6 OCT 2005 - | DESCRIPTION Rotary type actuator, manufacturing nethod for
the sanme and arm positioni ng apparatus TECHNI CAL FI ELD The present .
invention relates to a rotary type actuator, as well as a nan@fO{k 208ng
met hod thereof , used for a magnetic disk apparatus, a hard di sk drive, or
the like, and an arm positioning apparatus for manufacturing the rotary
type actuator. BACKGROUND TECHNOLOGY In a rotary type actuator of a
magneti c di sk apparatus, a holder which is supported by a chassis so as
to rotate has a plurality of arnms ppgcrawxiicng nmagnetic heads and a coil
part for generating a driving force. A magnet is placed in a desired
position on the chassis in the configuration so that the arns are
oscillated by an actuator part which is constructed of the nagnet and the

above described coi |l gafd ryArhpRd aSUSRENSE ONmBh @RI + @1 nyhinet b draEgnet i ¢
head is provided is secured to'the tip of each of these arns and is forned

50 that thengngigid Ganledtl obitush ity fagaibthpOsi tion according . to

the oscillation of e arnms.” As for a conventional manufacturing met hod
for 6 OCT 2005 -2- -such a rotary type actuator that shifts magnetic heads

TECHNICAL FIELD
The present invention relates to a rotary type
actuator, as well as a manufacturing method thereof, used
{ for a magnetic disk apparatus, a hard disk drive, or the
like, and an arm positioning apparatus for manufacturing .

the rotary type actuator.

BACKGROUND TECHNOLOGY

In a rotary type actuator of a magnetic disk
apparatus, a holder which is supported by a chassis s0 as
to rotate has a plurality of arms for mounting magnetic
heads and a coil parf for generating a driving force. A
magnet is placed in a desired position on the chassis in
the configuration so that the arms are oscillated by an
actuator part which is constructed of the magnet and the
above described coil part. A head suspension element on
which a magnetic head is provided is secured to the tip
of each of these arms and is formed so that the magnetic
head is shifted to a desired position according to the
oscillation of the arms.

As for a conventional manufacturing method for



according to the oscillation of the arns, a nmethod is known wherein
grooves having a gap wdth slightly smaller than the plate thickness of
the arms are formed in the external surface of the hol der whep&GT e end
of an armis pressed into one of the grooves so as to be secured. After
that, the holder, the arnms and the coil part are nutually secured by
injection nolding a resin around the holder. In the follow ng, the
conventional manufacturing nmethod for a rotary type actuator is described
in referensacht a MdEary agte/.adtypatdr(ghadf FM{Ft6 megnat bt Meadof a
conventional rotary type actuator and a part (b) of FIG 6 is a cross
sectional ztewrdiongtlo thel ¥6b) 11lai)n &ff the ashis ,(a)mébtholl {x ¥nowhG 7
is a perspective view showi ng sonme portions in a penetrative manner in the

condi ti on wheeeimgriowré bchacanveat gapak irdtaryl i ype 1§ckmailile r AShahown in
the parts (a) and (b) of FIGS. 6, a plurality of grooves 10la which have a

gap W dth sheghlaye shakkeredhE the prane add €lorassd dfn ahe ekefnalf or ned
in the external surface of a holder 101 , and an arc portion which nakes

up one endsakfeaehodr theORolltdy edrare intoneachd of dheatn HPpiassdOda. |t
IS necessary to maintain the plurality of arnms 102 placed in a | ayered
manner as firtor bhedoghthe airddises saomapot@tiée adedhredgh @euenditigatAs
shown in FIG 7, an 6 OCT 2005 3 earth pin 110 that is fornmed of a
conduct i vethatiesldbri,sthe arms and the coil part are mutually secured
by injection molding a resin around the holder.
‘Inthefollowing.theconventionalmanufacturing
method for a rotary type actuator is described in reference
to FIGS. 6 and 7.
Apart(a)ofFIG.6isaplanviewqfaconventional
rotary type actuator and a part (b) of PIG. 6 is a cross
sectional view along line IV{(b)-IV(b) of the part {a) in
FIG. 6. FIG. 7 is a perspective view showing some portions
in a penetrative manner in the condition after fo.rming the
conventional rotary type actuator.
As shown in the parts (a) and (b) of FIGS. 6,
a plurality of grooves 10la which have a gap width slightly
smaller than the plane thickness of arms 102 are formed
in the external surface of a holder 101 ,and an arc portion
which makes up one end of each arm 102 is pressed into each
of these grooves 1l0la.
It is necessary tomaintain the plurality of arms

102 placed in a layered manner as described above at the

same potential through grounding. As shown in FIG. 7, an



provi ded so as to penetrate through each arm 102 in order to maintain the
plurality of arnms 102 at the sane potential through grounding in the
conventional rotary type actuator. A through-hole 102a havi ng6®CH 2008t er
slightly smaller than the dianmeter of the earth pin 110 is formed in each
of the arns 102. The earth pin 110 is placed into the through-hole 102a
of each arm 102 so as to electrically copnect the respective arns 102 at
the sane potential. After that the holder 101, to which the plurality of
arms 102 i sageeupdacth 130 ptiasediknfanpealleifrdaniiptidpetiMeomatét bal asnet al
nol d together with the coil part 104 so as to be injection nolded with a
resin . Asgre€dddd .sd s ) qdnefPatet BRRluglddynhadirar 182 102 andet-he
coil- part 104 are nutually secured with a resin part 106 and, thereby, the
rotary typeoasdiAtanin sheeplhaaiured.of Arifkelmnat athérsamd pdtenbialy type
actuator it is extrenely inportant to make constant the distance (O

bet ween t hehgomigh gebudshidd ahnl tle Cnwént henhdl fetariOiypeadthratenter (B)
of the suspension el enent attachnent hole 102b in each arm 102 for

attachi ng a HiecugHsplsd 00 2 chebenlg adVdmehe s SIBPGRELY Sivallies tRant ed.

In addition, in the case of the plurality of arns 102, it is necessary

for the axtReofiieawitetispErdie® et €hegninallachsefndrihadeinl®abnt 6£bthe
arranged in a coaxial manner and to be arranged in parallel to the axis of
t he center aghsosoRl.| arheneatth XA 12003 s-pYaceheimobddte thtough-hole

102a of each arm 102 so as to electrically connect the

respective arms 102 at the same potential.

After that the holder 101, to which the plurality
of arms 102 is secured, isplacedinapredeterminedposition
within a metal mold together with the coil part 104 so as
tobe injectionmoldedwitharesin. Asaresult, theholder
101, the plurality of arms 102 and the coil part 104 are
mutually secured with arresin part 106 and, thereby, the
rotary type actuator is manufactured.

In the manufacture of the rotary type actuator
it is extremely important to make constant the'distance
(C) between the center of oscillation (A) of the holder
101 and the_center (B) of the suspension element attachment
hole 102b in each arm 102 for attaching a head suspension
element on which a magnetic head is mounted.. In addition,
in the case of the plurality of arms 102, it is necessary
for the axis of each suspension element attachment hole
102b to be arranged in a coaxial manner and to be érranged

in parallel to the axis of the centerAdf oscillation of



FIG 8 is a cross sectional side view show ng the conventional

manuf acturing nmethod for a rotary type actuator. As shown in a(ﬁ%f%@#a) of
FIG 8, ina mnufacturing step of a rotary type actuator, th# 101
and the coil part 104 are placed in predeterm ned positions. And the
plurality of arnms 102 which are |ayered at predetermned intervals are
positioned by a positioning pin 105 sedured to the netal nold 107. The
positioning pin 105 has a dianeter that the positioning pin 105 can be
tightly intketb@liGan 1hé-suspension el enent attachment hole 102b of each
arm 102. And the positioning pin 105 penetrates through each suspension

el ement attachment h8I&. 1®2bsSsa chasedchimned? skde| view ishewing
predeterm ned position (predeterm ned position in the direction towards
the centerthe goavenfiionainmanuiaetesing metdodi fest porptaryheype
positioning pin 105 is secured so as to maintain the relationship between
t he cent er2aetugden | attisorsiiaynofint [fe Dot dea)1@F MEGt h8.cdm et (B) of the
suspensi on el enent attachnment hole 102b. An arm 102 Is placed in a

pr edet er m Re@uesityohngns taPsofnanErtady tyne agtuaier . diwdeldar

el ement attachnment hol e 102b of each of the arnms 102 which are | ayered at
predet er m hed ARCerthg scPilpPaddd 1G4 areo@datednhReprfideteemigeidity. As
shown in the part (a) of FIG 8, the |ayered arns 102 are positioned by

t he positiBfBAgisNF 10HnE b srder adgoby ofHarmg 482 Winichakediayened by

t he hol der Eositioning pin 120,
at predetermined intervals are positioned by a positioning

{ pin 105 secured to the metal mold 107. The positiohing
pin 105 has a diameter that the positioning pin 105 can
be tightly inserted into the suspension element attachment
hole 102b of each arm 102. And the positioning pin 105
penetrates rthrough each suspensionelement attachment hole
102b so that each arm 102 is placed in a predetermined
position {predetermined position in the direction towards
the center of oscillationand in the oscillation direction).
The positioning pin 105 is secured so as to maintain the

‘ relationship between the center of oscillation (A) of the
holder 101 and the center (B} of the suspension element
attachment hole 102b. An arm 102 is placed in a
predetermined position in this manner and, thereby, each.
suspension element attachment hole 102b of each of the arms
102 which are layered at predetermined interv_als is placed
in a coaxial manner with reliability.

As shown in the part (a) of FIG. 8, the layered

arms 102 are positioned by the positioning pin 105, the



and then resin injection nolding operation is carried out for formng the
rotary type actuator. A part (b) of FIG 8 shows a condition of release
fromthe nmold of a product after resin injection nolding, wheP&GT S| ceve
pin 108 which is placed around the outside of the positioning pin 105 and
a nold rel ease pin 121 which contacts the bottom of the holder 101 have
risen. The sleeve pin 108 rises around $he outside of the positioning pin
105 and, at the same tine, the nold release pin 121 , which is placed

out si de ohotlendloded sppestitdwings piynthethoties pasibiionermerimad) .
thereby, the arns 102 of the rotary type actuator are pushed up. As a
resul t, - t hansuspemsires ot dejechioachrddinmloperadlpnoistharaiesl 20X cone
of f of the positioning pin 105. As described above, in the conventi onal
manuf act ur feF Ao gstheeroharposivdeoaadfuaberar nd 0@t &bd bENFIL&Ed by

t he holder 101 and the positioning pin 105, expansion of the arns 102 due
to heat gefeshiosst @ cdndithen of rediedselfidony thgaoldl 9f ad fproguche
circularity of the suspension elenent attachnent holes 102b, the

cyl i ndri caiffregf xéeinudpdesibhor| Badding + aeheralnha sdee2bpbh LR

| ayered arnms 102, or the like. In addition, due to thermal expansion of
the arns 1@kliclhd s@tagedBjrouvndt hhesaupsisiowfoltdite post behing PAAl es
102b tends to shift fromthe center of the inserted positioning pin 105.
Ther ef or e, 18 5gadsd atmebd releassed® inethdkkerwhhehpoonitiast sigtlse GoFt2006 6

pin 105 and the suspension el enent attachnent hol es 102b
0of the holder 101 have risen. The sleeve pin 108 rises

! around the outside of the positioning pin 105 and, at the
same time, the mold release pin 121, which is placed outside
of the holder positioning pin 120, rise in this manner and,
thereby, the arms 102 of the rotary type actuator are pushed
up. As a result, the suspension element attachment holes
102b of the arms 102 come off of the positioning pin 105.

As described above, in the conventional
manufacturing method, since the position of the arms 102

, are limited by the holder 101 and the positioning pin 105,
expansion of the arms 102 due to heat generated at the time
of res.in molding negatively affects the circularity of the
suspension element attachment holes 102b, the
cylindrically of the suspension element attachment holes
102b of the layered arms 102, or the like. In addition,
due to thermal expansion of the arms 102, the center (B)
_of the suspension element attachment holes 102b tends to
shift from the center of the inserted positioning pin 105.

Therefore, a great stress is caused between the positioning



so that the bal ance of each of the suspension elenment attachnent hol es
102b that are supposed to be arranged in a coaxial manner is not in sone
cases achieved. In this case, frictional resistance becomes gP&¥T 2805t he
time when the positioning pin 105 is pulled out of each suspension

el ement attachment hole 102b so that warp or distortion may be caused in
the arns 102. The arns 102 are fornmed - &f a |ight netal material, such as
alumi num Therefore, there is a problemthat a sinter may easily occur due
to the frpin 338 angsidteasospenshent edendren abheapbsientomabesplA2b0s is
pul | ed out of the suspension element attachment holes 102b. Furthernore,
si nce the posithiagn wiet helantse 12 earcd lofinitlee buspeasiosm tedbameqtpin 105 -
due to resin contraction after injection nolding, a problem my occur
concer ni ngati¢hotmn brh@lesri 8Rbohhh tr esiessappe Dédtthe bes wepensged déhenent
attachnment hol es 102b. However, it is essential to utilize the above
descri bed posoaxd@Ingngnmerls hetoddersdme atageast Aehdespahsi oin et basnt
attachment holes 102b of the arnms 102 in a coaxial line. Since there is
sone di nensaseal fdisgdren ah teskathnmenbécoded grerenadr thef t dtmehwhen
suspensi on el enent attachnent hole 102b is shifted in the case that the
external fohe postitsierihsglP2n §05efiempuddled cotdr oposatihosumpedsipaf or e,
there is a problemwherein it is difficult to attach the plurality of
suspensi onede@€n 2056t Fchmeindidrn ke by 03 bswagitip preaepspmgdilst edtiipnon,
warp or

may be caused in the arms 102. The arms 102 are formed

( of a light metal material, such as aluminum. Therefore,
there is a problem that a sinter may easily occur due to
the frictional resistance at the time when the positlioning
pin 1.05 is pulled out of the suspension element attachment
holes 102b.

Furthermore, since the positicn of the arms 102
are limited by the positioning pin 105 due to resin
contraction after injection molding, a problem may occur
concerning deformation or frictional resistance of the

( suspension element attachment holes 102b. However, it is
essential to utilize the above described positioning pin
105 in order to align the suspension element attachment
holes 102b of the arms 102 1in a coaxial 1line. Since there
is some dimensional dispersion in each arm 102, the center
of each suspension elément attachment hole 102b is shifted
in the case that the external formof the arms 102 is referred

to for positioning. Therefore, there is a problem wherein

it is difficult to attach the plurality of suspension



di stortion occurs in the arns 102 at the tine of manufacture and resin
burrs al so occur in sone cases. Therefore, the positioning can not be
carried out with respect to a reference of the external form 60GH2005
actuator. Because of the above reasons, it is necessary to carry out the
positioning on the basis of the suspension elenent attachnent hole 102b of
each arm 102 in the conventional manufacturing nethod. As described above,
in the conventional manufacturing nethod for the rotary type actuator, it
IS .necessdements drgebubwagimegsprheessdnmostilom addihéoar mwi@2pi nro t he
groove | a of the holder 101 in order to secure the arm 102 to the
‘hol-der 10ldistthontelonliddcuys iAs therasmktl(2 adi hbe timwefol menafEctesiest ance
at the time of the press fitting of the armis great, there is a problem
wherein aagdeaesdtr bsxrrs appdieccto {hesame d88eso t Fheddfonem thé2
beconmes deformed. In addition, there is a problemthat an error is caused
I n the degpesidfidieimg orenualdly paraklrelies dine wishemredspmae® b @an t he
di mensi onal precision of the arm attachnment positions due to defornation
of the arnsefezemzesefl bhyet brtetmsss firmhef time actpréoy fi Beoguee t he
arms. Furthernore, there is a problemthat the degree of being parallel of
the arnms chénghs Ribovg rleasopes at Lonié CCcLPHSrg tof ddmery ovatky tiygpe
actuator due to the residual distortion

positioning on the basis of the suspension element

attachment hole 102b of each arm 102 in the conventional

manufacturing method.

As described above, in the conventional
manufacturing method for the rotary type actuatdr, it is
necessary to forcefully press the end portion of the arm
102 into the groove 10la of the holder 101 in order to secure
thearml1l02 to theholder l0lwithreliability. Asaresult,
since the frictional resistance at the time of the press
fitting of the arm is great, there is a problem wherein
a great stress is applied to the arm 102 so that the arm
102 becomes deformed.

In additién, there is a problem that an error
is caused in the degree of being mutually parallel of the
layered arms or in the dimensional precision of the arm
attachment positions due to deformation of the arms 102
caused by the stress at the time of press fitting of the
arms.

Furthermore, there is a problem that the degree

of being parallel of the arms changes during the operation



at the time of the press fitting of the arnms. In addition, when the earth
pin 110, which is a conductive nenber, is pressed into the through-hol es
102a formed in the arnms 102, burrs occur around the through-h8IQsT 200825 of
the arns 102 so as to cause dispersion in the diameter of the

t hrough- hol es102a . As a result, the contact condition between the earth
pin 110 and each of the arnms 102 becangs _unstabl e, the conventional rotary
type actuator which is constructed as descri bed above has a probl em

wher ei n t hef plhe aldtiyreft preraddladeesdnet tbecherroéidhal dass quot ohi al
and |l acks stability in function. The present invention provides a rotary
type act ugt othea tTnif@Et thiengrad hoflithaneofofistel bras .an arm

posi tioni ng apparatus, wherein the above described problens in the

conventional rotary typadiitabal, &hen schyedasah hain theoar whiasle Akt ached
to the holder with a high precision and residual distortion of the arns

does not pHeewdwrdtiira Méfibefl BSPAEYE yedd o thejthboagiidbb Bes 102a
functioning. In the manufacturing nethod for the rotary type actuator

accordi ng t&rnbad i eheNarn8VENE | ur e o At a rdiwid thieoth obuhe- s b8scan be
elimnated so as to carry out the positioning with a high precision
utilizing 1tea cishenstas 18 28eMds ald aahreispees iaon 1 hettos Ay zansit &he
positioning pin by using the arm positioning apparatus and the degree of
bei ng coaxefl the tthercusipensiles ldl zaentA$ &CTez@13 9 thét eomtentt hol e of
each arm can be highly precisely secured.
condition between the earth pin 110 and each of the arms
102 becomes unstable, the conventional rotary type actuator
which is constructed as described above has a problem
wherein the plurality of arms 102 deces not become of the
same potential and lacks stability in function.

The present invention provides a rotary type
actuator, a manufacturing method thereof as well as an arm
positioning apparatus, wherein the above described
problems in the conventional rotary type actuahtor are
solved so that the arms are attached to the holder with
a high precision and residual distortion of the arms does
not occur at the time of assembly so as to gain a stable
functiconing. In the manufacturing method for the rotary
type actuator according to the present invention, warp and
disteortion of the arms can be eliminated so &s to carry
out the positioning with a high precision utilizing the
suspension element attachment holes of the arms and the

positioning pin by using the arm positioning apparatus and

the degree ¢f being coaxial of the suspension element



DI SCLOSURE OF | NVENTION A rotary type actuator according to the present
I nvention conprises: arns in a plate shape for holding head suspension
el ements at one end; a holder in a cylindrical shape for hol di A@GCREWS ar ns
whi ch are oscillated, wherein grooves having a gap w dth greater than the
pl ate thickness of said arnms are forned on the external surface of the
hol der and. the other end of each of sa d arns is inserted into the
grooves; a single coil part around which a wire is wound in an aligned
manner; a sotdehimatet enlees £figach handcahapehfighlynpredise Iy seaukedural ity
of arns at the sane potential through grounding; and a resin part for
integrally conbining said arns, said holder and said coil part at a
predeterm ned position. In the rotary type actuator that is configured in
such a nEMDSCLOSURENIOE THWENTIONI |y inserted into the grooves of the
hol der so that no stress is applied to the arns at the tinme of assenbly.
Accordingly, no defoambitaryrtypesdusdtdrséocbirdlimf tiche har prrecoeEmt s at
the tine of assenbly in this rotary type actuator. As a result, no -error
occurs in iheedagree compieisgspamhsan afplaceasmdpedfor hdlnki nigtexesdons of
the attachnment height due to the 6 OCT 2005 - 10 deformation of the arns.
And no chasmgepencuran i mléhentdegrieeonef elbdi;ng parallel of the arns due to
the residual distortion
a holder in a ¢ylindrical shape for holding said
arms which are oscillated, wherein grooves having a gap
{ width greater than the plate thickness of said arms are
formed on the external surface of the holder and the other
end of each of said arms is inserted into the grooves:
a single coil part around which a wire is wound

in an aligned manner;

a conductive member in a band shape for
maintaining said plurality of arms at the same potential
through grounding: and

a resin part for integrally combining said arms.
said holder and said coil part at a predetermined position.
In the rotary type actuator that is configured in such a
manner, the arms can be easily inserted into the grooves
of the holder so that no stress is applied to the arms at
the time of assembly. Accordingly, no deformation or
residual distortion ﬁf the arms occurs at the time of
assembly in this rotary type actuator. As a result, no
error occurs in the degree of being parallel of the arms

or in the dimensions of the attachment height due to the



during the operation of the rotary type actuator. A manufacturing nethod f
or arotary type actuator according to the present invention is a
manuf acturing nethod f or a rotary type actuator having arns BOGI §04t e
shape for hol di ng head suspension elenents at one end; a holder in a
cylindrical shape f or holding said arnms which are oscillated by
supporting the other end of each of saigg arns; and a single coil part
around which a wire is wound in an aligned manner, having: a step of
form ng grde¥esxmzniay of ghp ash Jndaierchidinge byt atia theckeagsa eof
said arnms in the external surface of said holder; a positioning step of
posi ti oni ngf ieide pywEl Ue lanfl tthevavarsdidertos tthenrby idual dig tidwet bbher end
of each of said arns onto each of the upward facing surfaces of said
grooves foduednan tithe cpdeatfisnidlf hohderotmisy epype aatnectong a
conductive nenber in a band shape to the respective sides of said arns
that are Inserted i Atmasafdcyaoies mdtisadddwhdastang tofpesaicthohtdot; and
a step of holding said arns, said holder and said coil part at a
pr edet er m aedopddinig oo whhke pirdssgri el inveeainmi by aamdmrfectaaicdghol der
and said coil part by formng a resin part through injection nolding.
Accor di ng e RO R EMr a Fbtapyt hypenamtfisat ori hgvimighadmssiiwea thka&ens can
be easily inserted into the grooves of the holder, no stress is applied
shape for holding head suspension elements at one end: a
holder in a cylindrical shape for holding said arms which
{ are oscillated by supporting the other end of each of said
arms; and a single coil part around which a wire is wound
in an aligned manner, having:

a step of forming grooves having a gap w.idth
greater than theplate thicknessof saidarms inthe external
surface of said holder;:

a positioning step of positioning in the upward
and downward direction by mounting the cther end of each
of said arms onto each of the upward facing surfaces of
said grooves formed on the side of said holder;

a step of connecting a conductive member in a
band shape to the respective sides of said arms that are
insertedintosaidgrooves of saidholderandof saidholder;
and

a step of helding said arms, said holder and said
coil part at a predetermined position while integrally

combining said arms. said holder and said coil part by

forming a resin part through injectionmolding. According



to the arns at the tinme of assenbly. Accordingly, no deformation or
residual distortion of the arnms occurs at the tinme of assenbly. As a
result, no error occurs in the degree of being parallel of th8éQFH2005 |n
the di nensions of the attachnent height due to the deformation of the arns
at the time of assenbly. And degree of being parallel of the arnms does not
change due to residual distortion during; operation. In addition, according
to the manufacturing nmethod of the present invention since the press
fitting ofoarheamdnypfachecdres mattecédssaiycebtine axts tden thiemeasfilpr ess
fitting of such an earth pin or defective contacts due to dispersion in
the hol e diasererdbnhottloe guoovss of tles ol dexccowods hgetss i $apprlcisedht
invention, a rotary type actuator that is stable and that has a high

preci si on tanthlkee gamoyiaedtheetame nof hessemiflaget urAacemdihgdyof dde
present invention, it is preferable to secure the conductive nenber through
ul t rasoni cdgebttmag: icord diheresbddadt iddes tembieoni of athendrsisape cans et easi l y
secured to the sides of the arms with a small plate thickness by using

ul trasoni ctiel tliimg. cAmassempdyi.t | &E Rgragpdrat n acoordiomruns tiw thpe esent

I nvention is an arm positioning apparatus for manufacturing a rotary type
act uat or wahegheeonyr bednaparalhed pfatkbeshnpe dorihotdendimead isarspensi on
el enents at 6 OCT 2005 - 12 one end, a holder in a cylindrical shape for
hol di ng sabdfl tlae et tvidlohe ndrlze bghitl Aaeeto hh s defmanagivheobtttiee amis of

at the time of assembly. And degree of being parallel of
* the arms does not change due to residual distortion during
operation. In addition, according to the manufacturing
method of the present invention since the press fitting
of an earth pin becomes unnecessary, burrs at the time of
press fitting of such an earth pin or defective contacts
dué to dispersion in the hole diameter do not occur. As
aresult, according to the present invention, a rotary type
actuator that is stable and that has a high precision can
be provided. Here, in the manufacturing method of the
present invention, it is preferable to secure the
conductive member through ultrasonic welding and the
conductive member in a band shape can be easily secured
to the sides of the arms with a small plate thickness by
using ultrasonic welding.
An arm positioning apparatus according to the
present invention is an arm positioning apparatus for
manufacturing a rotary type actuator which comprises arms

in a plate shape for holding head suspension elements at



each of said arnms, and a single coil part around which a wre is wound in
an aligned manner, and secures said arns, said holder and said coil part
at a predetermined position by resin nolding, and said arm po8iQG¢ba#dsg
apparatus conprises: a positioning pin for positioning said arns by
I nsertion into suspension el enent attachnent holes of said arns which are
pl aced at predeterm ned positions in said -holder; and a pin positioning
means having a pin holder for holding said positioning pin which is
movabl e i noneeendm apbeildieghiing adicydctndnifal pbeipe dwmdoldnarsa@idt
predeterm ned positions by restricting the novenent of said positioning
pi n-at thearingewbiichr myposrscbhilafeahdy¥ guppelrtdsindhco thesrréndi ofi to
said positioning pin after the conpletion of arm positioning. According to
the preseaachnedntsiaddl ssimee ahd posiitngie e plnpasti aradndoflyichoaabl e
condition at the tinme of resin nolding after the conpletion of arm
posi ti oni ngirehks arowndricn Aot aldgnad &t machndyy, t hengedcnvasngapdraemst he
time of arm expansion or of resin contraction. In addition, according to
t he presensaidniheddieananidi ghliyl prddi perpositt & @ ede bk rmic exd po skl ohe
degree of being coaxial of the suspension elenent attachnment hole in each
arm can bebgecesdd metrdhsanorend 6 OCT 2005 - 13 according to the present
i nvention, warp or distortion of the arns can be prevented so-that the
sinter of the said arm positioning apparatus comprises:
a positioning pin for positioning said arms by
{ insertion into suspension element attachment holes of said
arms which are placed at predetermined positions in said
holder; and
a pin positioning means having a pin holder for
holding said positioning pin which is movable in the arm
positioning direction for positioning said arms at
predeterminedpositionsbyrestricting themovement of said
positioning pin at the time of arm positioning' and for
releasing the restriction to said positioning pin after
{ the completion of arm positioning. According to the
present inventicon, since the positioning pin is in a freely
movable condition at the time of resin molding after the
completion of arm positioning, the arms are not restricted
by the positioning pin at the time of arm expansion or of
resin contractien. In addition, according to the present
invention, highly precise positioning of the arms and the

degree o0f being coaxial of the suspension element

attachment hole in each arm can be secured. Furthermore,



positioning pin in the suspension el enent attachnent holes can be
prevented. In addition, the positioning pin can be wthdrawn and ul |l ed
out of the arns in the condition wherein the arms are secured® 2008t o
nold after the conpletion of resin molding so that the |oad to the arns
can be reduced in conparison with the conventional system (FIG 8) wherein
the arns are pulled out of the positienLhg- pin by being raised. Thereby,
warp and distortion of the arnms can be prevented. In a manufacturing

met hod f or agcogtdirng typdhadupsontatrvedtaignt.oware preddstdmnybani ofi, the
rotary type actuator is manufactured by resin nolding both sides of a

hol der nenbbe larms cgannbei edewhrpedf e Siyydorthegs iates of atbhRassis so ~ - -

as to rotate, and the arnms have head suspension elenents having magnetic
heads at opesdidariingdsin amnthedsaspens ivenbdementyatiaghmen adiakeng

met hod have: .a step of placing said arns at predeterm ned positions

rel ative toagaibg teieentedber Imhiadditionl dthe pPesiketabnipigd Xigr ¢asin

nol ding; a step of carrying out positioning of said arnms by inserting a
posi ti oni ngepwi thdmakpeartopudletemut &f ddieedrmaoLlastbe sandlidikenso as
to restrain and position said positioning@Pin at a constant axis ggsition;
6 OCT 2005whersirg Ghepasmsr @i w:urﬁg ¢ amebaby modideat e € '

-the-restriction of said positioning pin after the
completion of resin molding so that the load to the arms

can be reduced in comparison with the conventional system
(FIG. 8) wherein the arms are pulled out of the positioning

. pin by being raised. Thereby, warp and distortion of the
arms can be pfevented.

In a manufacturing method for a rotary type
actuator according to the present invention, the rotary
type actuator is manufactured by resin molding both sides
of a holder member in a cylindrical shape for supporting
arms on a chassis so as to rotate, and the arms have head
suspension elements having magnetic heads at one end of
each arm and a coil member, and the manufacturing methodr
have:

a step of placing said arms at predetermined
positions relative to said holder member which is held in
a metal mold for resin molding:

a step of carrying out positioning of said arms

by inserting a positioning pin in suspension element
attachment holes of said arms so as torestrain and position

said positioning pin at a constant axis position;



conpl etion of armpositioning; and a step of pulling out said positioning
pin from said suspension elenent attachnent holes after the caonpletion of
resin nol ding. According to the present invention, highly preéi '
positioning of the arnms and the degree of being coaxial of each suspension
el ement attachnment hole in each of the plurality of arns are secured and
warp or distortion of the arns can be-prgvented so that sinter of the
positioning pin in the suspension elenment attachnent holes can be
prevented. Wil e theanstelp fafatngesinofnoildd nhamid oarmsebysee fershng
particularly in the appended clains, the invention, both as to
or gani zat i-oime ane¢sdoritehtonwolfl sEsid bposétiondarstpbd addeapprieei at ed, al ong
with other objects and features thereof, fromthe foll ow ng detail ed
descri pti orompkert iion cofij amot pesiviidninhg:deawd ngs. BRI EF DESCRI PTI ON OF
DRAWNGS FIG 1 is a perspective view show ng conponents of a rotary type
actuat or before assembbges ocEnbedilteng out avabd ddagitd atimgpreberom
invention; a part (a) of FIG 2 is a plan view of the rotary type actuator
of Enbodi neaidlsasemnl hgnt e Lefre pt esthechmerdhthohesapdtteq byhef FIG 2 is
across sectional elevation 6 OCT 2005 - 15 view of the part (a) in FIG 2;
a part (c)cofpkeGion iaf zesiosmakdihgnal A¢cewdsinmi hg the @nesgpl
connection part between the. arns and the hol der of the part (b) in FIG
invention, highly precision positioning of the arms and

the degree of being coaxial of each suspension element

{ attachment hole in each of the plurality of arms are secured
and warp or distorticon of the arms can be prevented so that
sinter of the positioning pin in the suspension element
attachment holes can be prevented.

While the novel features of the invention are
set forth particularly in the appended claims, the
invention, both as to organization and content, will be
betterunderstoodand appreciated, alongwithotherobjects
and features therecf, from the following detailed

i description taken in conjundtion with the drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view showing components
of a rotary type actuator before assembly of Embodiment
1 according to the present invention;

a part (a) of FIG. 2 is a plan view of the rotary
type actuator of Embodiment 1 according to the presenﬁ

invention; apart (b) of FIG. 2isacross sectionalelevation



2, FIG 3 is a perspective view of a rotary type actuator show ng a
secured condition of a conductive nenber viewing the nolding resinin a
penetrative manner in the rotary type actuator of Enbodi nment b QfcE 2003 ng
to the present invention; FIG 4 is a configuration view showing an arm
positioning apparatus in a rotary type actuator of Enbodi nent 2 according
to the present invention; FIG 5 is an egplanatory view show ng the
operations of the armpositioning apparatus in the rotary type actuator of
Enbodi ment viewnh ofi Gha; parpad@a)( a)n of IE G2:6a fartpl ba)viedwEsitow dgia
conventional rotary type actuator; a part (b) of FIG 6 1is a cross

sectional alavass@Eeationsil hevwpdrawiagy tihe EnGamgedic@nie¢siqnmaspecti ve™ -~

view for describing the condition at the tinme of press fitting of the

earth pin bpkwean congearmsnang dike yheygeractfudthe ;pant Kbdsims FEGa vi ew

showi ng a conventional arm positioning apparatus that is used at the tine

of manufaéture of the conventional rotary type actuator, wherein a part

(a) of FIG 8 is an explanatory view showing 6 OCT 2005 - 16 the condition

wherein positioning ttakes pl d8edaperspretive(jiesd of R goitargh type

expl anatory view showi ng the condition wherein release fromthe netal nold

has taken pridator showing a secured condition of a conductive member
viewing the molding resin in a penetrative manner in the
rotary type actuator of Embodiment 1 according to the

{ present invention:

FIG. 4 is a configuration view showing an arm
positioning apparatus in a rotary type actuator of
Embodiment 2 according to the present invention;

FIG. 5 is an explanatory viéw showing the
operations of the arm positioning apparatus in the rotary
type actuator of Embodiment 2 in FIG. 4;

a part (a) of FIG. 6 is a plan view showing a
conventional rotary type actuator:; a part (b) of FIG. 6

] ) is a cross sectional elevation view of the part (a) in FIG.
6:

FIG. 7 is a perspective view for describing the
condition at the time of press fitting of the earth pin
in the conventional rotary type actuator:; and

FIGS. 8 is a view showing a conventional arm
positioning apparatus that is used at the time of

manufacture of the conventional rotary type actuator,

wherein a part (a} of FIG. 8 is an explanatory view showing



It will be recognized that sonme or all of the Figures are schematic
representations for purposes of - illustration and do not necessarily depict
the actual relative sizes or locations of the el ements shown. ¢ WSDE
FOR CARRYI NG OQUT THE INVENTION In the follow ng, the preferred enbodi ments
showing a rotary type actuator, a manufacturing nmethod thereof and an arm
positioning apparatus according to the pgesent invention are described in
reference to the attached draw ngs. ((Enbodinent 1) A rotary type actuator
and a manuthet cpindg thiedhodh e trledme go sof t Bobadigneakels adeoraliand to paet
present invention are described in reference to FIGS. 1to 3. FIG 1lis a
-per spect irvébVi el BIGeaBhl £ apexgitandtboyevassesbbwiofy the consitiype
actuat or of Enbodinment 1 according to the present invent-ion. A part (a)
of FIG 2wheraipl areleaweoff tdwe theamgtipenaduhasr takdmimbaoent 1
according to the present invention, a part (b) of FIG 2 is a cross
sectional elevation Vitewhilthe retcygnigpd thatuadameobrthdlpaxfi €he in
FIG 2 and a part (c) of FIG 6 OCT 2005 - 17 2 is a cross sectional view
showi ng anFigpaededper stbhemsftidereprasentprei assudbar pofrfondodi oEnt 1.
FIG 3 is a perspective view showing the condition of the rotary type
actuat or atléusfigramtoéonaold Brbow benecéssani g depactti dthe iachual

penetrative manner.
relative sizes cor locations of the elements shown.

! BEST MODE FOR CARRYING OUT THE INVENTION
In the following, the preferred embodiments showing
a rotary type actuater, a manufacturing method thereof and
an arm positioning apparatus according to the present
invention are described in reference to the attached

drawings.

{Embodiment 1)

Arotary type actuator and a manufacturing method
thereof of Embodiment 1 according to the presentrinvention
are described in reference to FIGS. 1 to 3.

FIG. 1 is a perspective view of each component
before assembly of the rotary type actuator of Embodiment
l according te the present invention. A part (a) of FIG.
2 is a plan view of the rotafy type actuator of Embodiment
1 according to thé present invention, a part (b) of FIG.
2 1is a cross sectional elevation view of the rotary type

actuator of the part (a) in FIG. 2 and a part (c) of FIG.



As shown in FIGS. 1 and 2, the rotary type actuator of Enbodinent 1
conprises a holder 1 supported by a chassis so as to rotate on the
chassis, three arms 2, 2, 2 for mounting nagnetic heads, and &QGlP005art 4
for generating a driving force. This rotary type actuator is constructed
so as to rotate the arns 2 by nmeans of an actuator part formed of a
magnet (not shown) placed at a desired pgsi-tion on the chassis and of the
coil part 4. The coil part 4 is nade by wi nding an enanel wire of a

pr edet er mi Aed sf @ MUIS Ansegitiigmall mabhaer shawigul ausprpsnded|mrehiod
having a magnetic head 7 is secured to the tip of an arm 2. The head
suspensi onod&l dientrtasycoyae tatedatorao i Emzodanendd 1 i ntfLG. s@spensi on
el enent attachnent hole 2a which is formed in the tip of the arm2, by a
swagi ng pr 8ceesRgctAvg vdwew showdindghe gap dditdidn sifi ghel yobavydeypet han
the plate thickness of the arm2 is formed in the external surface of the
hol der | i acttvafor afiteydozrativorof dntododemsnt dieFhegnamertbbn
grooves la in the external surface of the holder 1 correspond to the
nunber of thea @enebrandvienmannevoves |a are forned at predeterni ned
intervals in Enbodiment 1. The end portion of the side 6 OCT 2005 - 18

that is inserted int@®sashosvdn|BlGH. daghdar mthe sofaryetype matwatoave arc
shape or in a U shape in accordance with the formof the grooves |la of the
hol der 1. RéExEmbadimeutadt aphpgimasedhpdderhd seprey tedby acthassd sof

Enbodiment 1 is described in reference to FIG
soas torotateon thechassis, threearms 2, 2, 2 formounting

{ magnetic heads, and a coil part 4 for generating a driving
force. This rotary type actuator is constructed so as to
rotate the arms 2 by means of an actuator part formed of
a magnet (not shown) placed at a desired position on the
chassis and of the coil part 4. The coil part 4 is made
by winding an enamel wire of a predetermined form in an
aligned manner. A head suspension element 3 having a
magnetic head 7 is secured to the tip of an arm 2. The
head suspension element 3 is constructed so as to be secured
into a suspension elemént attachment hole 2awhichis formed
in the tip of the arm 2, by a swaging processing.

A groove la having a gap width slightly broader
than the plate thickness of fhe arm 2 is formed in the
external surface of the holder 1 in the rotary type actuator
of Embodiment 1. The number of grooves la in the external
surface of the holder 1 correspond to the number of the
arms 2 and three grooves la are formed at predetermined

intervals in Embodiment 1. The end portion of the side



2. The part (a) of FIG 2 is a plan view of the rotary type actuator of
Enbodinent 1 and the part (b) of FIG 2 1is a cross sectional elevation
view of the rotary type actuator of the part (a) in FIG 2. TROGRO0S ()
of FIG 2 is a cross sectional view show ng an enl arged connecti on
portion of the arns 2 and the holder 1 in the rotary type actuator of the
part (b) in FIG 2. In the rotary type agtuator of Enbodi nent 1, the
positions of a plurality (three) of arns 2 and the coil part 4 are

det er m nedthaltatiisvé nise 1t thed hbh Her algwoblvien 1a imeealcnaExh SO itshdtothede
menbers are relatively located in the predeterm ned positions. In the
~condi-ti on Wheaeconchive ahnyveahepbeos aneal caltepei hinsacboadamnraewith
injection nolding with a resin is carried out so that the body part of

t he rotarythgp€oam uaf othes gravofest lnedf Aheshowbhdenr tthe of FIG 2,
positioning of each arm2 relative to holder | is carried out by making a
tight contact betwedritthe aombhafadtahénigohedéhosd floeretdye moraryntywé each
arm 2 and the | ower surface of the groove la which is forned in the hol der
1 (surfaceaotuatgrmodcEmdadindet pard degcmibé&dGn 2 deregcapiarkl)G. The
groove la has a 6 OCT 2005 - 19 depth D and a gap width Wwherein the gap
w dth Wi s2proVhdegarsio &s)t ofbFd G gr2at er at pdant heligbav€ theckmdsszwl an
arm2 so that each arm2 is inserted therein. The depth D of groove la is
set at a | tpgehasuctatdnt ofhBmbolddavest dé addethpapardf (dn) afmBI@an2be
supported with reliability. The

is a cross sectional elevation view of the rotary type

( actuator of the part (a) in FIG. 2. The part (c) of FIG.
2is a cross sectional view showing an enlarged connection
portion of the arms 2 and the holder 1 in the rotary type
actuator of the part (b) in FIG. 2.

In the rotary type actuator of Embodiment 1, the
positions of a plurality (three) of arms 2 and the coil
part 4 are determined relative to the holder 1 within a
metal mold so that these members are relatively located
in the predetermined positions. 1In the condition wherein

d the above members are located in such a manner, injection
molding with a resin is carried out so that the body part
of the rotary type actuator is manufactured.

As shown in the of FIG. 2, positioning of each
arm 2 relative to holder 1 is carried cut by making a tight
contact between the bottom of the holder side edge portion
of each arm 2 and the lower surface of the groove la which
is formed in the holder 1 (surface of a groove la in the

part (c) of FIG. 2 facing upward). The groove la has a



| ength for the depth D of groove la is determned in consideration of the
| ength of the groove la in the directions in which an arm2 is |ed out
(left and right directions in the part (c) of FIG 2), in par®iQCr 2805 t he
di stance between a predetern ned suspension el enent attachnent hole 2a and
the center of oscillation. Assenbly is carried out wwthin a netal nold by
inserting the hol der side edge portion gfg each arm2 into each groove |la
of the holder 1 which is formed as described above so as to nake a contact

with the | demtlsirénde glap whetgr Worieefadn therngapwid e iw@stpeo¢aidepart 4
so as to be in a predeterm ned positional relationship with the holder 1.
A jig is usedaso tichdte tdieedtkderthian titee A DB te2 tALEKAEs §0bE RAr hrd AN

mai ntai n predeterm ned positional relationships within the netal nold. At

this tine, sohehst deachf atdre ol slefnd eantd Eache a6 N2 am@(&%@@héﬂ & each
other with the bel ow descri bed conductive nenber 5 in a band shape so as

to achi evegamwostedta isakky atnadcdegthcondht tatr The hedieel sthe sagayy
type actuator is manufactured by injection nolding each portion of the body

of the rot payrt yp amtaanor chkat bes phapedtad hithheenetdi 6 €T 20@5 - 20
nold in the above manner with a thernoplastic resin, for exanple a liquid
crystal pollgmgth PRSr thet iepgtkeD olextrodwetbe Let aletdiypenadt yat or of
Enbodi ment 1, an el ectrical connection nmethod between the holder 1 and
each arm 2coasdebzrabédn of the length of the groove la in the
directions in which an arm 2 is led out {(left and right
i directions in the part (c) of FIG. 2), in particular, the
distance between a predetermined suspension element
attAChment hole 2a and the center of oscillation.
Assembly is carried out within a metal mold by
inserting the holder side edge portion of each arm 2 into
each groove 1la of the holder 1 which is formed as described
above so as to make a contact with the lower surface of
the groove and, then, by placing the coil part 4 so as to
be in a predetermined positional relationship with the
holder 1. A jig is used so that the holder 1, the arms
2 and the coil part 4 can maintain predetermined positional
relationships within the metal mold. At this time, the
sides of the holder 1 and each arm 2 are connected to each
other with the below-described conductive member 5 in a
band shape so as to achieve an electrically connected
condition. The body of the rotary type actuator is

manufactured by injection molding each portion of the body

of the rotary type actuator that is placed within the metal



The perspective view of FIG 3 shows the-body part of the rotary type

act uat or
junction

of Enbodi nent 1 manufactured as descri bed above and shows the

condi tion of the conductive nmenber 5 in a band shape®@E¢10§

resin nolding portion in a penetrative manner. As shown in FIG 3, the
conductive nmenber 5 in a band shape of preferably an alum numfoil or

copper

each arm 2 through ultrasonic welding in the vicinity

foil is welded and secured to-the sides of the holder 1 and of
of the connection

t he

of a

portion bemadénimhéNwlatervd rmatnelewarth a2 thisrrmioplabhée icomedusctn yvef aenber 5
of Enbodinment 1, an, alumnumfoil with a thickness of 0.05 mmis used.
*Since theekamgdre 1a ahilgeddh carys Rabr podlyestri cBPSy oeonrdst edika. such a

manner,

with reliability.

each arm 2 of Enbodinment 1 can be put in the grounded condition
| n Nehet camlitheonr o dey ef ypeazdit aainoz b€ Embwoediinesnt hr ough

the conductive nenber 5 in such a manner, the holder 1, each arm 2, the
coil part 4, aheed@muwhrcicad cembperctsionndetthod iHestwaer thej &ctliderndl ded

with a resin 6 shown by a one dotted chain

| i ne and secured to each ot her

so that thanBoépalenben 8f ist Kegaotidbgdt.ype actuator is integrally nol ded.
6 OCT 2005 21 As described above, a predeterm ned nunber of
.-groove-s--la, whi clfhmveenspaptuivit Iwi®y gfeditll& .- thashowe thie dandgs of
the arns 2 and a predeterm ned depth (D), are f ormed in the external
ace of thepaskderf 1the rhsargt dype typsuatovataf BhbEdileeintent 1. And,
positions of the

manufactured as described above and shows the junction

condition of the conductive member 5 in a band shape viewing

-~ the resin molding portion in a penetrative'manner.

As shown in ¥FIG. 3, the conductive member 5 in
a band shape of preferably an aluminum foil or of a copper
foil is welded and secured to the sides of the holder 1
and of each arm 2 through ultrasonic welding in the vicinity
of the connection portion between the holder 1 and the arm
2. As for the conductive member 5 of Embodiment 1, an
aluminum foil with a thickness of 0.05 mm is used. Since
the holder 1 and each arm 2 are electrically connected in
such a manner, each arm 2 of Embodiment 1 can be put in
the grounded conditionwith reliability. In the condition
whérein each arm 2 is connected through the conductive
member 5 in such a manner, the holder 1; each arm 2, the
coil part 4, the conductive member 5, and the like, are
injection molded with a resin 6 shown by a one dotted chain
line and secured to each other so that the body member of

the rotary type actuator is integrally molded.

sur f
t he



arms 2 in the height direction are determ ned by placing concave arc forns
or U shaped forns of the hol der side edge portions of the arns 2 onto the
upper surfaces (surfaces facing upward in the part (c) of FI GbOOT 05t hese
grooves la. In addition, the arns 2 are positioned in the |eading out
direction (lef t and right directions in the part (c) of FIG 2) by ajig
(positioning pin) in the netal nold Lnaghe bel ow described Enbodi nent 2.

At this tine, since the depth (D) of the grooves |a of the holder 1 is f
ormed so as to have s nbegcpibield isbpossi bl prciipt@cnihba HuMbe? bE a
predeterm ned positions in the |eading out direction wth reliability.
Each ar m 2greopleacerha | nwhiphedeives na ngdpp@iidton W egataved aide bRkder 1
in the netal nold. And, injection nolding is carried out within the netal
mol d i ncl udhngkinees s ot IthaiErns @ BRdt Aeprediet éiminéfaieppHi (DN dbarein
the conductive nmenber 5 is connected to the holder I and to each arm 2.
As a resul formechinetbere:ofethelrohffNcleype tREtHEIDErilSihntiegdt yrgecur ed
in a predetermined position wth the resin 6. Accordingly, in the

manuf act ur tppepactesston &f A@bEOdhed t21... BEDditmNipokitfDofkr e§sthe

applied to the arns 2 when the arns 2 are inserted and placed in the
grooves | aapfst Beinhahdehelight adldetitdbn Hmeeald hernandd iy e eebey 5 i n
a band shape is secured to the respective sides of the holder 1 and each
arm 2 by utbnasore arwelfdimg omoUthesad Soapgl b€dthe holder side edge
portions of the arms 2 onto the upper surfaces (surféces
( facing upward in the part (c) of FIG. 2) of these grooves
.la. In addition, the arms 2 are positioned in the leading
out direction (left and right directions in the part (c)
of FIG. 2) by a jig (positioning pin) in the metal mold
in the below described Embodiment 2. At this time, since
the depth (D) of the grooves la of the holder 1 is formed
50 as to have a margin, it is possible to place the arms
2 in apredetermined positions in the leading out direction
with reliability.

Each arm 2 is placed in a predetermined position
relative to the holder 1 in the metal mold. And, injection
molding is carried out within the metal mold including the
coil part 4 with the resin 6 in the condition wherein the
conductive member 5 is connected to the holder 1 and to
each arm 2. As a result, each member of the rotary type
actuator is integrally secured in a predetermined position

with the resin 6.

Accordingly., in the manufacturing 'process in



to any arm2 at the tine when each arm2 is nutually connected. As

descri bed above, since no stress is applied to any arm2 in the
manuf act uri ng process of Enbodinment 1 according to the present QG405 on,
the arms 2 do not beconme deforned and the degree of being nutually
parallel of the arms 2 as well as the dinensional precision of the
attachnment height of the arns 2 are incsgased. In addition, in Enbodi nent
1, deformation of the arns 2 at the time of operation according to a
change oveEmdlodiisetht i I'p whest Peskesddplp 1dient Ad itAie GoawE I3 Rthah the tine
of press fitting can be elimnated. Furthernore, in Enbodinent 1, since

the conduchirwme et fnssrgeldrhshppeceakasn ahelgedoveal 1aLc@meehbon - -

bet ween the holder 1 and the respective arns 2 with reliability, each arm

2 can be phbliderd he. griaurdBdit £oAJi biioitd e <d el @crarmemeniset Ns tHg above
description of Enbodinent 1, the rotary type actuator of Enbodi nment 1

accordi ng A®di® shmeseBtséueati Of thRpPeEspeT Bl Ve s3 dedf olfol igé ke 1hbad
suspensi on el enents 3 having magnetic heads 7, a holder 1 in a cylindrjcal

shape usi ng #sd @ axantaein Dby DA tastd dh LI WAL AAMYENRG1S t Pe SONRIDIPIE a@nber 5
for making a connection 6 OCT 2005 - 23 between each arm 2 and the hol der
1, a coil perdndaaznl2 at tlesitinfe Whehbsa by arm 2dld aatwaldiyngonhe Fdddi ment
1, grooves la with a gap width greater than the thickness of the arns 2
are forned in the epsdwicsibédcaboivd hahntdaiolstndsaneseappdfieach of
to any arm 2 in the manufacturing process of Embodiment
( 1 according to the present invention, the arms 2 do not
become deformed and the degree of being mutually parallel
of the arms 2 as well as the dimensional precision of the
attachment height of thearms 2 are increased. Inaddition,

- in Embodiment 1, deformation of the arms 2 at the time of
operation according to a change over elapsed time due to
residual distortion occu:ring at the time of press fitting
can be eliminated. ?urthermore, in Embodimentr 1, since
the conductive member 5 in a band shape makes ah electrical
connection between the holder 1 and the respective arms
2 with reliability, each arm 2 can be put in the grounded
condition in a stable manner.

As in the above description of Embodiment 1, the
rotary type actuator of Embodimenf 1l according to the
present invention comprises arms 2 for holding head
suspension elements 3 having magnetic heads 7, a holder

linacylindrical shapeusingas acenterof theoscillation

movement, a conductive member 5 for making a connection



the arns 2 is nmounted in one of these grooves |la on one side of the wall
surface so as to be positioned when placed within a netal nold. In
addition, the conductive nenber 5 in a band shape is secured 6&GH005
respective sides of each arm2 and of the holder 1 in the vicinity of the
connection portions between them Wile the above described condition is
mai ntained within the nmetal nold, the ggns 2, the holder | and the coi
part 4 are integrally conbined through injection nolding with a resin. In

Enbodi mentbétweielc @ ddie &rRE22a0dn the easidyr 1nsartedl plax-t he ghaoyes | a
of the holder 1, no stress is applied to the arnms 2. As a result,

def-or mat i onestnt be.formias By SrejddtDohedol@idwyl the degree of being
parallel of the arnms and the precision of the attachnent positions of the

arms can be increasedn IEmtedimear, 10 §heoUBBUMACW £ H0aMghapodidth
Enbodi ment 2 since no stress is applied to the arnms 2, no residual

di storti ongpeates ahdn the etcawKkesse of dieéettdsi N 41¢ deakes Ph PeéNg
parallel of the arnms due to deformation of the arnms 2 can be prevented

during opesgtesnal sritateodsf atrorigdDgetro 1t fag dresHed ashlr b#g ea ¥ To£005 -
24 method for the rotary type actuator of Enbodinent 1, the conductive

nmenber 5 itha hand hape moufeed ath tonéhof taspeCij¥eoseded adford hgnarns 2
of the holder 1 in the vicinity of the connection portion between them

through ul$tdeont cthewsiadi DG wef @8et o bes itrt Ber pbby te@Hd dehddpaghed
‘mection within a metal mold. 1In addition, the cqnductive member
{ 5 in a band shape is secured to the respective sides of
each arm 2 and of the holder 1 in the vicinity of the -
connection portions between them. While the above
described condition is maintained within the metal mold,
the arms 2, the holder 1 and the coil part 4 are integrally
combined through injection molding with a resin.

In Embodiment 1, since the arms 2 can be easily
inserted into the grooves la of the holder 1, ho stress
is applied to the arms 2. As a result, deformation of the.

( arms 2 is eliminated so that the degree of heing parallel
of the arms and the precision of the attachment positions
of the arms can be increased. In addition, in the
manufacturing method in Embodiment 2 since no stress is
applied to the arms 2, no residual distortion occurs and
the occurrence of defects in the degree of being parallel
of the arms due to deformation of the arms 2 can be prevented

during operation.

In addition, according tc the manufacturing



mol ding wth a resin while maintaining the above connection condition.
Ther eby, assenbly can be carried out without applying stress to the arns 2
so that each arm 2 can be connected without dispersion of resifIGHzWSs
values so as to achieve grounding with reliability. As a result, the
rotary type actuator of Enbodinment 1 has a stable performance. (Enbodi nent
2)) A manufacturing nethod for a rotaryzype actuator of Enbodi nent 2
according to the present invention is described in reference to FIGS. 4
and 5. Fl Gnexzhiodl £ ar duse seet aogak ywecwcshoat oig ¢ HeEmbodfingiati pnclogé an
arm posi tioning apparatus in the manufacturing nethod for the rotary type
act uat or ofondmsdti nerhe®bacc & dimgat banlde sragsent s i seenidean. tdhtBear m
positioning apparatus is utilized in the manufacture of the rotary type
act uat or ofesipe cthiowe sdeiscs bifieth €stxos Prerft thé hdbeecdnihgih@tiieimity he
rotary type actuator nmanufactured in the manufacturing nmethod of
Enbodi nent o2 the ¢hmenears cas pioatiof Héewabovehsiesichi+badhEabediawstiid. 6
OCT 2005 - 25 Therefore, these explanations are omtted. As described in
t he above ®aiiddinmeisio &8s tposetinheggadfly qumbriaéedyti{tbned i jlete present
enbodi nent) of arnms 2 in the axis directions (from up-and-down directions
in FIG 4)mpdlddng/eitd a reshiol d¢brile madoryaistiotg whehaboaxrenebaherdibn !l n t he
manuf act uri ng

condition. Thereby, assembly can be carried out without

applying stress to the arms 2 so that each arm 2 can be
£ connected without dispersion of resistance values so as

to achieve grounding with reliability. As a result, the

rotary type actuator of Embodiment 1 has a stable

performance.

{Embodiment 2)

Amanufacturingmethod forarotary type actuator
of Embodiment 2 according to the present invention is
described in reference to FIGS. 4 and 5.

FIG. 4 is a cross sectional view showing the
configuration of an arm positioning apparatus in the
manufacturing method for the rotary type actuator of
Embodiment 2 according to the present invention. This arm
positioning apparatus is utilized in the manufacture of
the rotary type actuator of the above-described Embodiment
1. The configuration of the rotary type actuator
manufactured in the manufacturing method of Embodiment 2

is the same as that of the above-described Embodiment 1.



met hod for the rotary type actuator of Enbodinent 2, positioning of the
arns 2 relative to the holder in the |eading our directions (left and
right directions in FIG 4) is carried out. As shown in FIG 4OGrI 2005
positioning pin 21 that can nove upward and downward inside of a netal
nold 20 is inserted into suspension elenent attachnent holes 2a that are
formed in the vicinity of the | eading-opg edge portions of the respective
arnms 2 and, thereby, positioning of the arnms 2 is carried out. Though the
~case wher éfmerkéogear etheéhpeexplmnt isndesard benli t heBrbodi nent 2, the arm
posi tioning apparatus of Enbodinment 2 can be used in the case of one arm
~I'n the-case that a phsgraasgribedr im ZharabbageBabad imeadetter m ned
i nterval s, the suspension elenent attachnment holes 2a of the respective
arns 2 carpobsitiaomdrgedof naapdamd i tyainérdsy imhethenppessdnoni ng
apparatus of Enbodi nent 2. The axis of the positioning pin 21 in.the arm
- posi ti oni nrembpdamanis) i ef phaned 4 nipathkl alxitso direakisnsof( fd@ahol der
which is fixed in a metal nold and is also 6 OCT 2005 - 26 installed so as
to nmuint aiwp aapdedetvwer Ml iedctdosiaantn dKI antke myvbytiremtivhe haxihe lafet he
hol der. At this tinme, sone clearance (approximately 0. 05 nm is provided
bet ween tie powpiliedradigvpthidla amtd hemodtlal @ol dh2) . masushewndimd| G 4,
the positioning pin 21 is held by a pin holder 22 which is placed in a pin
cont ai nnemeethod for the rotary type actuator of Embodiment 2,
positioning of the arms 2 relative to the holder in the
( leading our directions (left and right directions in FIG.
4) is carried out.
As shown in FIG. 4, a positioning pin 21 that
can move upward and downward inside of a metal mold 20 is
inserted into suspensicn element attachment holes 2a that
are formed in the vicinity of the leading out edge portions
of the respective arms 2 and, thereby, positioning of the
arms 2 is carried ocut. Though the case wherein fhere are
three arms 2 is described in Embodiment 2, the arm
{ positioning apparatus of Embodiment 2 can be used in the
case of one arm. In the case that a plurality of arms 2
are layered at predetermined intervals, the suspension
element attachment holes 2a of the respective arms 2 can
be arranged in a coaxial manner by the arm positioning
apparatus of Embodiment 2.
The axis of the positioning pin 21 in .the arm
positioning apparatus is placed in parallel to the axis

of the holder which is fixed in a metal mold and is also



chanmber 31 formed inside of the netal nold 20 so as to be novable in the
upward and downward directions. The positioning pin 21 has a small dianmeter
portion 2la that can be engaged into the suspension el enent abtMCh2E05t
holes 2a of the arnms 2, a cone portion 21c that is forned beneath this
smal | diameter portion 2la and that engages with the inclined surface

w thin the pin holder 22 and a |large _djgneter portion 21b that is fornmed
beneath this cone portion 21c. A flange portion 21d that protrudes in the
radi al dirensitadliesl fos ned ito nlwidoaen engreaddi@rmohetiheod s¥gRtdi anet er
portion 21b. In Enbodinent 2 coatings such as DLC (dianond-I|ike carbon),

CrN, or theibthaceawapdiean tive dkessef feice wb1ake .poditt itdAING iM&, 21
that contacts the arns 2 so as to forma uniformpin diameter in order to

prevent sisbdme.cléerpneebgeroddimst859aDd 8y ilshprbivigle dbbdefeer3, the
second hol der 24 and the third hol der 25 which are sequentially placed

al ong the ekxéspdisiacioming(peneinal ded thef aigedl tihoaa gp-.and- down :
directions) of the positioning 6 OCT 2005 .. 27 pin 21. The first hol der

23 contains the posi Risomhwgepi in PIGW tdi ntife cpokaitimiin§opinor 1238s havi ng
a small dianeter and a containnment portion 23b having a | arge di aneter.
The cont ahatdry Eoptinono 2darhaviwiyichel s paldceld aneepinfcéheaifhineatt hol der
23 contains the small dianeter portion 2la of the positioning pin 21 with
sone cl earemamber 31 formed inside of the metal mold 20 so as to be
movable in the upward and downward directions. The
3 positioning pin 21 has a small diameter portion 2la that
can be engaged into the suspension element attachment holes
2a of the arms 2, a cone portion 21c¢ that is formed beneath
this small diameter portion 2la and that engages witﬁ the
iﬁclined surface within the pin holder 22 and a large
diameter portion 21b that is formed beneath this cone
portion 21c. A flange portion 214 that protrudes in the
radial direction is formed in the lower end portion of the
large diameter portion 21b.
In Embodiment 2 coatings such as DLC
{diamond-1like carbon), CrN, or the like, are applied to
the surface of the positipning pin 21 that contacts the
arms 2 so as to form a uniform pin diameter in order to
prevent sinter.
The pin holder 22 is assembled by the £first holder
23, the second holder 24 and the third holder 25 which are

sequentiallyplaced along the axis directions (hereinafter

referred to as up-and-down directions) of the positioning



(approximately 0.05 mm in the dianeter direction so as to guide the
novenment (entering and exiting) in the up-and-down directions and is
formed to be shorter than the small dianeter portion 2la. The6iQ{FE200S
surface of the containnent portion 23b having the | arge dianeter of the
first holder 23 conprises a inclined surface 23c with which the cone
portion 21c of the positioning pin 21.nakes contact, a flat surface 23d
opposite to the flange portion 21d in the dianmeter directions, and an arc
surface 23pinn2vhi chhet e rkltahga dquar ti Prectith €as shiedposTha cades nad.n
surface of the first holder 23 is forned so as to slide on the inner

-wal {s- of the withind eomtinméatiesr8ionAS3altawiihg 4 Bmaall ataek tdew of
FIG 4, a conpression spring 29, which surrounds the |arge dianeter

portion 2lanafa theteasiné 00ig@r Pion2d3bitapinyidled rrt peane tidie. f ITie
surface 23d of the containnment portion 23b of a I|arge dianeter of the
first hol desnRdianckithedtranga por hevidddkloé $melpodibmetidyy gf td. The
positioning pin 21 is conpressed in a dowward direction by this
conpr essi ofiirspr hed dx 11 addittbiions theospatdsiddanptengpddrivm cdi1d OCT
2005 - 28 surrounds the contai nment portion 23a of the small dianeter, is
provi ded befwehe tphesipbeniagr fpdae ZBuwi ahe sfons Ngledpamce) of the |
cont ai nment portion 23b of the large dianmeter of the first hol der 23 and
the surfaceapprolxameiéelng0oDs hine) pim tivat di amertte chdibect3bn Bre 44 r st
hol der 23 is conpressed in the dowward direction by this conpression

to guide the movement (entering and exiting) in the
{ up-and-down direétions and is formed to be shorter than

the small diameter portion 2la. The inner surface of the

containment portion 23b having the‘large diameter of the

first holder 23 comprises a inclined surface 23c with which

the coneportion2icof thepositioningpin2l makescontact,

a flat surface 23d opposite to the flange portion 21d in

the diameter directions, and an arc surface 23e on which

the flange portion 214 can slide. The external surface

of the first holder 23 is formed so as to slide on the inner

walls of the pin containment chamber 31.

As shown in the enlarged view of FIG. 4, a
compression spring 29, which surrounds the large diameter
portion 21b of the positioning pin 21, is provided between
the flat surface 23d of the containment portion 23b of a
large diameter of the £first holder 23 and the flange portion
214 of the positioning pin 21. The positioning pin 21 is

compressed in a downward direction by this compression

spring 29. In addition, a compression spring 28, which



spring 28. As aresult, the entirety of the pin holder 22 is conpressed in
the downward direction. The second hol der 24, placed beneath the first

hol der 23, is placed so as to close the lower end portion of 6KCT 2005t

hol der 23 having a space 32 between the second holder 24 and the
positioning pin 21. In addition, the second holder 24 contains a first
pressing pin 34 for depressing the posjdioning pin 21 from beneath. This
second hol der 24 contacts the inner wall surface of the pin containnment

chanmber 3lsaprbledxtRensdnsdihacs t beredfon 23H6f SeoRhaNIA deamed #0Nt ai ns
a small dianeter portion 34a of the first pressing pin 34 so that the

first presssngropiided v@vebea ithd hepporasardade d{ saefiaers f¥chayi ng sone
clearance in the dianeter direction. The second holder 24 has. a

cont ai nmenapwardiost 24% obnitlad e t pdirtid 2 I 6F tHwildesyd Aeameddr
di ameter portion 34a of the first pressing pin 34 in a novable manner and

a contai nnefttherfies t24p lddrthe hagoendi smiicé hat bREdsethadqree
dianeter portion 34b of the first pressing pin 34 in a slidable nmanner.
Fur t her nor ehet pént kiontk iohdent2Thadbeh 35.6 ORE 2005t RO1dplaeer beneath
t he second holder 24, is placed so as to close the |ower end portion of

the secondchmpttess2M havitdg dowpased3dibecwsisn the i & dkdapdessiomnd t he
first pressing pin 34. The external surface of the third hol der 25

contacts tépringerawal Assw fresudt .t ithepien copeayNEENtthe hphehodlde A
t hrough-hole 25a is fornmed in the third
22 is compressed in the downward direction.

{ The second holder 24, placed beneath the first
holder 23, is placed so as to close the lower end portion
of the first holder 23 having a space 32 between the second
holder 24 and the positioning pin 21. 1In addition,.the
second holder 24 contains a first pressing pin 34 for
depressing the positioning pin 21 from beneath. This
second holder 24 contacts the inner wall surface of the
pincontainmentchamber3lontheexternalsurfacéthereof.
The second holder 24 contains a small diameter portion 34a

{ of the first pressing pin 34 so that the first pressing
pin is movable in the up-~and-down directions by having some
clearance in the diameter direction. The second holder
24 has a containment portion 24a of the small diameter that
guidesthesmalldiameterportion34a<ﬁfthefirstpressing
pin 34 in a movable manner and a containment portion 24b
of the large diameter that holds the large diameter portion

34b of the first pressing pin 34 in a slidable manner.

Furthermore, the third holder 25, which is



hol der 25. The through-hole 25a is connected by a tube 27 so as to |ink
the space 33 inside of the second holder 24 to a pressure adjustnent
apparatus. In addition, the .end portion of the second pressing QCh2@®5 t hat
noves in the up-and-down directions by nmeans of a driving neans such as a
cylinder actuator or a notor 30 contacts the lower end of the third hol der
25. The operation of the arm positionLnggapparatus in the manufacturing
met hod for the rotary type actuator of Enbodinent 2 which is fornmed as in
t he above piadesciidresathnthef erenisedt RoEd@r 24 Fl{s plhsed EEeVas Ofo
describing the operation of the arm positioning apparatus in the

- manuf act urchgsenehhollover theé potraripr Wie tael saicendhdArhodioemnavingi r st,
in the manufacturing process for the rotary type actuator, as shown in

parts (a) amspady 36ibétEeensthbitist rdithel Posizs andnthifi sl phalsd n
contained inside of the netal nold 20 is raised. At this tine, as shown
in the parpifibp4af Ph@ dxtébhrapi sumddies 32 itheplrackedi Roldka upper nost
position by neans of the second pressing pin 6 OCT 2005 - 30 26. At this
‘time, air sbhhathes plessinaeg wal bystb€acer esfSutlee aginsio®ita bppanat us i s
led to a | ower side space 33a that is beneath the first pressing pin 34
via the tubkamBeérsa@l hata ttierpunghsticelen 2 hanikhifodme®risi daespacerd3a i s
i ncreased. Thereby, the f irst pressing pin 34 is raised. The positioning
pin 21 is halded @&i. | e cthneugtrtHele 25a is connected by a tube
27 s0 as to link the space 33 inside of the second holder
{ 24 to a pressure adjustment apparatus. In addition, the
-end portion of the second pressing pin 26 that moves in
the up-and-down directions by means of a driving means such
as a cylinder actuator or a motor 30 contacts the lower
end of the third holder 25.
The operation of the arm positioning apparatus
in the manufacturing method for the rotary type actuator
of Embodiment 2 which is formed as in the above is described
in reference to FIG. 5.
FIG. 5 is a view for describing the operation
of the arm positioning apparatus in the manufacturing
method for the rotary type actuator of Embodiment 2.
First, in the manufacturing process for the
rotary type actuator, as shown in parts {a) and (b) of FIG.
5, first, the positioning pin 21 that is contained inside
of the metal mold 20 is raised. At this time, as shown

in the part (b) of FIG. 5, the pin holder 22 is placed in

the uppermost position by means of the second pressing pin



21c thereof contacts the inclined surface 23c of the first holder 23 in
accordance with the raising of this first press:Lngpin34. The positioning
pin 21 stops by contact J-ng the inclined surface 23c in.such6®DCHRR008r .
And, the small dianeter portion 21la which is led out in the upward
direction fromthe nmetal nold 20 is secured in a constant position
relative to the netal nold 20 in the ups@nd-down directions and in the
dianeter directions (left and right directions in FIG 5). The cone
portion 2126 condtcthitsherime) i add wiltr aclee 2p3e ssurseichigemmmierthénd, the
center of the small dianeter portion 2la of the positioning pin 21 which
is |ed owrésemrtehadietstimemnt caPati-a tplsatedledt fiorellicakitiside igpace
predeterm ned position relative to the metal nold 20. Next, as shown in a
part (c) o33&lthab, isHeeseakh tHeafiiren pafdsningipif34 heipasiéitmbag pin
21 which is led out in a predetermned position is inserted into the
suspensi on2 2l soebhaat taechmpenis hote Ratafineatii rlowerAsidehispddareszgach
arm2 is placed so as to have predeternm ned positional relationships
relative tbstihededsed.l Theckby stheifi s bedé$s anpreedeBaris rad $o08i ti on
in the netal nold 6 OCT 2005 - 31 20. At this tinme, by engaging the
suspensi orTieé epeetl t it achnphh Bal d2aafsedchnarim X ve tdohbeporiion -

di aneter portion 2la of the positioning pin 21, the positioning of each
arm 2 rel a2loaharebé tohtectk the bacddmeddutavet3creef itals I5izysand t he
degree of being coaxial of each suspension el enent attachnment hole 2a can
be securedholder 23 in accordance with the raising of this first

{ pressingpin34. Thepositioningpin2lstopsbycontacting
the inclined surface 23c in such a nianner. And, the small
diameter portion2lawhichis ledout in the upwarddirection
from the metal mold 20 is secured in a constant position
relative to the metal mold 20 in the up-and-down directions
and in the diameter direct_ions (left and right directions
in FIG. 5). The cone portion 21c contacts the inclined
surface 23c in such a manner. And, the center of the small
diameter portion 2la of the positioning pin 21 which is
led out from the metal mold 20 is placed with reliability
in a predetermined position relative to the metal mold 20.

Next, as shown in a part {(c) of FIG. 5, the small
diameter portion 2la of the positioning pin 21 which is
led out in a predetermined position is inserted into the
suspension element attachment hole 2a of each arm 2. At
this time, each arm 2 is placed so as to have predetermined
positional relationships relative to the holder 1 which

ismaintained in a predetermined position in the metal mold



When the positioning of each arm2 is conpleted as shown in the part (c)
of FIG 5, the pressure in the |ower side space 33a which is beneath the
first pressing pin 34 is reduced by the pressure adjustnent apgeB2N0S SO
that the first pressing pin 34 is lowered as shown in a part (d) of FIG
5. The positioning pin 21 is |lowered by the conpressive force of the
conpression spring 29 in accordance wi4f the lowering of this
first-pressing pin 34 so that the cone portion 21c of the positioning pin

21 separates fxonmthie ithiohe nedysenfgnri?@ctak siesddisiohokdeme?B. At
this time, the small dianeter portion 2l1a, the nmetal nold 20 and the

cont ai nmendt pachmdirt ¢foBespal bfdeapht rm Pawe tth Ctié adma pIvdAbmter
clearance (approximately 0. 05 mm . As a result, the small dianeter
portion 2lpootibhe21positt kbR pespiticklihg pOnazconeghéi posildonsngldghtly
novable in the dianeter direction while nmaintaining each arm2 in a

coaxi al nmedAeh.ati 1 e Condiki 08 thenri Naéhel Y Ibe daditaled ot Wiith 21a of
the positioning pin 21 holds each arm2 in such a manner, each conponent

of the rotréyibppaiActamiotheudefsed hechokderg lcogrthlapmh 24K the coil
part 6 OCT 2005 - 32 is placed in a predeterm ned position relative to the

netal ..-swsder@iaind ¢ SeMBhded tWddhmiestnhoAfd exa coapl bei B@duxedesi n

nolding in the condition shown in the part (d) of FIG- 5, the second

pressing pin 26 is Wawer ehdpodritvisgihheo€ybapticarackuasotompledeod 30

as shown in a part (e) of FIG 5. Thereby, the pin hol der
as shown in the part (c) of FIG. 5, the pressure in the

( lower side space 33a which is beneath the first pressing
pin 34 is reduced by the pressure adjustment apparatus so
that the first pressing pin 34 is lowered as shown in a
part (d) of FIG. 5. The positioning pin 21 is lowered by
the compressive force of the compression spring 29 in
acéordance with the lowering of this first pressing pin
34 so that the cone portion 21c of the positioning pin 21
separates from the inclined surface 23c of the £first holder
23. At this time, the small diameter portion 2la, themetal
! mold 20 and the containment part 23a of a small diameter

have acertain amount of clearance (approximately 0.05mm) .
As a result, the small diameter porticn 2la of the
positioningpin2lisinaconditionthatisslightlymovable
in the diameter direction while maintaining each arm 2 in
a coaxial manner. In the condition wherein the small
diameter portion 21a of the positioning pin 21 holds each

arm 2 in such a manner, each component of the rotary type

actuator such as the holder 1, each arm 2 and the coil part



22 is lowered by the conpressive force of the conpressing spring 28 so
that the small dianmeter portion 2la of the positioning pin 21 is pulled
out fromthe suspension elenent attachnent hole 2a of each ar MGCT 2605er
the conpletion of the pulling out operation in such a manner, the
conpleted rotary type actuator is taken out fromthe netal nold 20. As
descri bed above, according to the manufagturing nethod for the rotary type
actuator of Enbodinent 2, the systemis formed such that each arm2 is

hel d i n t hes gt ¢ dam whpraide tidien POsSd tg ©9i 88opl Fe2itive thachy mewabl e
within a slight range after the positioning of the arm2 relative to the

hol der 1 whdhanzot kndrei &l monlad 2G6vi shcaekiied out by the positioning pin
21. In Enbodinment 2 the systemis forned such that each arm2 is held by

the positioning pin 3%tdt chomplietiad rees yre@vael €ongi Lhontaef ore
being f ixed-in a resin in the above manner. After that, the positioning

pin 21 is @ohiedio shbwem & hdeSpispens pored euent, ahé ackysid phelsss £8gof
each arm 2. Therefore, in the manufacturing nethod for the rotary type

actuat or opifkrd®disTRbweke@aghdaifihg ThROEYIAIde £lark Ga £6F 2OabtoB3 by
the positioning pin 21 even at the tine of thermal expansion of the arnms 2

or at the 30 showaSin £ PHIACK )OBE FIGT L. I edréBygCthepIMhd NTer

process. As a result, the problemof deformation or sinter in the

suspensi on2 2l sreibwe abtdabrent bohesedmsivesbbred of EHBodbMPResEidd

addition, in the manufacturing nethod for the
spring 28 so that the small diameter portion 2la of the

{ positioningpin 21 ispulledout from the suspension element
attachment heole 2a of each arm 2. After the completiou
of the pulling out operation in such a manner, the completed
rotary type actuator is taken out from the metal mold 20.
As described above, according to the
manufacturing method for the rotary type actuator of
Embodiment 2, the system is formed such that each arm 2
is held in the'condition wherein the positioning pin 21
is freely movable within a slight range after the
{ positioning of the arm 2 relative to the holder 1 within

the metal mold 20 is carried out by the positioning pin
21. In Embodiment 2 the system is .formed such that each
arm 2 is held by the positioning pin 21 which is in a freely
movable condition before being fixed in aresin in the above
manner. After that, the positioning pin 21 is pulled out
from the suspension element attachment hole 2a of each arm

2. Therefore, in the manufacturing method for the rotary

typre actuator of Embodiment 2, each arm 2 is not restricted



rotary type actuator of Enbodinment 2, there is not a process of forcefully
pulling out the sleeve pin fromthe arns after resin nolding or of
directly lifting up the manufactured rotary type actuator as d&¥CFRM08d in
t he above section of the prior art. Therefore, according to the

manuf acturing nethod for the rotary type actuator of Enbodi nent 2, warp
and distortion of the arms can be elimpggted. Thereby, the optinal
positions and fornms of the arns are maintained in Enbodinent 2 so that the

degree of Bei R qexsatiehiRe pSHSPENSveM &l€NeRt atacyenindehgg can be
secured. Furthernore, coating is applied to the positioning pin 21 so as

to reduce bRpand téh YRkHLErHANCEr 4 HHE tTMU baCEEEIRIcBRERQEL{ Pont he
rotary type actuator of Enbodinent 2. As a result, when the arns 2 are

pul led ouinothkhpeRd% ihGRIAEL PhMmdldihkepaode o CAMIRY @ aHWPPE N he Warp
and distortion of the arns 2 can be elimnated and the coaxial condition

of the suspeB® 1 elfcdBRL rafd ECdRIY s i &6 128t 6aNs B8 peAGU AT eWinlén ¢
mai ntai ning the optimal positions and forns of the arns 2. As descri bed

above, itabecQMifeBSNolesaie idesdiFRasiiaNEmbodineaduct. of the 6 OCT
2005 - 34 manufactured rotary type actuator to fall within the standard

accordi ng to the manufmaldritit MEtiOE Hedhahlh® ad ©§ AL N gliPenaat £8+ oFhOf
Enbodi ment 2. According to the arm positioning apparatus for manufacturing

the rotaryrbypeyatiypat &t hatoredirmpbéd2mentthe, aHErArd hek Lpedded be

positioning pin 21 contacts
of forcefully pulling out the sleeve pin from the arms after

( resin molding or of directly lifting up the manufactured

" rotary type actuator as described in the above section of
the prior art. Therefore, according to the manufacturing
method for the rotary type actuator of Embodiment 2, warp
and distortion of the arms can be eliminated. Thereby,
the optimal positions and forms' of the arms are maintained
in Embodiment 2 s0 that the degree of being coaxial of the
suspension element attachment holes can be secured.

Furthermore, coatihg is applied to the

positioningpin2l soas toreduce the frictionalresistance
in the manufacturing method for the rotary type actuator
.of Embodiment 2. As a result, when the arms 2 are pulled
out of the positioning pin 21, the arms 2 can move smoothly,
warp and distortion of the arms 2 can be eliminated and
the coaxial condition of the suspension elemeﬁt attachment
holes 2a can be secured while maintaining the optimal

positions and forms of the arms 2. As described above,

it becomes easy to make the dimensions of a product of the



the inclined surface 23c of the pin holder 22. And, the positioning of the
positioning pin 21 in the axis direction and in the dianmeter direction can
be carried out easily and with reliability. According to the &OQCT 2005
posi ti oni ng apparatus of Enbodinent 2, the rotary type actuator with a

hi gh precision can be easily manufactured by placing the positioning pin
21 in the arm positioning position, in e _armholding position and in the
stand-by position easily and with reliability. According to the arm

posi ti oni nyaamfarat wse af rofreigi vgpe ActlwrPOStbi €AIINg with2d ¢de be
automatically placed in the armholding position at the tinme of nolding

--by- rel easi aaniiamt essaoedfimeym tdet hier slari£66t 891 Righ Mk h @ de oieh tagdi tion,
the positioning pin 21 can be automatically placed in the stand-by position

by rel easi ngtalrye tpypssaceulatonr td€ seboWigdessing pin 26. In the arm
positioni ng apparatus of Enbodinent 2, the surface of the positioning pin

21 is coated so as troeddtagt he thietHrondod £6ishange appfaeefulheoar s 2
and 6 OCT 2005 - 35 the positioning pin 21. And, according to the arm

posi ti oni ngaapfacitwsing Etfeodioeaty 2t ypientaeitisft o pr eNennedd Mhd it 2,
reliability and warp and distortion of the arns are elimnated. As
descri bed thevepneheartipasi2licon Mgthappasattisord ind heifanuf adnkdsgsnet hod
for the rotary type
the inclined surface 23¢ of the pin holder 22. And, the
positioning of the positioning pin 21 in the axis direction
{ and in the diameter direction can be carried out easily
and with reliability.
According to the arm positioning apparatus of
EmbodimentAZ . therotary type' actuatorwithahighprecision
can be easily manufactured by placing the positioning pin
21 in the arm positioning position, in the arm holding
position and in the stand-by position easily and with
reliabilitf.
According to the arm positioning apparatus of
Embrodiment 2, the positioning pin 21 can be automatically
placed in the arm holding position at the time of molding
by releasing the pressure from the first pressing pin 34
and, in addition, the positioning pin 21 can be
automatically placed in the stand-by position by releasing
the pressure from the second pressing pin 26.
In the arm positioning apparatus of Embodiment

2, the surface of the positioning pin 21 is coated so as

to reduce the frictional resistance between the arms 2 and



actuat or of Enbodi ment -2 according to the present invention is forned
such that the positioning pin 21 is fornmed so as to be noveabl e and such
that a restricted condition or freely novable condition (rel e&x®dr 2005
condition) is selectable in a predeterm ned position. Therefore, the arns
2 are positioned in the condition wherein the positioning pin 21 is
restricted by using the arm positioninggapparatus of Enmbodiment 2. After
that, the arns 2 are held by the positioning pin 21 in the rel eased
condi ti on befkorpesEsiondnigdipih i 31carkhad euiccxrdhinghed, tHd degones
possible to easily pull out the positioning pin 21 fromthe arns 2 af ter

the arns 2pamsd tseenfnrgd dppabatuestB.EMS6aLiiend 20 dier 8RN peldird e gL hod
for the rotary type actuator of Enbodinent 2, the arns 2 are not

regul at ed Wy tihhe dasabidnitygapid wakrptaddedisoBrefi o #he QERESAPR Of
the arns 2 or at the time of resin contraction so that there is no process
of directl glhimfitnawedp the arnms as in the prior art. Theref ore, the

probl em of deformation or sinter of the arnms 2 taking place in the

suspensi on el enent @4 abdgentibed esoewd, beheolatad.pd$i addntiing, according
6 OCT 2005 - 36 to the manufacturing nethod for the rotary type actuator

of Enmbodi nappakatwes pi rarth elineiroif & 08 uefi ndimetHd Zdan e rld Fynegpd and
an excellent rotary type actuator that nmeets the product dinension
standard casotina tgar pEdEmAbihameght hecpo edanty toverd bee skas: hasenessr i bed
in terms of the presently preferred enbodi nents,
is formed such that the positioning pin 21 is formed so
( | as to be moveable and such that a restricted condition or
freely movable condition (released condition) is
selectable in a predetermined position. Therefore, the
arms 2 are positioned in the condition wherein the
positioning pin 21 is restricted by using the arm
positioning apparatus of Embodiment 2. After that, the
arms 2 are held by the positioning pin 21 in the released
conditiqn before resin molding is carried out and, then,
it becomes possible to easily pull out the positioning pin
v 21 from the arms 2 after the arms 2 are secured in the resin.
According to the manufacturing method for the
rotary type actuator of Embodiment 2, the arms 2 are not
regulated by the positioning pin 21 at the time of thermal
-expansion of the arms 2 or at the time of resin contraction
so that there is no process of directly lifting up the arms
as in the prior art_. Therefore, the problem of deformation

orsinterof thearms 2 takingplaceinthe suspensionelement

attachment holes can be solved. In addition, according



it is to be understood that such disclosure is not to be interpreted as
limting. Var-ious alterations and nodifications will no doubt becone
apparent to those skilled in the art to which the present invemQd@DRo0s
pertains, af ter having read the above disclosure. Accordingly, it 1is

I ntended that the appended clains be interpreted as covering al
alterations and nodifications as fall _wgghin the true spirit and scope of
the invention. | NDUSTRI AL APPLI CABILITY The pre sent invention provides a
rotary typeo aheumamufdeteringagRaiied st & er Pt 8elys ehpedlarosa t Hr
predeterm ned positions relative to the osc:LIlat ion center of the

~-.hol der thatfi Embbéinodmat y2 | perpcatat Qi swhirdi ¢ oSk | Ar@s’ 2coaHi B8 and

reproducti on apparatus such as. a nagnetic disk apparatus for carrying out

recor di ng ebdmimeredacid an,excdaldnd 8k tdiiyeyperadfgakbkern §t@de 2805 -
37 CLAIM5S 1. Arotary type actuator conprising: arnms in a plate shape for

hol di ng hetile s pepenst ONdiskaEEYE ataffareNGam Hel gafinign a cylindrical
shape for holding said arms which are oscillated, wherein grooves having a

gap width greater thartis@ighpkake gid&nessnelendtich K88 deen formed in
the external surface of said holder and the other end of each of said arns

is i gsertediei;arsaiezﬂ dmobEems Gf YHWpEeih t DRIPr&f OvRdAOmBbaa mdd€s | S
voun it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and-

{ modifications will no doubf become apparent to those
skilled in the art to which the present invention pertains,
after having read the above disclosure. Accordingly, it
is intended that the appended claims be interpreted as

covering all alterations and modifications as fall within

the true spirit and scope of the invention.

INDUSTRIAL APPLICABILITY

The present invention provides a rotary type
actuator wherein magnetic heads are precisely placed in
predeterminedpositionsrelativetotheoscillationcenter
of the holder that is the rotary type actuator which is
used in a recording and reproduction apparatus such as a
magnetic disk apparatus for carrying out recording and

reproduction, a hard disk drive, or the like.




R e————————
in an aligned manner; a conductive nenber in a band shape for maintaining
said plurality of arns at the sane potential through grounding; and a
resin part for integrally conbining said arnms, said holder ang gerdogoi !
part at a predetermined position. 2. Arotary type actuator according to
claim.1l, wherein the plurality of arnms is provided, said grooves of said
hol der are fornmed in the sane nunber of,said arns, and said plurality of
arns are |led out substantially in parallel at predeterm ned intervals. 3.
A manuf act gr.aaggret hod for a rotary type, actuator which conprises arns in
a plate shape for holding head suspension elenents at one end; a holder in

a cylindrical -shape fior hol#h@réaiepd it €5radmp3siciihgt ed by
supporting the other end of each of said arns; 6. OCT 2005 -"38 and a

single coil part arowiges\iinCA pAl a4 & &Hapd@WIdhbn dhg akladsd s on
wherein the manufacturing nethod for the rotary type actuator has: a step

of form ngegeaeass havi ogcae@@> W dth greater than the plate thickness of
said arnms in the external surface of said holder; a positioning step of

positioning in the upwabddeandndgvewai fdagHilRel isHip &Y JPWHIdWh & e 04 her
end of each of said arns onto each of the upward facing surfaces of
arms which are oscillated, wherein grooves having a gap -
width greater than said plate thickness of said arms are
formed in the external surface of said holder and the other
t end of each of said arms is inserted in said grooﬁes:

a single coil part around which a wire is wound i
in an aligned manner;

a conductive member in a band shape for
maintaining said plu;ality of arms at the same potential
through grounding; and

a resin part for integrally combining said arms,
said holder and said coil part at a predetermined position.

2. A rotary type actuator according to claim
1, wherein the plurality of arms is provided, said grooves
of said holder are formed in the same number of said arms,
and said plurality of arms are led out substantially in
parallel at predetermined intervals.

3. A manufacturing method for a rotary type
actuator which comprises arms in a plate shape for holding
head sﬁspension elements at one end; a holder in a

c¢ylindrical shape for holding said arms which are

oscillated by supporting the other end of sach of said arms:




said grooves fornmed on the side of said holder; a step of connecting a
conductive nenber in a band shape to the respective sides of said arns
which are inserted. into said grooves of said holder and of s&GChodé$er;
and a step of holding said arnms, said holder and said coil part at a
predeterm ned position while integrally conbining said arns, said hol der
and said coil part by formng a resip part through injection nolding. 4. A
manuf acturing method for a rotary type actuator according to claim 3,

wher ei n saaddcangifigilée comEITheirt Sa£6GRACHEd dI0 4 ha & des wfusdl fnagAs
through wultrasonic welding. 5. A manufacturing nethod for a rotary type

actuat or astogflied) nigngéai, m 3, wherein the plurality of arms is provided,
said grooves of said holder are formed 6 OCT 2005 - 39 in the sane nunber

of the arms, and sai ehery o ithe ofamifictard dPhettiod st AHd Fdvatp
parall el at predetermned intervals. 6. An arm positioning apparatus for

manuf act urtypeaactifd ot YR&sact uat or which conprises arms in a plate shape
for hol di ng head suspension elenents at one end, a holder in a cylindrical

shape for hol ding Sahdsﬁﬁﬁmoﬂhf6&Mﬂﬁg(g@bbbabe%éﬁﬁﬁgpaaﬁhbn@ﬂdﬁhOther

end of each of said arns, and a single coil part around icha wreis

wound i n agrahitgreth 8AMWIEs platt SRGEWKES: SHbd S48 arms in the external
surface of said holder;

a positioﬁing step of positioning in the upward

{ and downward directions by mounting the other end of each
of said arms onto each of the upward facing surfaces of
said grooves formed on the side of said holder;

a step of connecting a conductive member in a
band shape to the respective sides of said arms which are
inserted intosaidgrooves of said holderandof saidholder;
and

a step of holding said arms, said holder and said
coil part at a predetermined position while integrally
combining said arms, said holder and said coil part by
forming é resin part through injection molding.

4. A manufacturiné method for a rotary type
actuator éccording to claim 3, wherein said conductive
member is connected to the sides of said Arms thrbugh
ultrasonic welding.

5. A manufacturing method for a rotary type

actuator according to claim 3., wherein the plurality of

arms is provided, said grooves of said holder are formed



e

said holder and said coil part at a predeterm ned position by resin
nol di ng, and said arm positioning apparatus conprises:. a positioning pin
for positioning said arns by insertion into suspension el enenig @tTagisrent”
hol es of said armnms which are placed at predeterm ned positions in said

hol der; and a pin positioning neans having a pin holder for holding said
positioning pin which is novable in thezgrm positioning direction for
positioning said arnms at predeterm ned positions by restricting the

noverment ofinsahé spmei humbieigof Rhal aihe: ! M@ ek i@ ?ﬂ%ii@?i 88 &pglsf or
rel easing the restriction to said positioning pin after the conpletion of
arm posi ti ameng.ed’ .o 8GBSRGII i HDL R iAPRA R UPe BCAS! Yrhid Pe Fhdn@H: 6
OCT 2005 - 40 wherein said positioning pin has a snall dianmeter portion
that is engagedvalsd he suspension el enent attachnent holes and a cone
portion which has a dianeter that gradually spreads outward from said

smal | dianmeter portisan, aandsmi fopift ikGldes ppaziaddd Neppesi tioni ng neans
has a cylindrical surface with a small dianeter that guides the novenent

of the snanbndifereteripgrd ixt of ySeypenst theBiNghBich Bt 486! 4766
surface that nmakes contact wth and is positioned by the cone portion of
sai d in a plate shape for holding head suspension elements at
one end, a holder in a cylindrical shape for holding said
arms which are oscillated by supporting the other end of
( each of said arms, and a single coil part around which a
wire is wound in an aligned manner, and secures said arms,
said holder and said ¢oil part at a predetermined position
by resin molding, and

said arm positioning apparatus comprises:

a positioning pin for positioning said arms by
insertion into suspension element attachment holes of said
arms which are placed at pfedetermined positions in said
holder; and

i a pin positioning means having a pin holder for
holding said positioning pin which is movable in the arm
positioning direction for positioning said arms at
predeterminedpositionsbyrestricting themovement of said
posit;oning pin at the time of arm positioning and for
releasing the restriction to said positioning pin after
the completion of arm positioning.

7. An arm positioning apparatus according to

claim 6,




positioning pin. 8 An arm positioning apparatus according to claim®6 or

7, further conprising: a first pressing neans that can depress said
positioning pin in said armpositioning direction and a second (GCEZSING
means that can depress said pin holder in said armpositioning direction
of said positioning pin are provided inside of a containnent chamnber
containing said pin positioning means whi ch can slide freely; said pin

hol der is placed in a predeterm ned upper position by said second pressing

neans and said positivaidginfdid pdd PELEnERGIHEn WM Bl AELE1 i Sn@E R
positioning position and an arm hol ding position by said first pressing

means; andpeaitd.dy ntihetdes iehdd@e@dihn thedr &h 84 3ed d WREn £POSI Lion by. ..
sai d second pressing neans so that said 6 OCT 2005 - 41 positioning pinis

placed in atsbhaMedyt R961E0RANEE lohe THEk PORI FhORhNG AN B FAHre PHL Of
sai d suspension elenent attachment holes of said arns. 9. An arm

posi ti oni nghappairalidia BLeOsBirhd® o6t RhFA0 tHon? s ME" §hA 15210 HPstLioni ng
pin has a large dianeter portion that continues to said cone portion and

a flange ppotrtamrn hain@rotrudes in the radial direction fromsaid |arge

di aneter portion, and said pin holder has a cylindrical surface of a |large

di aneter on which saiséifd aoge RONHeN &t i688d2Bd A positioning means
has a cylindrical surface with a small diameter that guides
the movement of the small diameter portion of eaid

{ positioning pin and an inclined surface that makes contact
" with and is positioned by the cone portion of said

peositioning pin.

8. An arm positioning apparatus according to
claim 6 or 7, further comprising:

e first pressing means that can depress said
positioning pin in said arm positioning direction and a
secon-d pressing means that can depress said pin holder in
said arm positioning direction of said positioning pin are
provided inside of a containment chamber containing said
Pin positioning means which can slide freely;

saidpinholder isplacedina predetermined upper
position by said second pressing means and said positi_oning
Pin is placed in the two places of aarmpositioning position
and an arm holding position by said first pressing means;
and

saidpinholderisplacedinapredetermined lower

position by said second pressing means so that said




flat surface that forns a step between said cylindrical surface of a |arge
dianeter and the inclined surface, a first conpression neans is provided
between the flange portion of said positioning pin and the fl gtogcDrbémsce of
said pin holder so as to conpress the flange portion of said positioning
pin and the flat surface in the direction wherein the two nove away from
each other, a second conpression neaps4is_provided bet ween the surface of
a ceiling of the contai nment chanber that contains said pin positioning

means in apéseelivniligiahl e MBnpeacandigahdspana o) d6ds$918% WhLUPHESS
the surface of the ceiling an said pin holder in the direction wherein

- the two noyeiawsysithiomiedshoi hﬁ{meé%uﬁ%@rdﬂmséﬁ%ﬁékgﬂoﬁoﬁfi@ﬁéﬁt
according to claim6 or 7, wherein a surface of said positioning pin that

IS insertegdttatbmeaitd IS8BEHENSIEOR AlEEPhsatt achment 6 OCT 2005 - 42 hol es
of said arns is coated with a sinter prevention material. 11. An arm

posi tioning apparat us ,acger Girig p&siehdnMfy Odpgathdtud Sadebkliiny org netal
nold for resin nolding . 12. A nanufacturing nmethod for a rotary ‘type

actuator whigfmi s wanuf ackneediby JL5d NpaBhdiiRG 104 hpshdess of Papgkder
menber in a cylindrical shape for supporting arnms on a chassis so"as to

rotate, angismededl porftiiont£Rehi SEntININANI O£ 8'BHHhE PBYINGABINEL I C
heads at one end of each armand a coil nenber, and sai d manufacturing
net hod a flange portion that protrudes in the radial direction
from said large diameter portion, and
( said pin holder has a cylindrical surface of a
large diameter on which said flange portion slides and a .
flat surface that forms a step between said cylindrical
surface of a large diameter and the inclined surface, a
first compression means is provided between the flange
poftion of said positioniné pin and the flat surface of
said pin holder So as to compress the flange portion of
said positioning pin and the flat surface in the ‘direction
wherein the two move awdy from each other, a second
i compression means is provided between the surface pf a
ceiling of the containment chamber that contains said pin
positionihg means in a freely slidable manner and said pin
holder so as to compress the surface of the ceiling and
said pin holder in the direction wherein t'he two move away
from each other.
10. An arm positioning apparatus according to
claim 6 or 7, wherein a surface of said positioning pin

that is inserted into said suspension element attachment



having: a step of placing said arns at predetermned positions relative to
sai d holder nenber that is held in a netal nmold for resin nolding; a step
of carrying out positioning of said arns by inserting a positiscc®Cngoes n in
suspension el enent attachment holes of said arms so as to restrain and
position said positioning pin at a constant axis position; a step of resin
nol ding said arns by releasing the rgsh&igtlon of said positioning pin
after the conpletion of armpositioning; and a step of pulling out said

posi tioni ngopes fofdreasal AraisspenseéoateberAth ait aehvet frlwsnabibar the
conpl etion of resin nolding. : |
material.

11. An arm positioning apparatus according to
claimﬁtn:?thatisbuiltintoametalmoldforresinmolding.

12. A manufacturing method for a rotary type
actuator which is manufactured by resin molding both sides
of a holder member in a cylindrical shape for supporting
arms on achassis soas torotate, andsaidarms for attaching

{ suspension elements having magnetic heads at oné end of
each armrand a coil member, and said manufacturing method
having:

a step of placing said arms at predetermined
positions relative to said holder member that is held in
a metal mold for resin molding:

& step of carrying out positioning of said arms
by inserting a positioning pin in suspension element
attachment holes of said arms so as to restrain and position

{ sailid positioning pin at a constant axis position:

a step of resin molding said arms by releasing
the restriction of said positioning pin after the
completion of arm positioning: and

a step of pulling out said positioning pin from
said suspension element attachment holes after the

completion of resin molding.




