angular position adjusting
apparatus shown in Figs. 1 to 5 and measurements of the negative
adjustment (dig) which represents an angular displacement of
the flexible member 12 when the mcovable arm 222 is turned in

the direction R2. When the flexible member 12 receives no load

o
=

C
axi s

es



5 As apparent fromTable 1 and the Fig. 14, the "with laser"” profile (at
L11 and L12) is smaller in the adjustnment on the flexible nmenber 12 bug
greater in the pitch angle change than the "no laser" profile (at- 7340 400k
L22) . Wien the adjustnent is -0.4 (nmm, the pitch angl e change becones
-15.08 (mn) at 10 the "no |l aser" profile but as substantially three tines
greater as -46.70 (mn) at the "with laser"” profile. A so, when the

adj ust ”Entft§m0t1$e(rﬁ6'0ab1@%r9d 5eh aealeea@@gﬂﬁeﬁscw i8S @éb?& t he

'no laser” profile but as substanti al | y times greater as 94.74

at the "with lase rpfile, 1 0 Tabl e sh th el.ation

bet ween th% adgésgﬁggf (%?6?5 gﬁgg ﬁ%ér%¥?a%n§? ﬁwgm eg% i %@Ban
Tabl e 2 are_ nmeasurenents of the positive adjustnent - (dlg) mhlch represents
an angul ar 14i 3pPateheht rafieheds PExFheel AAbareans whbn ( @ﬁelﬁDUEQIEIQQrarn1
922 of the angular position nodifying unit 92 is turned in the direction
Rl in the stali&gndnjulah osetT oresadj UStdtngheappanat 04 sfiothei Al &k gslel to
5 and neasurenents of the negative adjustnment (dig) which represents an
angul ar; di gpheeenent 2ok ﬁ%dﬁh@éﬁbb %@bqrasle% Waem, 4 hey movabl e arm 922 i s
turned in 25 the direction R2. We he flexible nenber 12 receives no | oad
71 - 2 fEc 2404 fromthe novabl e arn&Q%& %he adjustnent is 0 (dig) . In
Table 2, "no laser" means that the afeas f4 of the flexible menber 12 are
not irradiated-by-the |laser ppans LA (as in the prior

Roll angle Roll angle change ({(min)
adjustment (dig.) No laser With laser
30 6.64 35.83
20 1.85 16.74
10 1.24 4.69
0
-10 -0.82 -5.12
-20 -1.37 -17.58
-30 -4.51 -36.94
[0052]

Fig. 15 is a graphic diagram showing characteristic
10 profiles of the measurements of Table 2. In Fig. 15, the
horizontal axis represents the adjustment (dig) and the verticel
axis represents the roll angle change (min}). The two curves
L13 and L14 in Fig. 15 are the profile of “with laser” in Table
2. Also, thetwocurvesL23andl24 aretheprofileof “nolaser”
15 [0053)]
As apparent from Table 2 and the Fig. 15, the “with laser”
profile {at L13 and L14) is smaller in the angular adjustment

on the flexible member 12 but greater in the roll angle change

N
RS



art) and "with laser” nmeans that the areas 14 of the flexible 5 nenber 12
are irradiated by the | aser neans LA Table 2 Roll angl eRoll angl e change
(mn) adjustnment (dig.)No |aserWth |aser 306.6435.83 201.8516.74 -7 DEC 2004
101.244.69 0 -10-0.82-5.12 -20-1.37-17.59 -30-4.51-36.94 [0052] Fig. 15 is
a graphic di agram showi ng characteristic 10 profiles of the neasurenents
of Table 2. In Fig. 15, the horizontal axis represents the adjustnent (diQ)

and the verhzealne aﬁbaarse&rfeﬁﬁafmheatrmaﬁaq,ze; Chamﬁerf%@)ad E@%mte
curves L13 and L14 in Fig. 15 are the profl e of aser"7in Ta

Al so, the two.curves.L23, and 4 ar rof _Le of "no Iaser" 1 0053j
As apparenﬁ fﬁ@ (#480 %hgnaok ePfgs EaggﬁebeﬁPpﬁsl sé™ Mdrds dte ﬁpgt L13
and L14) is smaller in the angular adjustnent on the flexible nmenber 12
but great ef'nonlegery oProahdredehang s Wostart BEG » 00U Hamasharatd dassr "

profile (at L23 and L24) . Wen the adjustnent
4.69 (min) at the“withlaser”profile. Also, whentheadjustment

5 is 30 {(dig), the roll angle change becomes 6.64 (min) at the
“no laser” profile but as substantially five times greater as
35.83 (min) at the “with laser” profile.

[0054]
As set forth above, the method and apparatus for adjusting
10 the static angularx posifion of a magnetic head unit according
to the present invention are capable of producing a significant
change in the static angular position from a small displacement

of the fléxible member.



is 10 (dig), the roll angle change becones 1.24 (mn) at the "no |aser”
profile but as substantially four tinmes greater as 4.69 (mn) at the "with

| aser” profile. Also, when the adjustment 5 is 30 (dig), the roll anglJeer 2004
change becones 6.64 (mn) at the "no laser” profile but as substantially
five times greater as 35.83 (mn) at the "with laser” profile. [0054] As
set forth above, the nethod and apparatus for adjusting 10 the static
angul ar powHgsironsotLaImEgNEi:c head unit according to the present invention

are capable of producing a significant change in the static angul ar

I ti f (s | of.it:he £ ' . 158305 2004
DT 13 LA MED T8 1 2 R Tor e it g Ene e AT, B aRA 2P B55 P Ton

of a magneti.c head upit whi ch conprjises a head support and a net.i c
head. the fifad BagRerici REPAdTRGL o i CRi GPES FbfBar 21 BEBIWAREROF ho Rilgfet i ¢

head is |inked, conprising the steps of: applying a bend onto the flexible
menber formadpasicngeadhehs deied anpppar posieddng adfd sxitdd membgratPaser
beam onto areas of the flexible menber where the bend is applied. 10 2.
The metshodwifi chdithet magnklte cShatkidc ianguhnded)oidnpn s dig atm@goeeps bead
unit according to claim1, wherein the head
applying a bend onto the flexible member for adjusting
the static angular position; and
irradiating a laser beamonto areas of the flexible member
where the bend is applied.
10
2. The method of adjusting the static angular position
of a magnetic head unit according to claim 1, wherein the head
support includes a load beamwhichhas a free end, andthe flexible
member is jointed at one side to the free end of the load beam
15 and at the other side to the magnetic head, said method further
comprising the step of:

) irradiating the laser beam onto areas of the flexible
member, where the bend is applied, between the magnetic head
and the joint between the flexible member and the load beam.

20 |
3. The method of adjusting the static angular position
of a magnetic head unit according to c¢laim 2, wherein the load
beam has a projection provided thereon adjacent to the free end,

and the flexible member is mounted to a side of the load beam

25 where the projection is provided and arranged for receiving a



support includes a | oad beam which has a free end, and the flexible nenber
is jointed at one side to the free end of the | oad beam 15 and at the other
side to the nmagnetic head, said method further conprising the step? BEC 2004
irradiating the | aser beamonto areas of the flexible nenber, where the
bend is applied, between the nmagnetic head and the joint between the

fl exi ble nmenber and the | oad beam 20 3. The nethod of adjusting the static

angul ar pogibik@nrref anEagRetiezthead unit according to claim2, wherein the
| oad beam has a projection provided thereon adjacent to the free end, and

the flexible nmenber is nounted to a side of the | oad beam 25 where the
projection is provided and arranged for receiving a 9 Q - 2 DEC 2004 press
fromthe projection. 4. An apparatus for adjusting the static angul ar
position of a nafineti cARe@BPeAREVEORPFEi SAAGStENg %@@MQQQiﬁﬁ%ﬁpqnﬂérhaving
a head support and a magnetic head, the head support including a flexible
menber to phsdhibheofmagmeigne theadicasl nyurtt echmman sitgy! ar posi ti on

nodi fying unit for applying a bend onto the flexible nmerber for adjusting
the static angul amadhte POSHdaRNun2Rth a1 A& nedt §8ppYPttad®ia hbgadaki ng a

| aser beamonto areas of the flexible nmenber where the bend is applied.
head, the head support including a flexible member to which the
magnetic head is mounted;
an angular position modifying unit for applying a bend
onto the flexible member for adjusting the static angular
10 position; and

a laser emitter unit for irradiating a laser beam onto

areas of the flexible member where the bend is applied.

5. The apparatus according to claim 4, wherein the head
15 support includes a load beam which has a free end, the flexible
member is jointed at one side to the free end of the load beam
and at the other side to the magnetic head, and the laser emitter
unit irradiates the laser beamonto areas of the flexible member,
where the bend is applied, between the magnetic head and the
20 Jjoint between the flexible member and the load beam.
a. The apparatus according to claim 4, further
comprising:
a displacement measuring unit for detecting the bend of

25 the flexible member:; and



5. The apparatus according to claim4, wherein the head 15 support
includes a | oad beam which has a free end, the flexible nmenber is jointed
at one side to the free end of the load beam and at the other sidejtnpr 7R
magneti c head, and the |laser emtter wunit irradiates the |aser beamonto
areas of the flexible nenber, where the bend is applied, between the
magneti c head and the 20 joint between the flexible nenber and the | oad

beam 6. The apparebnsratierdimit forctehtrdllingtites acadmpy bEitige laser
di spl acenent neasuring unit for detecting the bend of 25 the flexible

menber | angmd} rer2 WEE §Q94tﬁﬁc 159%&9150&'{“0’{%0&1 {}Iﬁ’%lﬁrﬂ‘@tt eaéf?ingz E

the laser emtter unit and the angul ar position nodi g unit base a
detection signhal fromthe dissplacenent nepasuring upit. 5 7. The gpparatus
accordi ng fo 5&59%%§nfﬁﬁQQﬁﬁ %%%%p %i SP a?ﬁ@%?gc%ﬁﬁﬁPrﬁBQSHPFﬁg uni t

for detecting the bend of the flexible nenber; and a controller unit for
controlling the action of the laser 10 emitter unit and the angul ar
position nodifying unit based on a detection signal fromthe displacenent
measuriing unit. 8. TheThppapphuatasccacdiongling daidbam f3r therthepnpri si ng
a | aser beam shi el ding neans for shielding a protected 15 region fromthe

| aser beam-omprising:
a displacement measuring unit for detecting the bend of
the flexible member; and
a controller unit for controlling the action of the laser

10 emitter unit and the angular position modifying unit based on

a detection signal from the displacement measuring unit.

8. The apparatus according to claim 4, further
comprisingalaser beamshieldingmeans for shieldingaprotected

15 region from the laser beam.

9. The apparatus according to claim 5, further
comprisinga laser beamshieldingmeans for shieldingaprotected

region from the laser beam.

20
10. The apparatus according to claim 4, wherein said
angular position modifying unit includes movable arm driven to
grip the flexible member and the magnetic head together.
25 11 The apparatus according to claim 5, wherein said




9. The apparatus according to claim5, further conprising a |aser beam
shi el ding neans for shielding a protected region fromthe |aser beam 20
10. The apparatus according to claim4, wherein said angular positk&nEc
nmodi fying unit includes novable armdriven to grip the flexible ne eu wa
the magnetic head together 25 11. The apparatus according to claimb5,
wherein said 26 - 7 DEC 2004 angul ar position nodifying unit includes

movabl e ar ghahilkenpb9i 8LbR fdie £ 8xd blg W?Hgﬁhd%%dmmﬁbgbﬁ@%hﬁi@é}g to

together. 12 The apparatus according to claim4, erei n sal 5 angul ar
position adjusti par.atus _incl udes r nmovabl e arns_whjch e pin-like
renber o, AFSLR DAL I8R o e meARs e prichddie TATHRC B ErdcEOUBhPEL w th
flange portions of the flexible nenber. 10 13. The apparatus according to
claim5, wherein said angular position adjusting apparatus includes four

novabl e arms  which are pin-like nenbers, distal ends of which are arranged
to be in direct tantacThai dbpitange pocdronsgotot beahmexi blbiersgmberidls 27

5 angular position adjusting apparatus includes four movable arms
which are pin-like members, distal ends of which are arranged
to be in direct contact with flange portions of the flexible

member.

10 13. The apparatus according to claim 5, wherein said
angular position adjusting apparatus includes four movable arms
which are pin-like members, distal ends of which are arranged
to be in direct contact with flange portions of the flexible
member.

15



