; %&' (e3e_I| _BBC<FFbl 6l TIp- 1 DESCRIPTION Rotary type actuator,

manuf acturing nmethod for the sanme and arm positioni ng appar L
FI ELD The present invention relates to a rotary type actuat gﬂmmmmmmﬁs a
manuf acturing nmethod thereof , used for a magnetic disk apparatyg,,.a hard
disk drive , or the like ( and an arm positioning apparatus for '

manuf acturing the rotary type actuator.. BACKGROUND TECHNOLOGY In a rotary
type actuator of a nagnetic disk apparatus, a holder which i by
a chassis so as to rotate has a pl OESCRYPOTOArns f or nnuntl]mm"'mﬁmmmﬂm
heads and a coil part for generating a driving force . A magnet ,is nlaced
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 magnet and

t he above descri bed cRdtamyttypd &etdatwspemsironf &t eaeih gomewhicah for
magnetic head is provided is secured to the tip of each of these arns and
is formed séheh@amédecandgarm edektiosisgi fpgartatws desired position
according to the oscillation of the arnms. As for a conventi onal

manuf act uri ng nmet hod for - 2 such arotary type actuator that shifts
magneti ¢ heads according to the oscillation of the arns , a nethod is known
wher ei n gr o3 EESINILAIngF BEGBp width slightly smaller than the plate
thickness of the arns are fornmed in the external surface of the hol der
wherein one end of anThenAzeger§séavemtdoneetatae groavestaoyasype be
secured. After that, the holder, the arns and the coil part are nutually
secured by PRIEATURH RS #itdg 25 aspanafamidixhegtee tbpd therkeff.okised ng;

t he conventional manufacturing nethod for a rotar tzpe actuator is

descri bed i A%FefeP8S0e tir FiSk apRAgatusy [?arhcal(% digk @rives g &hs an
view of a cgnyentional rotary type actuator and a part (b) of FIG 6 is a
cross secti ofdle viPRT FoAEM PRSiEAnHNY apperatys AT manphretprang in
FIG 6. FIG% 71s aw$ers ective view showi ng sonme portions in a penetrative
manner in t hBecERHAI Bt EPEeASE Nl MY t he 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

BACKGROUND TECHNOLOGY

In a rotary type actuator of a magnetic disk
apparatus, a holder which is supported by a chassis so as
to rotate has a plurality of arms for mounting'maénetic
heads and a coil part for generating a driviﬁg force. A
magnet is placed in a desired position on the chassis in
the configuration so that-the arms are oscillated by én
actuator part which is constructed of the magnet and the-
above described coil part. A head suspension element on
which a magnetic head is prov;ded is secured to the tip
of each of these arms and is farmed 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



. tightly inser

smal l er than the plane thickness of arnms 102 are fornmed 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 10la. It is necessary to
maintain the plurality of arns 102 placed in a | ayered manner as descri bed
above at the sanme potential through grounding. As showmn in FIG 7, an

earth pin 110 that is formed of a conductjve material is provided so as to
penetrate through each arm 102 in order to maintain the plurality of arnms:

102 at the sawh potestasy thpUHCOEILUEE REA JHIEF €9NMABLINY HOLQEY type
actuator. A through-hole 102a having a diameter slightly smaller than the

di anet er of achembind i RhElsts 11etwesh iof eaehashst, hg nidt®od 3% khisgearth
pin 110 is placed into the through-hole 102a of each arm 102 so as to

el ectri cal | yhearniactgridievessnpaotiinge aagap ¥AAt dihegkerd pahenkirlchAiter
that the holder 101 , to which the plurality of arns 102 is secured, is

‘placed i n atheegéterenthddkmoss ¢ ich thid hirmsaaret b rimeld in0gAEhEk tWirin 1t he

coil part 104 so as to be injection nolded with a resin . As a result , the
hol der 101, suln€ areucd ithe b laters wikr el die «xod lofpaird alddiar srewised | y
secured with a resin part 106 and, thereby, the rotary type actuator is
manuf act ur edn tion onlee ofahfeaginocer ed d¢deas diarhe tggpeupeivat Af tetlr that,
extrenely inmportant to nake constant the distance (C) between the center of
oscil lati ontpa)holdele hbkderméCGindrithd oo idepiert &rB nuohalllg saspersi on
el enent attachnent hole 102b in each arm 102 for attaching a head
suspensi on BYedsyite B qii Bhld imey et es hradriosinuritedholdeaddi tion, in the
case of the plurality of arns 102 , it is necessary for the axis of each
suspensi on el ement at fackhefio hodeling2i:he coa vanahged limarm £aak izl nganner
and to be arranged in parallel to the axis of the center of oscillation of
- 4 the hol Bethpghfor|&rogany 4 ydress tsedianis desdy Lbeshvishoef agence
conventional manufacturing nethod for a rotary type actuator. As shown in a
part (a) of tRI BIGE. i& andmdufacturing step of a rotary type actuator, the
hol der 101 and the coil part 104 are placed in predeterm ned positions .
And the plurality of ABR&FE42MEEIH Gr & {9 olad vieprafiatcanyertipnedr val s
are positioneg g%_ayﬁggitionin pin 105 secured to the nmetal nold 107. The
posi ti oni ngTBitATHOS YR af i akhRTePRthat PAFE I3 9B FG- pfnis0s exmsise

t%g into the suspension el enent attachnment hole 102b of each
arm 102. AndeChdOps i rﬁl‘gflﬂ 168epdNd B )ar BE (R hr ofigkheaATSuépendmon
el ement attgggne t qghs ;pr so that each arm 102 is placed in a .
predet er mi n@d’posi ti ¢ pt ¢8R AAGH TRECHIYE VARV FhONA NG FRBLiRATE&RBEds t he
center of o;gillatiqp agg in the os%illation irection ) . _The ﬁgﬁitioning
pin 105 i s SBAUFST ST A5TVE MAPREA APt MRS (AL 5AhER PELEBEWERRMIRG L8Rt er of
oscillation f..the holder_ 101 and the center (B) of the suspension
el enent att%éﬁ%%ﬁﬁﬁﬁ%%gyf§§?rxn£%%ﬁJiﬁf?§ BFaced in a predetermn ned
position in this mann e u nsi.gn el .enent achnment

tg%eg%%WA rl%é |"=“cﬁ>%cihcss é%greag t(%p}r et et%f%’% heg ’

hol e 102b of each of arns are | a
intervals ig placedity G B¢ #s BIE W ) Rl @PhhptWiath s1ightly
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



As shown in the part ( a) of FIG. 8 , the layered arns 102 are positioned
by the positioning pin 105, the ~ 5 holder 1A is positioned by the
hol der positioning pin 120 , 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 nold of a product after resin
injection nolding, wherein a sleeve pin K8 which is placed around the
outside of the positioning pin 105 and a nold release pin 121 which
contacts thealmdtit gmimofl thethatdes £6imeayef iasewvndibet siyeemateiniai08i g i ses
around the outside of the positioning pin 105 and) at the sane tine, the
mol d rel easprpvidéd savi<itd pariaceadtout srdagtf etdeth Balndarn 20as bir@dmg pin
120 , rise in this manner and, thereby, the arns 102 of the rotary type
actuat or ar &oppshedaim thasphuredultty o ft aemsubp2rst aheckamenpoadkhaddTEnt
hol es 102b of the arns 102 conme off of the positioning pin 105. As

descri bed abreudngrhanddmg hnitthmak omverfaicdna l ne et hagpesascaatiaa: .
position of the arns 102 are |imted by the hol der 101 and the positioning
pin 105, expditsiongbf hiotie 203w HOP1idgen tid amedte yendrgi ©lly &mallee t+ itk of
resin nolding negatively affects the circularity of the suspension el enent
attachment hbleediag@ten lof dyld eddtdalpin @fl ¢ Hes Sfospendiion edameft the
attachnment holes 102b of the layered arns 102, or the like. In addition,
due to ther AEMsekpansi BhesFax hb peimmd 100Ps p lidwe ¢ dmitey theBEHrofighhtiole
suspensi on el enent attachnment holes 102b tends to shift fromthe center of
the insertedO8@siaf ARely prR 102 sahesetor elestgricrliyr eonnes tatised

bet ween the positioning pin 105 and the suspension el enment attachnent

hol es 102b ¥&sPR&titRe PERENEE ofatedkhe ofamBe POIeEabn el ement attachment
hol es 102b that are supposed to be arranged in a coaxial manner is not in
some cases achi eved. tar $hadstherho tapsnkl 1r &0 whdisdetbecphvsadidat at
the tinme when the Rositionin pin 105 is pulled out of each suspension

el ement attQEPﬁ'@?ﬁ Q& &S 865 LA t K& P YAFPAGD BiRKeie tormiRedRoEAtiden i n
the arns 102, glg_‘rarms é?ﬁ are formed of a light nmetal material, such as
al um num TH&F & mefele Ml d 19 FReT Hat RatBenfel lnkprdadiOd) seca@sr due
to the frictiqnal resistance. at th i me when the positioning pin_105 is
pul | od out 6P HheRdGEichict B 1dad i thid faditent As b result, Thdnorder

101, the plurality of arms 102 and the coil part 104 are
mutually secured with a resin part 106 and, thereby, the
rotary type aétuator 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_lOZb in each arm 102 for attéching a head suspension
element on which a magnetic head is mounted. 1In 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 hanner and to be arranged

in parallel to the axis of the center-af oscillation of



hol es 102b. Furthernore, since the position of the arns 102 are limted by
t he positioning pin 105 due to resin contraction after infection nolding, a
probl em may occur concerning deformation or frictional resistance of the
suspensi on el ement attachnent holes 102b. However) it is essential to
utilize the above described positioning pin 105 in order to align the
suspensi on el enent attachnment hol es 102b 40f. the arns 102 in a coaxial line
. Since there is sone dinensional dispersion in each arm 102 , the center
of each suspérsilonl@éenent .attachnment hole 102b is shifted in the case that
the external formof the arns 102 is referred to for positioning.

Therefore, there is aHI®bl@msharersd sectibhiaquidid® @tércBnidh@ng
plurality of suspension _~ elenments by a swagi nhg processing. In

addi tion, wihe oonmdietbidbhal oaurfadctutrhagamethd? ort derbraRyoftype

manuf acture and resin burrs also occur in sone cases. Therefore, the

posi ti oni ngacdmatmr be Asirshewnodn w tgarespadt otfo FIG ef 8 enae aof the
external formof the actuator. Because of the above reasons, it is
necessary tBasafactaurinpespes vifoni ngtary ypfmsctwitdbhe shepholdEy

el ement attachment hole 102b of each arm 102 in the conventi onal

manuf act uri A§ In@ndth@scdédcpad bbbvarei plidwe & ohrepriedeae mmiméadct uri ng
nmet hod for the rotary type actuator, it is necessary to forcefully press
the end porPP&dtdfonhe ahmdtUre pAug aliet yodoarms0la2 ofh 1 die are dayek@®W i n
order to secure the arm 102 to the holder 101 with reliability. As a

resul t, sinéé RRedeteamiged indsirvahe@na polsd tiomedfoyt hepps essohiiintg ng of
the armis great, there is a problemwherein a great stress is applied to
the arm 102P48 dfst seruBeHh 102 thecaptaticholfed 0 n A thonitibodad s a
problemthat an _error is caused in the degree of being nutually parallel of
the | ayer edPafmd 0% has thedipmekerotatpricke sPofisiamingrpiat L86hwem
positions due to deforpation of the arns 102 caused by the stress at the
time of pr egé t19RELY bRSeRtes hRtOMhe SMSRARS 1PRS keMeNE 3k barhMeDitat t he

degree of bei rallel of the arns changes during the operation
9 EOE% q%f% o% eac% arm 102. fkd the p%sitioéﬁng pin 105 g

penetrates through each suspensionelement attachment hole
102b so that each arm 102 is placed in a predetermined
position(prédeterminedposition:U1thed1tectiontowards
the center of oscillation and 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 intervals is pléced
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



of the rotary type actuator due to the residual distortion at the tine of
the press fitting of the arns. In addition, when the earth pin 110, which
i's a conductive nenber, is pressed into the through-holes 102a formed in
the arns 102, burrs occur around the through-holes 102a of the arns 102 so
as to cause dispersion in the dianmeter of the through-hol esl102a. As a
result, the contact condition between the earth pin 110 and each of the
arnms 102 becones unstable, the conventional rotary type actuator which is
const ruct ed has dkes doilbed mboveibas dabpritbé evo Wbher @iosihieopingapisyn 2f , ar ms
102 does not beconme of the same potential and |acks stability in function.
The present and éhteinomemioviidee at tohanyliypg apkuaitilon a JTevaHracd &rdwg

met hod thereof as well as an arm positioning apparatus; wherein the above
descri bed pfobl éwgrniing hehe anveatyobpber atauntiope actpator(wy os@mMed so
that the arns are attached to the holder with a high precision and residual
di stortion &f shieersaansodakist hot ©f crelaésthérbimmehef meIsemd ¥ peodhd® gain
a stable functioning. In the manufacturing nethod for the rotary type

act uat or acedrtdimgresinhéngjeeddnn imvkdingn, whanme tmda ds Seere pimfldde
arnms can be elimnated so as to ‘carry out the positioning with a high

preci si on uwhiichi iF PHesisbarwnd ctleerent i dachfiebhehpb e taforiiey grims - and
the positioning pin by using the arm positioning apparatus and the degree
of being codRifalnst a me klistrheasa pisnddil whdchitdawhaehs hbleeboftteach arm
can be highly precisely secured. DI SCLOSURE OF | NVENTION A rotary type
actuat or ac®&r dihfy I%Q)l%ﬁﬁ pPdsd@ve minehon Thepsilesmve minslDB ries e
shape for hol di ng. head suspension el enents at one end; a holder in a

cyl i ndri cal a3IRa3E fidre 101t hige sof ot e rso sht ERndmea @sial 1U0H @ d wteer dihve
grooves havi n%ﬁi gap wi dth greater than the EI ate thickness of said arnms -
are formed SAMEEIBRLctRAMSLE Fadeaste PHE halderhhal e laest outg iste each
of said arnms is inserted into the grooves;. a single coil part around which
a wire is wltntehahdariRpRdt iaRASS PAnchAAucEi e Fehks manmesaradhape
for maintai n'hng}C %?id E‘l uralit% of arns at the same potential througlh
groundi ng; ARETEFEesitRaAFPSi Y2 of ERR A TREBALRE AF tia foRaRe pushied

hol der and sai d goil }rpart %t ﬁ Eredeterm’ ned position. In the rotary type
actuator t h3P i sACofrTgalrEd «i APELENSROREHAN S8R RE Rt EaRhpE Nt BOLpS

inserted in he _groaoves of .t he hol der_ so t no stress.is applied to the
arms at t heEL@i2 o&; tglfsgﬁﬂﬁ/.lo oasil ﬁ&i,°%3%f%%ﬁ8ﬁl&ﬁ PdS 40l

di stortion of the ar mg OCLUr s a.B éhe time of aggenbl in this rotary type
actuator. As a resul t *SnST eI rbFP8EAPOYiGy (1R §B§r £OTFeY ‘?l’gaéaral | el ~ of

the arnms Ormgﬂuﬂ%ﬂlﬁfﬂai 8Q§h8fd ,t r%‘in‘fictet at%henepnotsfgi'l.ggt ogu%hteoagrgl% 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 resin 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



- 10 deformation of the arns . And no change occurs in the degree of being
paral lel of the arns due to the residual distortion during the operation of
the rotary type actuator. A manufacturing nethod f or a rotary type
actuator according to the present invention is a manufacturing nmethod for a
rotary type actuator having arnms in a plate shape for hol ding head
suspension el enents at one end; a holder dn a cylindrical shape for holding
said arnms which are oscillated by supporting the other end of each of said
arms ; and @isi ngi%e ard ltiparduspensd onhieQlenie v r£t + ScMAEAE h 1@&L ald gwmed
manner, having: a step of form ng grooves having a gap wdth greater than
the plate thsicckess dhesbdiadadid® of éhenexvirerilsd Suspaneioh A shoptder; a
positioning step of positioning in the upward and downward direction by
nounting t hatdidwehment wéleachoab shiad aressappd At Phbe hernanpsd fci ng
surfaces of said grooves formed on the side of said holder; a step of
connecting a corduicdl weaneabelsi noa hand ostwpmd®s thehievpact i we Hmdas of
said arns that are inserted into said grooves of said holder and of said
hol der; andcasst.efrdicthidmahgresai sitanee besaméshgkdar andtis@itdim®wherart at
a predeterm ned position while integrally conbining said arnms, said hol der
and sai d coithepgasigyiéningngia 16Si dspantl tdd augh ohjexth osuspedisicon
Accordi ng - 11 to this manufacturing nethod, since the arnms can be
easi |l y i nseetlethantt cat hachmeavehalfe t h@2hokderthato wetrnessr i &iapplitacht o t he
arns at the tine of assenbly. Accordingly, no deformation or residual
distortion BRWn ke @FFesedcans tie tdwns | he2of HAbeewmhims 132 aaresfotrmetd
error occurs in the degree of being parallel of the arns or in the

di nensi ons 8f fhélghtafMetent Matemiaduesucht s ddfuorimumon Bhetrhé&oarers at
the tine of assenbly. And degree of being parallel of the arnms does not
change due tHer&siifua Rk beni bhagunri AdNdesr Mavwreas hlyuddecuen duzcdor di ng
to the nanufacturin% nmet hod of the present invention since the press
fitting of ARSeSFLATHANDeLEfs tapeeassine tAme whan the Resbtdpndnass
fitting of such_an earth pin or defective contacts due to dispersion in the
hol e di amet BAdb0R0ts &‘&rf@d&% Afeddie suspedioi o alenert pretaahment

i nvention, g rotarbegpe actuator that is stable and that has a high

preci sion c3A16E Pr%F ded. Here, in the manufacturing nethod of the present

invention, it is preferable to secure the conductive nmenber through
ul trasoni ¢ wel di ng an ynfhermore, since the position 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 in a coaxial line. 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



conductive nmenber in a band shape can be easily secured to the sides of the
arms wWith 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
conprises arns in a plate shape for holding head suspension el enents at -
12 one end; a holder in a cylindrical shape for holding said arns which
are oscillated by supporting the other end of each of said arnms, and a
single coil epanteratoud ahseagdny reréSewsund .i N 13N Ald PednaRRsy &nd
secures said arnms , said holder and said coil part at a predeterm ned

posi tion bydiedortbédicurussdnsehe &rmsAas] GitOfhed idPaFahaSueaERISES: a
positioning pin for positioning said arns by insertion into suspension

el ement att aakdmeets iholberms adlad ol crdBr Vi Gomé cPs@sed Bhepeeddicer MHed
positions in said holder; and a pin positioning ,neans having a pin hol der
f or hol di ngpsaiict jpsitgoaang npith i clirics ed\caly evifht hespe@Pass t4oni ng
direction for positioning said arns at predetern ned positions by

restricti ngreffe rveesnt Ufe sex te rnpdsiffoiromiafy e aadtddeoti. N"eBetarisB
positioning and for releasing the restriction to said positioning pin after
t he conpl et Péin tife aaopesrerswinm,. Hccbsdnegessaie Poesamtry ENttRE,
since the positioning pinis in a freely novable condition at the tinme of
resi n nol di pgsdfttionime conphet itmsid af mthesistispemgiohhe lamentare not
restricted by the positioning pin at the tinme of arm expansion or of resin
contracti onadttacimient omolactorbi nd eechheanm deenhtin rhlentdanmyvehidgbhyl
preci se positioning of the arns and the degree of being coaxial of the .
suspensi on Bpagfactitrbedanmathiedi.e i n each arm can be secured. Furthernore,
13 according to the present invention, warp or distortion of the arnms can
be prevented so that #ife dgseribefl abovsiirohhrgognventitmaduspensi on

el enent attachnent hol es can be prevented. In addition, the positioning pin
can be wi t hARRWE & HiN g ePe 5hP o f ophd by AP fiarY HeyRomIC t Haliowheridi A & he
arns are secured by a nmetal nold_after the conpletion of resin nolding so
that the | 0B8CES Y drhef LarehBLLFIREEF S Fhe Rt i RORt hPRhofhEhe arm
conventionahBiysten1(FlG. 8) wherein the arnms_are pulled out of the

posi ti oni ng nilb§°bfé}%§rPéﬁ)V§eaP Itnef die hrdrdrmAd loiBdrde Bt LFeENE ear s

can be prevepted. |Ln_a manufacturing nethod for a rotary type
Pr ey e rm 1022 SR RS L Do TSt redabi i ty” 'AB% result,

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 addition, 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 fime of press fitting of the
arms.

Furthermore, there is a problem that the degree

ofkbeing'parallel of the arms changes during the operation



actuator according to the present invention, the rotary type actuator is
manuf actured by resin nolding both sides of a holder nenber in a
cylindrical shape for supporting arnms on a chassis so as to rotate) and the
arnms have head suspensi on el enments having magneti ¢ heads at one end of each
armand a coil menber, and the manufacturing nethod have: a step of placing
said arnms at predeterm ned positions relgtive to said holder nember which
is held in a metal nold for resin nolding; a step of carrying out

posi ti oni ngodf tkairlotapry bypensetubndradpestbi tie e Hidubl SUSPORTIIBH

el ement attachnment holes of said arnms so as to restrain and position said
posi tioni ngapi tha timensfamheatrse 9sfit@ing of he aagigp of resin

nol ding said arns by releasing the restriction of said positioning pin
after the conpletion dn addpbsohi,onibeg; tined 8ast®p pdfn puld | Nghavh Sai d
positioning pin from said suspension elenment attachnent holes after the
conpl eti on afcomduatiwednanbescchs gins ¢ ©d tie: Prasetiirbayenrhicle s hiogd vy
preci sion positioning of the arns and the degree of being coaxial of each
suspensi on Ebemed intther Areust 1 02] durrsaccuf arband thaltHyow§hahtl e €
secured and warp or distortion of the arnms can be prevented so that sinter
of the posiilPéai o thienaimstER sospe s causkahespe atiaahinethehdl ametar be
prevented. Wile the novel features of the invention are set forth

particul arl 9fi ghehechippeadetodledlifslat heAs neenesait ,bdithe asohbaertgani zati on
and content, wll be better understood and agpreciated al ong with other

obj ect s andcpagiddan thetweetn themeardl dlinvi Yy ared aéded désthieparms t aken
in conjunction with the drawi ngs. BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a
per spect i vel 0RA# 2PBAF ) Toabbdaerilte 6Py et eyal yiod any typerapthietor
assenbl y of Enbodi nent 1 according to the present invention; a part ( a )
of FIG. 2 V¥Bighplidh GRRetERCclRE At Aigseypbedcahavs basEabodiakeam 1

according to the present jinvention; apart gﬁ? of FIG 2 is across sectiona
el evati on Whergin the plurality of arms 2 does 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 actuafor 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
functioning. 1In the manufécturing method for the rotary
type actuator according to the present invention, warp and
distortion of the arms can be eliminated so as to carry
oﬁt 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 of being coaxial of the suspension element



view of the part (a) in FIG 2; a part (c) of FIG 2 is a cross sectional
vi ew showi ng the enl arged connection part between the arns and the hol der
of the part (b) in FIG FIG 3 is a perspective view of a rotary type
actuator show ng a secured condition of a conductive nmenber view ng the
nmolding resin in a penetrative manner in the rotary type actuator of

Enbodi ment 1 according to the present inuention;, FIG 4 is a configuration
vi ew showi ng an arm positioning apparatus in a rotary type actuator of
Enbodi ment 2 taeedimenyg Hol d bE gu el &itim EAREY halgh 1Y Fre?iise RN sRERIYWL Or' Y
vi ew showi ng the operations of the arm positioning apparatus in the rotary
type actuator of Enbodinent 2 in FIG 4; a part (a) of FIG 6 is a plan

vi ew showi ng a conventional rotary type actuator; a part (b) of FIG 6 is a
Cross secti DASICIEISURE | OF INMENTIOMe part (a) un FIG 6; FIG 7 is a
perspective view for describing the condition at the time of press fitting

of the earth pin in tlerodramntivpelactoiatyrt ypeoadivrf @, tardplkeEant® is. a
vi ew showi ng a conventional arm positioning apparatus that is used at the
time of mandhyentriconicdnpr toasemrosaln nop bayetsipep adanheld WEheiad a
part ( a) of FIG. 8 is an explanatory view show ng - 16 the condition
wher ei n poskuispeingienkeiepeads atd eneaendib) of FIG 8 is an explanatory
vi ew showi ng the condition wherein release fromthe netal nold has taken
place. It will be recéeghcideén hat asoykiodrdthloshiaipe Eioguhed drsg salietmt i c
representations for purposes of illustration and do not necessarily depict

t he actual AEMgt Whdeh zaxe opsdddtatond, ofheheial gratwe shbaminBEST gdgDE FOR
CARRYI NG QUT THE I NVENTION In the follow ng, the preferred enbodi nents
showi ng a rBi&th 9aRaterubhen teammidtet thingnestshoxf theidoarmsd axre ar m
posi tioni ng_apparatus according to the present invention are described in
ref erence t8°FRehPrPathededk awinids SuRfiaer mdfhtthe 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;

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

| a resin part for integrally comb_ining 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 af
the time of assembly. Accordingly, no deformation or
residual distortion §f 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



A rotary type actuator and a manufacturing nethod thereof of Enbodi ment 1
according to the present invention are described in reference to FIGS. | to
3. FIG 1 is a perspective view of each conponent before assenbly of the
rotary type actuator of Enbodinent 1 according to the present invention . A
part ( a) of FIG. 2 is a plan view of the rotary type actuator of

Enbodi nent 1 according to the present inygntion, a part (b) of FIG 2 is a
cross sectional elevation view of the rotary type actuator of the part (a)
in FIG 2 adeformatifén)odthlel4xms.- ARd o ichahdd 88TUTEL LhofRd deigiée
showi ng an expanded portion of the rotary type actuator of Enbodi nent 1.
FIG 3 is aofcbspagtparaliel shakiegrinzedaanth thenr e iha 1r i atyy ik
actuator after Formation of Enbodinent 1 viewing a portion in a penetrative
manner. As simoumg ntlké GSperhtdnch 20f the weottany tiPpe agbitalariowf Enbodi nent
1 conprises a holder 1 supported by a chassis so as to rotate on the
chassis , three arms A mafufaztfuringustingd Fagnetdct sLpdsspe atd ua to |

part 4 for generating a driving force. This rotary type actuator is
construct edasecasiimg rbbatbaet presemt 2ihyenmmdnm of s a8 aahudtaytpeifgf or ned
of a magnet ( not shown ) placed at a desired position on the chassis and
of the coil mpdihtod £dthea covtapmr typei aciace:dyy avihggagmseia®al pwiate of a
predeterm ned formin an aligned manner. A head suspension el enent 3 havi ng
a magnetic Kbader fiar Jurldbugt beale stuisp eofs on ae he@Be nTlse alte ach es wsEENSE ON
element 3 is constructed sows to be secured into a suspension el enent
attachnent heHdexy ithiachyild nidgtinealishabe £op héldhegasmid, apymsawhdiadgi ng
processing. A groove la having a gap width slightly broader than the plate
t hi ckness ofTrehesgimlated fay sednaorthegekherotheseidoef GFacheothelader 1 in
the. rotary type actuator of Enbodiment 1. The nunber of grooves la in the
ext ernal suffMce 34 @héimglfecol k@aetporedund vhachuabwi ref ishwoands 2
and three grooves la are forned at predeterm ne d intervals in Enbodi nent

1. The end pbr@Torlfored Bpgeer., havingpat is inserted into a groove |la
in each arm2 is formed in a concave arc shape or in a U shape in
accordance with the f& RAPthE §PERIET |IrepveRehrying a. gapxwidth

manuf acturin thod for the rotary type actuator_ of Enbodiment 1 is

descri bed i ﬁ%Fgr%e%reﬁééntfoh%Péafﬁ t%fﬁ&){‘ﬁlﬁs P8)S&kd pr@s Initheeptanngilew of

the rotary t act uaf or of odinment 1 and the part (b) of FIG 2 is a
SHAT i DAL E\?ﬁ

Cross secti 9% &G he rot ary type actuator of the part (a)
in FIG 2: The part ( cross sectional view show n

_ g 8f .IiI.Go_Zisa g an
enl arged connection p&r PP ot _Wn‘égaﬁ?r%p? RPThE1ABAAS 1P thet RRWASGary
Lype ot uat ghadhghliad (o LPAG DO By B s £ S bape,aetieLocof |
Phese monbere SPad Aef\BHbETsa8rc 4T Phda nrabi Brihal $ETEPBRs O n the
ol i ng i {Rer SE LT CRERMER BT GE pER8 BE hif e fadRiner T ectien
a step of connecting a conductive member in a
band shape to the respective sides of said arms that are
insertedinto said grooves of saidholder and of saidholder;
and
a step of holding said arms, said holder and said
coil part at a predetermingd position while integrally

combining said arms, said holder and said coil part by

forming a resin part through injectionmolding. According



of the rotary type actuator is manufactured. As shown in the of FIG 2,
positioning of each arm2 relative to holder 1 is carried out by making a
ti ght contact between the bottom of the hol der side edge portion of each
arm2 and the | ower surface of the groove la which is fornmed in the hol der
| (surface of a groove la in the part (c) of FIG 2 facing upward). The
groove |l a has a - 19 depth D and a gap;width Wwherein the gap width W
is provided so as to be greater than the plate thickness of an arm2 so

that each anm 2his inAseFaRt U ERgine tAba, dePhBeDRE Qf:ﬁQV@aﬁf’oé sa3flift a
I ength such that the holder side edge part of an arm 2 can be supportied

with reliabiinidertd@antenghb Jrovds ctephB H3 nde 8! %Vgtkés'ssigﬁb%fﬂﬂélfd In
consideration of the length of the groove la in the directions i n which an

arm2 is |edoouthd | #ftmsand rthehtt thé e6Ei aBSenbiPe PEEo£8LngiyF! Go 2) »
particul ar, the di stance between a predeterm ned suspension el ement

attachment ' delfeo?ea thdnt be cestiaualfl AsLidralbfnNofAsSE@MRANMS ©eRird &t out
within a netal nold by inserting the hol der side edge portion of each arm 2

into each grbhevéilme of abheembllder Wi el sl OME@ o HeddiPed Rawe Sows
to make a contact with the | ower surface of the groove and, then, by

pl aci ng t hedegdegarft beisny gmtal beli afatheedemner sbnefd pRsidimBakions -
relationship with the holder 1. Ajig is used so that the holder 1, the
arns 2 and tlfetbeidtpachméntaheigitt due poerted deofiomta podnt P He arms

rel ationships within the netal nold. At this time, the sides of the hol der
| and each atntReatémeonfieaseenoleacAmd hibegmeehofhise hagopadadard bed
conductive nenber 5 in a band shape so as to achieve an electrically
connect ed c&hei arms. dFhe Bot\chingheduetto yweasdjiuattdms boritd ompdutdaiqur ed
by injection nolding each portion of the body of the rotary type actuator
that is pl aBP@r@ttiem. t Hen n@ddition, 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
due 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 inventién, it is preferable to secure the
conductive member through ultrasonic weiding 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



- 20 nmold in the above manner with a thernoplastic resin, for exanple a
liquid crystal polynmer, PPS, or the like. Next , in the rotary type
actuator of Enbodinent |, an electrical connection nethod between the

hol der 1 and each arm 2 is described. The perspective view of FIG 3 shows
the body part of the rotary type actuator of Enbodinment 1 manufactured as
descri bed above and shows the junction_cepdition of the conductive menber 5
in a band shape viewing the resin nolding portion in a penetrative manner.

As shown inofeGerdl, tshtoqataiticin e oyanhedr Bchl ahhpRd FoRaRS 10f1 iy &f L1 @bl y
an alum numfoil or of a copper foil is welded and secured to the sides of

the hol der Bhraral wifieachrares2ilhacigh vy tydseot€inwg @heg oithdhend @ity
of the connection portion between the holder 1 and the arm2. As for the

conductive eedierofs sdidEndmodsreandla sany18ridenn fpattWakbuad Rirckdess of
0.05 mMmmis used. Since the holder 1 and each arm 2 are electrically

connect ed | wisieclh sawoandein agnal igme @ mah=bodi dredts slowPes g Putarints | he
grounded condition with reliability. In the condition wherein each arm2 is
connect ed t isredidghotlide r andusaiidecoritbpart ad &yatede tepnehed peshalidar |,
each arm 2, the coil part 4, the conductive nmenber 5, and the |ike, are

i nj ection nblyderessin hmaldésign &rshown by a one dotted chain |ine and
secured to each other so that the body nmenber of the rotary type actuator
is integrally nol dedd arm Xositidednd Eambabates aompadiedes m ned nunber of
grooves | a, which have a gap wwdth (W greater than the thickness of the
arnms 2 and a predet er @ PsE debehifib) pinaferf gowmidtionihg eatiér maimss iy ace
of the holder 1 in the rotary type actuator of Enbodinment 1. And, the

posi tions ofPERE BB Inthsuls@eans ipr edienen t it tachuendrmd hed & spliati ng
concave arc fornms or U shaped forns of the hol der side edge portions of the
arms 2 ont 02FAE WHd<Hh ART Rlacedsat fpEedetgaimig edvipe gk onise ipasei@d c )
of FIG 2 )_ of these grooves la. In addition, the arns 2 are positioned in
t he | eadi ngl@dtded ir *%fon ( left and right directions in the part ( c )

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
predetermined positionsbyrestricting 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 invention, 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 éxpansion or of
resin contraction. In addition, according to the present
invention; highly precise positioning of the arms and the
degree of being coaxial of the suspensiqn element

attachment hole in each arm can be secured. Furthermore,



of FIG 2) by a jig (positioning pin) in the netal nold in the bel ow
descri bed Enbodinent 2. At this tine, since the depth ( D) of the grooves
la of the holder. 1 is forned so as to have a nmargin, it is possible to
place the arns 2 in a predeternm ned positions in the |eading out direction
with reliability. Each arm2 is placed in a predeterm ned position '
relative to the holder 1 in the nmetal nold. _And, injection nolding is
carried out within the netal nold including the coil part 4 with the resin
6 in the comtiddndinget@itthd hr£OOHYCLAVENREIRE! warP oFORNHH L Ontde

hol der 1 and to each arm 2. As a result; each nenber of the rotary type
actuator isthy egrmd | yafieber etk dve Rt paedet amd thegh®0oghhit@r W4 hehde resin
6. Accordingly, in the manufacturing process in - 22 Enbodi nent 1) no

stress is apolsictiénihbep b mh 2hehedspBasaoiBe 2emle® t AEH@ & HY1@eed in
the grooves la of the holder 1. In addition, since the conductive nenber 5

in a band skape e mesvendeta t e rREPECIONG $heepodithenhahderinl And each
arm2 by ultrasonic welding, no stress is applied to any arm2 at the tine
when each abm Fiithdmawml dydcpnldeidduths Hlasd i hatls abRVEheSEBGA1RA o3 I €SS
is applied to any arm2 in the manufacturing process of Enbodinent 1
accordi ng t ehtelre jor ecrat armseieonsetheedr by 2 dee bl hecdme maierfrd and

t he degree of being nmutually parallel of the arms 2 as well as the

di mensi onal comaciest bon o ft hesant molldeintg heo gitiadf thbelaads t3 ahe iaeiLased.
In addition, in Enbodiment 1; deformation of the arns 2 at the tinme of

oper ati on ac@ar Hengetiucadchangempwaeri shmpsictch ttilne chrevéntieniadualystem
distortion occurring at the tinme of press fitting can be elimnm nated.

Fur t her nor eX Fil& -Efodh eeain theiacmstare poridied ot mEnbee Hoshtaohdmdyy shape
makes an el ectrical connection between the holder 1 and the respective arns
2 with reli B8N P¥ybplagcradse® cdherebyt wvarphangrdéistied tdowidf ahe n a
stable manner. As in the above description of Enbodinent 1 , the rotary
type act uat BFM§ FfbdRe nRREVEnd@r ding to the present invention conprises
arms 2 for hol ding head suspension el enents 3 having nagnetic heads 7, a
holder 1 in a cylindrifdal2 SMapefastng iag methedr foF ttherobatry| &vpen
novenent, a conductive nmenber 5 for making a connection 23 between each
arm 2 and t REtHAtRH: accondipg teathes RERSantednved Fimmedthe Fatesw on
mol di ng. I n_Enbodi nent 1, grooves la with a gap wdth greater than the

thi ckness of YPRe2SEHEPLAe MGNHRRAGHUTRE BX 19 HAN Bolflisg bPthheilsisder 1
and one end:-qf e CE of the arns, 2 is npunted in one of these grooves la on
one side of °fQ‘h8 5&18 Ao PERRS S i Th? (Y bR BBLLRlo FEARM &P | HERRORLE LRGN a
metal nmold. _In additio conductive menber 5 in a band shape is secured

t he
to the resp%Ef"FvgnstEEESqugaEﬁ’ P I0F ke t Aot eraamsphaKe hegidhity
of the conn ' ortions between them Wile.the above descri bed
condi tion igﬁkéi%%sgiugnneaeoi\;\?‘f‘ﬁf‘%st ﬁ‘éwn’éf%lm?rgfla,%itchg‘ea?r 3t ORfie®RE @ér 1
and the coi r i_n raal |y .conbi ne rough injectipn nolding with
a resin. Ingﬁﬁgoéfﬁb%%%ia;gggﬁbg QF%fn%ng %Qﬁ ggn iééiﬁ?iéng%ghP o the
grooves |la pELhe holder I, no stress is applied to the arms 2. As a
result, deformation of the arns.2 is elimnated so that the degree of being

parallel of the arns .én‘étte*bedﬁ eﬁigggggofséi@nﬁ&gcg@%geﬁ%}%%@ﬁeaf t he

arns can be increased. In ad ion, in"the ma acturi

Enbodi nent Bo§h RSO relfASSyd %@%i&%%ﬂ;é?%é‘&nﬂ&@wh 2 93 i3l 1n
di stortion occurs and the occurrence of derects 1 n the degree or Dbeing

paral l el ofathetanmmddue £&rdebeimRiPLigthe arms 2 can be prevented
during operation. In addition, according to the manufacturing
' a 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

said positioning pin at a constant axis position;



- 24 nethod for the rotary type actuator of Enbodinent 1 , the conductive
menber 5 in a band shape is secured to the respective sides of the arns 2
of the holder 1 in the vicinity of the connection portion between them

t hrough ultrasonic welding so as to be integrally conbi ned through
injection nolding with a resin while maintaining the above connection
condition. Thereby, assenbly can be cacrijgd_.out w thout applying stress to
the arns 2 so that each arm 2 can be connected w t hout dispersion of

resi stance val ues so as sftemchf evesgnomodidithgisadu d ehrmabi byt ¥Ye1Aasidgsul t,
the rotary type actuator of Enbodinent 1 has a stable performance.

Enbodi ment 2he Aremtmiattion rf ned hadpbet td omiieg yp i paraeuais of

Enbodi ment 2 according to the present invention is described in reference
to FIGS. 4 sedbBletidh d4fi arm @asst sentingnaland ew show ng t he
configuration of an arm positioning apparatus in the manufacturing nethod
for the rotary type act wdteqy oof pRriblobn gresu t X @td o ols DG Loo it pire FHdm
invention . This arm positioning apparatus is utilized in the nmanufacture
of the rotaspid/Fuspenaion efldanentbavtadbmenthdtb Febodifr@nt the The
configuration of the rotary type actuator manufactured in the manufacturing
met hod of Ef9sWlRGitonr ¢f riksisamolbdingat dEcbhdiaypvies deser predent

Enbodi ment 1. - 25 Therefore; these explanations are omtted As descri bed
in the abovénmedddi®nt highdyspresti sigonf paspitircaling ¢fhtke amrmishans esent
enbodi nent) of arnms 2 in the axis directions (from up-and-down directions
in FIG 4 )the &99xee cofhbefdidicroaxiabnpeeedhnishspensienalement | n t he
manuf acturi ng nmet hod for the rotary type actuator of Enbodi nent 2,

posi ti oni ngagitatqlpén%%ﬁwzlq dRRaob afhthkeo hordadd tiynofermeadiengecured
directions left and right directions in FIG 4) is carried out. As shown
in FIG 4, 3PFo¢RFPOAF RLpFArsiomaf the aiove dawded paey afvvmdead thadi de of

a nmetal nold 2% i S tpserted into suspensjon_ el enent attachnment hol es 2a
t hat 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
betterunderstoodandappreciated,alongwithofhérobjects
and features thereof, from the following detailed

description taken in conjundtion with the drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view showiﬁg 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 present |

invention; apart (b) of FIG. 2isacrosssectionalelevation



are formed in the vicinity of the | eading out edge portions of the
respective arns 2 and, thereby, positioning of the arns 2 is carried out
Though the case wherein there are three arnms 2 is described in Enbodi nent
2, the arm positioning apparatus of Enbodi ment 2 can be used in the case of
one.arm In the case that a plurality of arns 2 are |ayered at
predeterm ned intervals, the suspension gtement attachnment Boles 2a of the
respective arns 2 can be arranged in a coaxial manner by the arm

posi ti oni ng vdgparet ushef pEmttodiamentn 2FIGhe2axias pdrt hec posEt FaE.NQ pidh 21
in the arm positioning apparatus is placed in parallel to the axis of the
hol der whi cla ¢80 68t t honaker héwnilalv amg tiree 8hd@arged 20nndist Bobh QASO as
to maintain a predeterm ned constant distance away fromthe axis of the

hol der. At beitveadmetheoarmsl eadarites (lappdexi et alhe G LBt Mib )i $npraG ded
bet ween the positioning pin 2la and the nmetal nold 20. As shown in FIG 4,
the positioRiing pin 2l is held by a pin holder 22 which is placed in a pin
cont ai nment chanber 31 -forned inside of the netal nold 20 so as to be
nmovabl e in the upward Fdrid. ddwhaard peinsastciviee Thewpast ta andbgrpi rydk has a
smal | diameter portion 2la that can be engaged into the suspension el enent
attachnment REtEatRr shopHaqanseoured oumdipopni of a2donthatt iivee hemwad -~
beneath this small dianmeter portion 2la and that engages with the inclined
surf ace w VRewine tie moldéng2resia an ar penditarect tvepmahner 2inbthieat is
formed beneath this cone portion 21c. A flange portion 21d that protrudes
in the radi APt@YediyRM AStRateed 9f Emeofdmenterd pocordmngf tchethar ge

di ameter portion 21b. I'n Enbodi ment 2 coatings such as DLC (di anond--1i ke
carbon), CrRFe§ehelnygRtigns applied to the surface of the positioning
pin 21 that contacts the arns, 2 so as to forma uniformpin dianeter in
order to prevent sinté&LCTHe HFn2h6PRELINraLiensuisMedinwing ahr srmhol der
23, the second,hqlder 24 and the third hol der 25 which are sequentially

pl aced al onBCfHdL2RNY i FRRAFGHEGheE| haF P ERTVefiame B¢ buasolp odnd- down

ir i on f t.h jtionin
d ections Emgodaﬁ%J¥Béta8cor%ing to the present invention;

FIG. 5 is an explanatory view 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



_ 27 _ pin 21. The first holder 23 contains the positioning pin 21 within a
contai nnent portion 23a having a snmall dianmeter and a contai nnment portion
23b having a large dianeter. The contai nnent portion 23a having the small

di aneter of the first holder 23 contains the small dianmeter portion 2la of
the positioning pin 21 wth sone clearance (approxinmately 0.05 mm) in the
diameter direction so as to guide the poygnent (entering and exiting) in

t he up-and-down directions and is forned to be shorter than the snall

di anet er porttheorcotidd t Tba wheete iviipoacer Dénihg €akled HIRMe RAd IPDH 230
having the | arge dianeter of the first holder 23 conprises a inclined

surface 23c (Wi}t bfWAIGh Bhes m%méﬁ@ﬁoiﬁc\}@%wt 5RoRA%Id t8R BEnRIiR i%dn MBKES
contact, a flat surface 23d opposite to the flange portion 21d in the

di amet er di mhetreits, rahdase FromuthacRe?23d a1 KAst hakdrangeaporti on 21d
can slide. The external surface of the first holder 23 is fornmed so as to
slide on the inner wallts willheepicre ot biodethadhadgs o2 ah3 SFOWHd N the
enlarged view of FIG 4, a conpression spring 29 , which surrounds the

| ar ge di anefdigynes | ane2sbhemathiec pospresent@Ridn L 1fbri pupipddsedobet ween
the flat surface 23d of the containnent portion 23b of a | arge dianeter of
the first hdlldars23athdnt bad IGmgeoponecessakd If ddpipasithiecoridguapin 21.
The positioning pin 21 is conpressed in a dowward direction by this

conpr essi onregdtiigreosirasaddi tiarpt honenpfestieone Egnengs28nhosich - 28
surrounds the contai nnent portion 23a of the small dianeter, is provided
bet ween the upper surf ace (surface facing upward) of the contai nnent
portion 23b of the large dianmeter of the first holder 23 and the surface of
t he ceiIinngﬁﬂJHQQEngQBnﬂﬁﬂﬁﬁiﬂGcﬁﬁﬁbEHEBHNVENEImmst hol der 23 is
conpressed in the downward direction by this conpression spring 28. As a
result, the entiréfythhe fpblpwango| §ae PEeife mump resssedinantises Howdnay d
direction. The second hol der 24 , placed beneath the first holder 23; is

pl aced so a& ¥QLRFIsEYPALTBRRE O&nda AN Y HACER NG Mietdrochsheare B amali ng a
space 32 between the second holder 24 and the positioning pin 2l. In

addi tion, tfA8 STRPHLIHEPIBSY ARRaFFEUS APCOTr &g stagthenpzegant
depressing the pqgsitioning_pin 21 from beneath. This second hol der 24
contacts t he™ VAR QI FreufPECE ihed nkh prafessnsganent tRpaatdaciedn t he
ext er nal suafac t hereof . The second hol der 24 contains a small dianeter
portion 34a ol F9rst pressing pin 34 so that the first pressing pinis
novabl e i n the up-and-down directions by having sonme clearance in the

di ameter direction. The second hol der 24 has. a containnent portion 24a of

E?gszrﬁgl d}@&gégai%g%% qﬁgdes the smal|l dianeter portion 34a of the first

Arotary type actuator and amanufacturingmethod
thereof of Embodiment 1l according to the presentvinv’ention
are described in reference to FIGS. 1 to 3.

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

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



pin 34 in a novabl e manner and a contai nnent portion 24b of the | arge

di aneter that holds the |large dianeter portion 34b of the first pressing
pin 34 in a slidable manner. Furthernore; the third holder 25, which is -
29 placed beneath the second holder 24, is placed so as to close the | ower
end portion of the second hol der 24 having a space 33 between the third

hol der 25 and the first pressing pin 34.;F7he external surface of the third
hol der 25 contacts the inner wall surf ace of the pin contai nment chanber
31. A through-ilsolae 25zs $ sséotieaaln viwewt bhowihe dar Abpadhedt peeudhuhol e
25a is connected by a tube 27 so as to |link the space 33 inside of the

- second hol def ZThe cratargssype adjtiss tent odpEartaddibmentnladdFiican,3 tie end

portion of the second pressing pin 26 that noves in the up-and-down
directions Byperapnecdiive wriew sjowsarsthechondia ioyl dfdgie avitaiPicye a
nmotor 30 contacts the |Iower end of the third holder 25. The operation of

t he ar m posicitevd ter affentfysnat ibp cfBrfteod imeény etieii@ra pbetietmry
type actuator of Enmbodinent 2 which is fornmed as in the above is described
in referencént @ MeBesrakige mamnervi ew for describing the operation of

t he arm positioning apparatus in the manufacturing nmethod for the rotary
type actuator of Enbodis@hewR ifFIfS. Lrande , nenefacdtary nype acesatfoaar t he
rotary type actuator; as shown in parts (a) and (b) of FIG 5, first ( the
posi ti oni ngOfi Fmbodimeat lscempraisesdainelderct sunpoeted bpladcBasisss
raised. At this tinme, as shown in the part ( b ) of FIG. 5, the pin

hol der 22 i §°@atederrtaenpherdhmlshssithnme Brmeand .02 foremeeodhng

pressing pi xrr]xagnetic 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 té the tip of an arm 2. The
head suspension element 3 is constructed so as to be secured
into a suspensionelement attachment hole 2awhich is 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 the arm 2 is formed in the
external surface of the holder 1 in fhe{ rotary type actuatér
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



- 30 26. At this time, air with the pressure given by the pressure

adj ust nent apparatus is led to a |l ower side space 33a that is beneath the
first pressing pin 34 via the tube 27 so that the pressure within this

| ower side space 33a is increased. Thereby, the first pressing pin 34 is
rai sed. The positioning pin 21 is raised until the cone portion 21c thereof
contacts the inclined surface 23c of thejgirst holder 23 in accordance with
the raising of this first pressing pin 34 . The positioning pin 21 stops by
contacting that de imsksted atetd3s ghosvehla HANBAth AReh 2t he $oRideq

di anmeter portion 2la which is led out in the upward direction fromthe
metal nol d 20 Bsceecaved ant sltapstanNtipasid isHapel Bt i d€cbpakhe TRtialn nol d
20 in the up-and-down directions and in the dianmeter directions (left and
ri ght directhenfdm R the. g veanel @oofi amettor@etact s the inclined
surface 23c in such a manner. And, the center of the snmall dianeter portion
21a of the positioni ndfepitn, 2lmahucadtut Egams thoantéhnanetralt 418 ey i S
placed with reliability in a predeterm ned position relative to the netal
mol d 20. NegttuadwmsledwBmbodiment I i jestrilted im refleered ltdFamEt er
portion 2la of the positioning pin 21 which is led out in a predeterm ned
posi tion isZ2ins@heepantt ol a heo§uEf€énsion £l @nphanavtiashrentthel eo2argf each
arm2: At this time, each arm2 is placed so as to have predeterm ned

posi ti onal FEP&t Ret3HYRr ref dinbedimertes handrtievpach (b)maifnFdicned in a
predeterm ned position in the netal nold - 31 20. At this time, by
engagi ng t héSsdésF&tf drseftienalatalarbhonhyliew o Hf tikachosamy? twpd t he
smal | diameter portion 2la of the positioning pin 21, the positioning of
each arm 2 REFRGHAT of thhe mawer(a) cim HEGea?ri eBheupawnitt henebifaBiIlGi.t y and
t he degree of being coaxial of each suspension el ement attachnent hole 2a
can be secufel ANFERSthEeFddiandhiiHgewishawhndaran 2nlareedlcarreat iomown in
t he part (cz) of FIG 5, the pressure in the | ower side space 33a which is
beneat h t hePPFEdPMPEs Shey 3Fims 4 and thr L $9Tt hel pricke pFetagyusyment

apparatus SQ . .ator of the part (b) in FIG. 2.

In the rotary type actuator of Embodiment 1, the
positions of a pluraiity (three) of arms 2 and the coil
part 4 are determined relative to the holder 1 wifhin a
metal mold so that these members are relatively located
in the predetermined positions. In the condition wherein
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 holdei: 1l is carried out 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



that the first pressing pin,34 is lowered as shown in a part (d) of FIG 5.
The positioning pin 21 is |owered by the conpressive force of the
conpression spring 29 in accordance with the lowering of this first
pressing pin 34 so that the cone portion 21c of the positioning pin 21
separates fromthe inclined surface 23c of the first holder 23 . At this
time ( the snmall dianeter portion 2la,.thg petal nmold 20 and the

contai nment part 23a of a snall dianmeter have a certain anount of cl earance
(appr oxi mat dlepth D5amia gapswhdthWihe tdien Y gagi REBLArW AY pireR iy of
the positioning pin 21 is in a condition that is slightly novable in the

di amet er di secEisortoniid qgmeateni hhag ¢heh pdrat e tihiekaess alf @ANRFm 4N the
condition wherein the snmall diameter portion 2la of the positioning pin 21
hol ds each @&omthdth sach armai@ndrs imsértedpamenteini.t MEhé odapyhi P& F
actuator such as the holder 1 , each arm2 and the coil part - 32 is

pl aced i n agpoeds daniisedepost ta denretatsuesh ththd he hehall auat & ik amhd S

nol ded with resin. After conpleting the resin nolding in the condition
shown in theagdrtof ah)avh F| Gan be stipperteddwprtds alg abhl26yi.s Taeer ed
by driving the cylinder actuator or notor 30 as shown in a part ( a ) of
FIG. 5 . Thenahh fiole pha Helpddy R2of sgrowseed dyis héeteonmiessi vienf or ce of
the conpressing spring 28 so that the snmall dianmeter portion 2la of the
posi ti oni ngCpMF iBeratphan| ed dde fremgtheofudihensdmroet efrentlnattttee hment
hol e 2a of each arm 2. After the conpletion of the pulling out operation in
such a mann8iIedfel QsplBt Which &1y axme2 atsudedr out tEkeht oandf raghthe
metal nold 20. As described above, according to the manufacturing nethod
for the rotghyeQipengtimtidre darhboe rﬁsﬁnthG-t%b, simtrawt §chdered téech
that each arm?2 is held in the condjition wherein the positioning pin 21 is
freely novaBl&tAaf Pat¥ePEhe PhRfe e FBineke syERensheRgedement ar m 2

relative to_the holder 1 within the metal nold 20 is carried out by the
positi oni nga%itr?“é’f‘.e% %ﬂﬂﬁd?ﬁgﬁtﬂdz the SpBtem iaf QeklLatidRn-hat each

Assembly is carried out within a metal mold by
inserting the holder side edge pbrtion of each arm 2 into
each groove la 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, fhe
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 §f the body

of the rotary type actuator that is placed within the metal



arm2 is held by the positioning pin 21 which is in a freely novabl e
condition before being fixed in a resin in the above manner. After that,
~the positioning pin 21 is pulled out fromthe suspension el enent attachment
hol e 2a of each arm 2. Therefore, in the manufacturing nethod for the
rotary type actuator of Enbodinent 2 , each arm2 is not restricted - 33
by the positioning pin 21 even at the tigg of thermal expansion of the arns
2 or at the tine of resin contraction in the resin injection nolding
process. Asmaldedwm tthe labqreohazmmet Wettr avtheinyprastee rasihe for
suspensi on el enent attachnent holes 2a is solved in Enbodinent 2. In

addi tion, iaxanglemrfhtquidngowttol polymee r RSy bd¥pehactiyai®r of
Enmbodiment 2 , there is not a process of forcefully pulling out the sleeve
pin fromthe arns aft&extesiin rabedirog aory dfypk raact byt bicf ¢ FrEmbpatif@ent

manuf actured rotary type actuator as described in the above section of the
prior art .lThenefedrestantcaldcpgnes tien mathad beitweeamt thd hoeldedie rotary
type actuator of Enbodinment 2 , warp and distortion of the arns can be

el i mi nat ed. a¥Hee@sh aye Bpiisndlesmositteédns and forns of the arns are

mai nt ai ned in Enbodi nent 2 so that the degree of being coaxial of the
suspensi on el ement at T&ehmerspordd vear irw sefuFE6.. Burshmwsiotke dodly ng i s
applied to the positioning pin 21 so as to reduce the frictional resistance
in the manuP&&tucithgdhrt hotiaryr titre ractngtoype fad@Eniodimeh tEtbodi ment 2 .
As a result , when the arnms 2 are pulled out of the positioning pin 21

the arns 2 BERUFRFE Wifdt Ay degerd kedl @bever ainsh Lfowhethemg b atarome

el im nated and .t he coaxial condition of the suspension el enent attachnent

. hol es 2a c@RNHd L PES RN HE B ¥PMembPeRs 4pta bandhebrapieonsewna df or ns

of the arns ﬁ. As described above, it beconmes easy to nake the di nensions
of a producf Sfrpﬁ&n 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
wherein each arm 2 is connected through the conductive
member 5 in such a manner, the holder i, each afm 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.



- 34 nmnufactured rotary type actuator to fall within the standard
according to the manufacturing nmethod for the rotary type actuator of

Enbodi ment 2. According. to the arm positioning apparatus for manufacturing
the rotary type actuator in Enbodi ment 2, the cone portion 2lc of the
positioning pin 2|1 contacts 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 arm posidesoripedpprarels af poaldedidmiindd, niilfddOteF Y
type actuator with a high precision can be easily manufactured by placing
the positiogmupyesn Pa,i whillvh draweosi gapnwld tpoSin ) afre hBethe naimmd1d di ng
position and in the stand-by position easily and with reliability.

Accor di ng t ¢htilkree s poditthiormmg 2ppadas usr o e Eebadinedtded t k e posdd oni ng
pin 21 can be automatically placed in the armholding position at the tine
of mol di ng fpnmeddsi hhetéret ereaduserfacm dhece hall WL ISinEH koFhmnd, in
addition, the positioning pin 21 can be automatically placed in the

st and- by pog¢iyperdiuatdeasf Rmbhddipeasslire Andm the pesdid quiesst Rhei n
26. In the arm positioning apparatus of Enbodi nent 2, the surf ace of the
posi ti oni ngagms 21 ins tdeathedl ot adirectdduc@aneha e xrhinsdl byepilatcdnae

bet ween the arns 2 and - 35 the positioning pin 21. And, according to

t he ar m posFENGHVR) adpshoamss osf UEnbaple defvris f rithe hicsl geeweinteddgd h
reliability and warp and distortion of the arns are elimnated. As

descri bed aP&¥&iqme @f ntpesa¥rnen? ngnippshat upper shefavesatsurifagert hod
for the rotary type actuator of Enmbodi nent 2 according to the present :

i nvention i §aCdmARNRFAthatthe P Bt (FOPAFHER 21 ¢E thesedgsooryss o be
noveabl e and such that a restricted condition or freely novable condition
(rel eased coAdit tonfddd tdQrecithit ermé 2 predeesifilose bda thenledddmes or e,
the arms 2 are positioned in the condition wherein the positioning pin 2I
is restrict 83 IF§Hg PRel A At pBRAL FdFitty dire bt eBsoinErbBedPRER (Z) After
that, the ar re held by the positioning pin 21 in the rel eased

condi ti on b8E§F§°?a-es%)n 21 @i A 9; égeéf'ﬂrﬁie%“%ﬁs RA®) tierthe (mesadmmeld

PoseL bl Loy garh Rl AL F Y M OTL NG R0 21 plromihe e 2 atter
for the rotapy LRRRIPGY e ROV IEa%r 08 B08e2 3" 8" B rmea
so as to have a margin, it is possible to place the arms
2 in a predetermined positions in the leading out direction
with reliability.

» ~Each arm 2 isk 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 conneqted to the holder 1 and to
each arm 2. As a result, each member of the rotary type

 actuatorisintegrallysecuredelapredeterminedposition

with the resin 6.

Accordingly, in the manufacturing process in



regul ated by the positioning pin 21 at the tinme of thermal expansion of the
arns 2 or at the tinme of resin contraction so that there is no process of
directly lifting up the arms as in the prior art. Therefore, the probl em of
deformation or sinter of the arnms 2 taking place in the suspension el enent
attachnment hol es can be solved. In addition, according - 36 to the

manuf acturing method for the rotary typeyactuator of .Enmbodinment 2 , warp
and distortion of the arns 2 can be elimnated and an excellent rotary type
act uat or tha&mbrekimsenhel produstrdspensi apptiadacd tean aiengal Retbn AHdhough
t he present invention has been described in terns of the presently
preferred entrodi erdse insestied Emdinpsieasédodnt hafe sdiedodesChaswire tise Not
to be interpreted as limting. Various alterations and nodifications wll
no doubt beboddleappar eriin tasidhbotensksined ithd hwmwdtct avehimembddie priasent
-invention pertains , after having read the above disclosure. Accordingly,

it is intenddtan@shape iappecdeddct aitime bespeicaripreted easo € mies hag.dald
alterations and nodifications as fall within the true spirit and scope of
the inventi drand NBUSTRITN 2 APPULCARI S o TYc Thel pipgemio isrhasad § s ppoliides a
rotary type actuator wherein nagnetic heads are precisely placed in

pr edet er m n&@ % ATinHA & trigh attilve vhenresm ol airdn 2tlisonuteafldly obnhbetkd .der
that is the rotary type actuator which is used in a recording and
reproducti on appar at udss@esasibadnabaeei.c sdirgde appastatessf bs appilyieny out
recordi ng and reproduction) a hard disk drive, or the liKke. - 37 CLAI M
1. A rotarytPyp@Ya@@itdrirobpei napygf amrter ingapplstes s eEmbe dholkeditng
head suspension el enents at one end; a holder in a cylindrical shape for

hol di ng sai d &FFOEMHIRG BPetBecPresant iweenitdogr.odis awmsng dogaptni dth
greater than said plate thickness of said arnms are forned in the externa
surface of B&FEMPPAGECTRRA 3R dthedegwpofofiaing mitwadlHsPasalisds t ed
in said groo e 2 single coil part around which a wire is wound in an

al i gned rranﬂér,hg BoRGuet Y Wﬁéﬁbé? theadpasd ssheprl fR¥F e fasdos Rifngheai d

For i nt cor aPE) 2COAH: g e o BHRe ards taRe) er-angosal d [eARagatonal &
Wherei n 1 hes Bl BRBRCFE 3 e o RpchiBIo TG rad 2oost toa 31 8 are
formed in tQSe%% Jkngggog iggigoagnghange over elapsed time due to
residual distortion occurring at the time of press fitting
can be eliminated. Furthermore, in Embodiment'l, since
the conductive member 5 in a band shape makes an electrical
connedtion between the holder 1 and the respective arms
2 with reliability, each arm 2 can be put in the Qrounded
condition in a stable manner.

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

linacylindrical shapeusingas acenter of theoscillation

movement, a conductive member 5 for making a connection



and said plurality of arns are |l ed out substantially in parallel at
predeterm ned intervals. 3. A manufacturing nmethod for a rotary type
actuator which conprises arns in a plate shape for hol ding head suspensi on
el enents at one end; a holder in a cylindrical shape for holding said arns
whi ch are oscillated by supporting the other end of each of said arns ;

3% -_ and a single coil part around whichza.wire is wound in an aligned
manner, wherein the manufacturing method for the rotary type actuator has:
a step of fbetiwgenresvksabmvingnd gae Holtdegr eat &r cbhanplalie pf &l a

t hi ckness of said arnms in the external surface of said holder; a

posi ti oni ngretssdm of posmedobiynd.d fed¢btonpwand iangl. downward directi ons by
nounting the other end of each of said arnms onto each of the upward facing
surfaces of said grooves Emboddmentt He, sqfleovéssaiad winiifles; gaps wam@ tof
connecting a conductive nenber in a band shape to the respective sides of
said arns worelatee tihserthe thntaksasd gf otive saxthis SAiatd @ dsie @nich athesai d
hol der; and a step of holding said arns , said holder and said coil part at
a predet er e ozl t $onfagiel ©f rithegyriad Litecotbiamidgrsai endar o€, eaahd 4l der
and said coil part by forming a resin part through injection nolding. 4. A
manuf act uri §em@modl 3 oks ampunied titpeomet afit theaec guboge s0lal anmode
wher ei n said conductive nenber is connected to the sides of said arns

t hrough ul t BdgenPE teedialyl BirPagansd &t doi hg pes hodoherd wheot plpcede
actuator according to claim3, wherein the plurality of arns is provided,
sai d gr oove¥idhidpial mediafemak@. f of peaidditiozg tihe tdendambimenmembesr t he
arms ) and said plurality of arns are |led out substantially in parallel at
pr edet er m nédiPnebAnd Skaraniar sesowied obe nfhappasaast ive sddefsactfuri ng
a rotary type actuator which conprises arns in a plate shape for hol ding
head suspenSP&R &Xhehtangdt odndbendrokdes| dedni the cyichaityalofsHdpe for
hol di ng said arns which are oscillated by supporting the other end of each
of said ar nE°PRGRF LR RYFELLS JhieeR oihEMani Whideanithe  8ba¥end in an

al i gned nanger, and iecur $ iaid_arnsh said holder and said coil part at a
pr edet er ni n8& 553G rF%@g BSPR 51 BPAGtRed 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 Embodimeht l, 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 being 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 afms due to déformation of the arms 2 can be prevented
during operation. |

In addition, according to the manufacturing



said arm positioning apparatus conprises: a positioning pin for positioning
said arns by insertion into suspension el enent attachnent holes of said
-arnms which are placed at predeterm ned positions in said holder; and a pin
positioning neans having a pin holder for holding said positioning pin
which is novable in the arm positioning direction for positioning said arns
at predeterm ned positions by restrictingg4tbe novenent of said positioning
pin at the time of armpositioning and for releasing the restriction to

sai d positi owithpdifonftke tbeacygnlygtd acinfatsm posEnbodiingnt/.1 Arted m
posi tioni ng apparatus according to claim§6, - 40 wherein said

posi tioni ng geinduetivesmambedi direter apoanidorstdps is epgaged itot ke
suspension el enment attachment holes and a cone portion which has a dianeter
t han gr adualfiespsgeeive stidewod themmes @ cfirihle o hderear iparie oaciaidyai d
pi.n hol der of said pin positioning nmeans has a cylindrical surface with a
simal | di anetdr thigacognieddsi ath@ amvkorte bfeéhet saml thdoanit el tpasstamic of
said positioning pin and an inclined surface that makes contact with and is
posi tioned Meliding @ asoitoi ba bhtegink lps iddmini mgd pt mro@ghAhngemtion
positioning apparatus according to claim6 or 7, further conprising: a
first pressmed i yitthae nemi o ebyidss mading: gslosi 1 g diiengbpivie cansaicd igrmm
positioning direction and a second pressing neans that can depress said pin
hol der i n s&o®dktd posi tTharegyvdi esemnlvfceni e posirriedi aytpvd tioart

provi ded inside of a contai nnment chanber containing said pin positioning
means whi cha®d¥ingestressy tosdihe prEMAcRdEP ithall wrchi arm Br edat dreri ned

upper
PP 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)

Amanufacturingmethodforarotarytfpeactuator
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 Embodimentvi.



position by said second pressing neans and said positioning pin is placed
in the two places of a armpositioning position and an arm hol di ng position
by said first pressing neans; and said pin holder is placed in a
predeterm ned | ower position by said second pressing neans so that said -
41 positioning pin is placed in a stand-by position wherein said
positioning pin comes out of said suspengéon el ement attachnent hol es of
said arnms. 9. An arm positioning apparatus according to claim®6 or 7,
wher ei n sai @heasifidms) nghese kxplaltatgend arel eymiperédon that continues to
said cone portion and a flange portion that protrudes in the radial
direction fromsaid | &sgelasamtbed [or ttilon, abodes&inbod iméwt der, has a
cylindrical surf ace of a large dianmeter on which said flange portion
slides and poSsliatieudgceft haplfuaraki oy S{ ehrleet Weentis@i gregleintdri cal
surface of a large dianeter and the inclined surface, a first conpression
nmeans i s prembgddnzattneenft hemsl @ngien pohei ariefl datecPOShki ¢Fineg pi N and
the flat surface of said pin holder so as to conpress the flange portion of
sai d positivpiragdidowmdihectiansun FIGE i itk e At Eeei bo therkRoldete two
~nove away from each other, a second conpression neans i s provided between

t he surfacelsf campdidtied withha eometiambemoldhanber thleamayont achardaigd pin
positioning neans in a freely slidable nmanner and said pin holder so as to
conpress t heesholadonithherodidunmdgtypel satdagior of dBmbodimeatdi2 ecti on
wherein the two nove away from each other 10. An arm positioning apparatus
accordi ng tBosR&ilareing gf ther enmsa Zwwébabive $a dhwdieldarngnpithet hat
is inserted into said suspension el enment attachment - 42 holes of said
arms i s coal®@ddinthoarspArecrenentlefit 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 suspension 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 1s carried out. Though the case Wherein there 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
apparafus 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



material:- 11. An arm positioning apparatus according to claim®6 or 7 that
is built into a netal nold for resin nolding . 12. A manufacturing nethod
for a rotary type actuator which is manufactured by resin nolding both
sides of a hol der nmenmber in a cylindrical shape for supporting arms on a
chassis so as to rotate, and said arns for attachi ng suspension el enents
havi ng nmagnetic heads at one end of each,armand a coil nenber, and said
manuf acturi ng net hod having: a step of p?am ng said arns at predeterm ned
posi tions renstakléd sai dshdldaiatrohen ahairddeterdineda doistan®l d for
resin nolding;, a step of carrying out positioning of said arns by inserting
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pin 21. The first holder 23 contains the pdsitioning pin
21 within a containment portion 23a having a small diameter

and a containment portion 23b having a large diameter. The

containment portion 23a'having the small diameter of the

. rdEE

first holder 23 contains the small diameter portion 21la

of the positioning pin 21 with some clearance
(approximately 0.05 mm) in the diameter direction sb as
to guide the movement (entering and exiting) in the
up-and-down direbtions 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 coneportion2lcof thepositioningpin 21 makescontact,
a flat surface 23d opposite to the flange ﬁortion 21d in
the diameter directions, and an arc surface 23e on which
the flange portion 21d can slide. The externai 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 positiohing pin 21. The positioniﬁg pin 21 is

compressed in a downward direction by this compression

spring 29. In addition, a compression spring 28, which
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"10% o{ 0&' (s PO&&Lded between the upper surface (surface facing
upward) of the containment portion 23b of the large diameter
of the first holder 23 and the surface of the ceiling of
the pin containment chamber 31. The first holder 23 is
compressed in the downward direction by this compression
spring 28. As a result, the entirefy of the pin holder
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. In 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
guides the small diameter portion 34a of the first pressing
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
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aspace33betweenthethirdholderZSandthefirstpressing
pin 34. The external surface of the third holder 25
contacts the inner wall surface of the pin containment
chamber 31. A through-hole 25a is formed in the third
holder 25. The through-hole 25a is connected by a tube
27 so as to link the space 33 inside of the second_holder
24 to a pressure adjustment apparatus. 1In 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 aétuator
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
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33a that is beneath the first pressing pin 34 via the tube
27 so that the pressure within this lower side space 33a
is increased. Thereby, thefirst pressing pin 34 israised.
The positioning pin 21 is raised until the cone portion
2lc thereof contacts the inclined surface 23c of the first
holder 23 in accordance with the raising of this first
pressingpin34. Thepositioningpin2lstops by contacting
the inclined surface 23c¢ in such a manner. And, the small
diameter portion2lawhichis ledout in the upward direction
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 directions (left and right directions
in FIG. 5). The cone portion 21c contacts the inclined
surface 23¢ 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, eash 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
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2109 () - MVBNFINGORAEN Bnh@Le 2a of each arm 2 with the small diameter
portion 2la of the positioning pin 21, the positioning of
each arm 2 relative to the holder 1 can be carried out with
reliability and the degree of being coaxial of each
suspension element attachment hole 2a can be secured.

When the positioning of each arm 2 is completed
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 re'duced 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
accordance with the lowering of this fifst pressing pin
34 sb that the cone portion 21lc of the positioning pin 21
separates from the inclined surface 23c of the first holder
23. Atthistime,thesmalldiameterportionZla,themetal
mold 20 and the containment part 23a of a small diameter
'haveacmrtainamountofclearance(approximately0.0Smm).
As a result, the small diameter portion 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 2la 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
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mold 20 and is molded with resin.

After completing the resin molding in the
conditionshowninthepart (d) of FIG. 5, the secondpressing
pin 26 is lowered by driving the cylinder actuator or motor
30 as shown in a part (e) of FIG. 5. Thereby, the pinholder
22 1s lowered by the compressive force of the compressing
spring 28 so that the small diameter portion 2la of thé
positioningpin 2l ispulledout fromthe suspensionelement

attachment hole 2a of each arm 2. After the completion

of the pulling out operation in such a mannér, 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 positionihg 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
movableconditionbeforebeingfixedlearesin:ﬁltheabove
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

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

' #10% & () -
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expansion of the arms 2 or at the time of resin contraction
in the resin injection molding process. As a result, the
problem of deformation or sinter in the suspension element
attachment holes 2a is solved in Embodiment 2.

In addition, in the manufacturing method for the
rotary type actuator of Embodiment 2, there is not a process
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.sebtion 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 so that the degree of being coaxial of the
suspension element attachment holes can be secured.

Furthermore, coating is applied to the
positioningpin 21 soas toreduce the frictional resistance
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
thecoaxialcondithnlofthesuspensionelemeﬁtattachment
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



109B& ()- 109B& ()- 109B& ()-Z,s:109B& ()- 10rr 10rrhi>ioiijja?H4 1!
10rr! &109BB& () - 109B& ()- 109B& ()- !'fmloYBB& ()- 109B& () -
1098B&' () - 3j Okkl KI / mi m*?H4 1! 10rrs6 10%B& ()-!3. $109BB& ()-, 109B& ()- *
109B& ()- 3% 109B& ()-! @" 1098B& () -i nmmmmmmDnn~\ = 1! 10r, M10%& ()- !
11094} & ()- 109 ()-! 10%\& ()- 10 10 10S810%& () - nn/oi opgQ} " <~\= 1!
10r! @Y%&* 10%pp& () -ff"109%& ()-!L(109%& () 3410%& ()- 10%& ()- 'Y
"109% ()-Qqrrrss s!s(s}rg\: 1! 100 &@10% & ()- ‘
manufactured rotary type actuator to fall within the
standard accoréing to the manufacturing method for the
rotary type actuator of Embodiment 2.
According to the arm positioning abparatus for
manufacturing the rotary typebactuator in Embodiment 2,
the cone portion 21c of the pdsitioning pin 21 contacts
the inclined surface 23c of the pin holder 22. And, the
positioning of the positioning pin 21 in the axis direction
and in the diémeter direction can be carried out easily
and with reliability.
According to the arm positioning-apparatﬁs of
Embodiment 2, the rotary type actuatorwithahigh precision
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
reliability. o
According to the arm positioning apparatus of
Embodiment 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 éin 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
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the positioning pin 21. And, according to the arm
positioning apparatus of Embodiment 2, sinter is prevented
with reliability and warp and distortion of the arms are
eliminated.

As described above, the arm positioning
apparatus in the manufacturing method for the rotary type -
actuator of Embodiment 2 according to the present invention
is formed suéh that the positioning pin 21 is formed so
as to be moveable aﬁd 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 ahd, then,
it becomes possible to easily pull out the positioning pin
21 from the arms 2 after the arms 2 are secured in the resin.

According to the manufacturing method fqr 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. Th'_erefore , the problem of deformation

or sinter of the arms 2 takingplace in the suspensionelement

attachment holes can be solved. In addition, according
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the product dimension standard can be gained.
Although the present invention has been
described in terms of the presently preferred embodiments .
it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and
modifications will no doubt 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 1like.
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"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

end of each of said arms is inserted in said 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

aresin part for integrally combining said arms,
sald 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 nﬁmber 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 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;
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surface of said holder;

a poéitioning 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
sald 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
insertedintosaidgroovesofsaidholderandofsaidholder;
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 manufacturing_method for a rotary type
actuator according to claim 3, wherein said conductive
member is connected to the sides of said arms thréugh
ultrasonic welding.

5. A manufacfuring method for a rotary type

actuator according to claim 3, wherein the plurality of

arms is provided, said grooves of said holder are formed
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are led out substantially in parallel at predetermined

intervals.

6. An arm positioning apparatus for
manufacturing a rotary type actuator which comprises arms
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 coil part at a predetermined position
by resin molding, and

said arm positioning apparatus comprises:

a positioning pin for positioning said arms by
insertionintosuspensioﬁelementattachmentholesofsaid
arms which are placed at prr.edetermined position.s in said
holder; and

a pin positioning means having a pin holder for
holding said positioﬁing 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.

7. An arm positioning apparatus according to

claim 6,



U ()-!1"1109%JU& ()- 10% U& ()- M10%& ()- OY 10%
U& ()-s!,' $109JU& () - 7adBoP1X@& ( 10% U U& ()-' 10% U& ()- % 10%

U& ()-,# #10% & ()- L!10% U& ()- Yt10% U& ()- WaVK@@& 10 U 10 U 10 US810%
U& ()- s610% U& ()-4,10% U& ()-2 10% |

U& ()-!.&LO%JUE () - 9t } "<VK@X@ yL10%H& () - YI0%H& ()- y 10%4& ()-!(

&10%

1094 (& ()-!1&10%41& () -SLy10%& () - 4] aBVEKEX@ &&! 10%H& () -

' wherein said positioningpinhas a small diameter
portion that is engaged in the suspension element
attachment holes and a cone portion which has a diameter
that gradually spreads outward from said small diameter
portion, and

said pin holder of said pin positioning means
has a cylindrical surface with a small diameter that guides
the movement of the small diameter portion of said
positioning pin and an inclined surface that makes contact
with and is positioned by the cone portion of said
positioning pin.

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

a first pressing means that can depress said
positioning pin in said arm positioning direction and a
second pressing means that can depress said pin holder'in
sald arm positioning direction of said positioning pin are
provided inside of a containment chamber containing said
pih positioning means which can slide freely;

saidpinholderisplacedinapredetermined upper
positionbysaidsecondpressingmeansandsaidpositipning
pinis placed in the two places of a arm positioning position
and an arm holding position by said first pressing means;
and |

saidpinholder isplacedinapredetermined lower

position by said second pressing means so that said
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v claim 6 or 7, wherein said positioning pin has a large
diameter portion that continues to said cone portion and
a flange portion that protrudes in the radial difection
from said large diameter portion, and

sald 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
portion of said positioning 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 away from each other, a second
compression means is provided between the surface of a
ceiling of the containment dhamber that contains said pin
positioning 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 the 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
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holes of said arms is coated with a sinter prevention
material.

11. An arm positioning apparatus according to
claim6<n:7thatisbuiltintoametalmoldfbrresinmolding.

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
armsonachassissoastorotate,andsaidarmsferattaching
suspensien elements having magnetic heads at one end of
each arm and 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 moiding:

a step of carrying out positioning of said arms
by inserting a positioning pin in suepension eiement
attachment holes of said arms so as to restrain and position
said positioning pin at a constant axis position;

a step of resin molding said arms by releasing
the restriction of said positioning pin after ihe
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.



