; e3egbbceXte(g6”hgTg[iH , 30 April 2003 THE TI TLE OF THE I NVENTION 5 THE
FI ELD OF THE | NVENTI ON The present invention relates to a swng armfor
magneti c di sc. rly, the present invention relates to a sw ng
arm for nagnetlgmmﬂummwmm@wmﬁconprlses 10 a plurality of aéBUQEHbféés t he
arm menbers bei ng cop, g d together tolbe integral with each other
BACKGROUND OF THE PRESE I NVENTION 15 FIG 7 is a general oblique view
illustrating an enbodi nrent of the sw ng arn1for netic disc. The sw ng
arn1for nagnetlc di sc |s : dhQF B VI IEDBf t he present

nventi on. for gnetlc dISC 11 has an armportions 11, 12,
22, 32, ammwﬁmlﬁm mam cal portion 20 42. The cylindrical portion 42 has a
fitting h ch a bearing for supporting a spindle (not shown) is
fitted. Therelsypoat he swi iV B¢ ABM KFOGNMNANETEE BPISE&WM ngs about the
spindle. The swing armfor nmagnetic disc 11 has a plurality of arm portions
12, 22, 22, 32 extending forward 25 formthe cylindrical portion 42, and
formed in spaced rel ati on between its top position and its botton1p05|t|on
and a Povabl e coil -w ndi nGHEoRLE]L EHBNg &g R side 30 April 2003
-2 opposite fromthe arns 12, 22) 22 32 and extending fromthe side of the
cylindrical portion 42. Cbnventlonally the fitting hole 41, cylindrical
portion 42, the plurality of arns 12, 22, 22, 32, and the novable
coi | -wi ndi ng portieonrsesenkerenvertgral Isetateed ints swingl arst riwt ur al
menber as the swing armfor magnetic disc 11. In conventional production of
t he above ragngt be ndferc .maYeae eaditticuiariyly the ogpebbdynNentrigorar m
portions and a cylindrical portion integrally forned therewith and 10 nade
of mat eri alelafeds aso ad sy hog awas L Pas magmer iex cbbs ¢ wi vhichecoopatilses

coil-w nding portion by a conbination of die casting and extrusion
procekges.a plurality of arm members, the arm members being connected

together to be integral with each other.

BACKGROUND OF THE PRESENT INVENTION

15 FIG. 7 is a general oblique view illustrating an
embodiment of the swing arm for magnetic disc. The swing
arm for magnetic disc is conventional, and complete of the
present invention. The swing arm for magnetic disc 11 has
an arm portions 11, 12, 22, 32, and a cylindrical portion

20 42. The cylindrical portion 42 has a fitting hole 41 in
which a bearing for supporting a spindle (not shown) 1is
fitted. Thereby, the swing arm for magnetic disc 11 swings
about the spindle. The swing arm for magnetic disc 11 has
a plurality of arm portions 12, 22, 22, 32 extending forward

25 form the c¢ylindrical portion 42, and formed in spaced
relation between its top position and its bottom position,

and a movable coil-winding portion 46 arranged on the side



After the body with armand cylindrical portions that were integrally
formed, has been rough fashioned, the shape 15 required for the body were
machined and finished. Thus, the formof the body with the arm and
cylindrical portions was taken on formused as the productsow&§n|5683
practice descri bed above, expensive nmachines and tools for cutting were
required, and then resultant 20 product cost was al so expensi ve because of
required long tinme for the works. Thus, the conventional swi ng arm for
magnet i ¢ dipgmodihtlei Aconvahieerdrmps obl ene 2 , SUAVARNZ Cin dHEXIERVEENT ONE 2&m
Consi dering the above problens in the conventional production) the present
i nventi on threovs Dde afswhieg crimidrical0 papriio003. - 3Coageeattiomt Sy, whi ch
conprises a plurality of arm nmenbers made of netal material, the arm
menber s beilrg fasseindd dob v thl cachl bhed cied potredreal 142 f arireeg Inedealti oy, The
swing armfor magnetic disc can be produced w thout the cutting work 5
requiring afarmseiof, 2he 2mchlinean@ndheoobsabare cotifli-ngindingrpdertion
achi eve the above objects, the swwng armfor nagnetic disc provided herein
conprises 4% plaalidyeotadlm feommed icommecteihd dgesbencttmdel imdmtggal Wt h
each other, each of the arm nenbers being made of a netal material, 10 the
arm nmenbens hivé ngwangop rsurfae emaankatitcordisa f age, an arm portion forned
in one side thereof for fixing ginbals) and a cylindrical portion forned in
opposite end si de toawvdmel e al porédantivmeodr thpodaboboBSswehgga amrgwged in
spaced

magnetic disc, firstly, a rough body having arm portions

and a cylindrical portion integrally formed therewith and
10 made of material such as aluminum, was fashioned except with
the movable coil-winding portion by a combination of die
casting and extrusion processes.
After the body with arm and cylindrical portions that
were integrally formed, has been rough fashioned, the shape
15 required for the body were machined and finished. Thus, the
form of the body with the arm and cylindrical portions was
taken on form used as the product.
With the practice described above, expensive machines
and tools for cutting were required, and the resultant
20 product cost was also expensive because of reguired long
time for the works. Thus, the conventional swing arm for

magnetic disc had inconvenient problems.

SUMMARY OF THE INVENTION

25
Considering the above problems in the conventional

production, the present invention provides a swing arm for



rel ati on between the up and down positions, the cylindrical 15 portion
extending fromthe top surface of the arm nenber and protrudi ng downwardly
fromthe bottom surface of the arm nmenber) the cylindrical portion each
having a | arge dianeter cylindrical portion and a small di ?@Agr“ 2003
cyldindrical portion) the |arge and smalb-diameter 20 cylindric portions
of the arm nenbers each havi ng equal outside dianeter to each other, the
swing armfor nmagnetic disc having a top arm nenber, at |east one or nore
i nter redi abgreatn credrbers yhacd admpsersas me ehbealotyt bé anm memierss t he
cylindrical portion of the top arm nmenber 25 having an inside di aneter
which is olde pfadeteimatdrdiadt,ahbe,athamantenshecialg pertaemnl ¢@ wineh t op
arm nmenber having the small diameter cylindrical portion which is of 30
April 2008ach atphedeter dintedysd Ekye fbengidh,ralwtiober nebleaseiagd domer arm
menber each having a | arge diameter hole portion, the |l arge dianmeter hole
porti on h&vimgaamd tnse dbi sic aned dre pibsfantdaw i yheaguralt hteo ctutver ioug siadek
dianeter of the small 5 dianmeter cylindrical portion of the top arm nenber,
t he | & gereiganet g cyhendsiecalf pohi¢ | machhnielse aint eroxels af eraed tlitdwey . arm
menbers each having a sleeve |length substantially equal to the sleeve

| engt h of the saal brdieais iaxdipoettha alfotrbeobdpcarsm mrdbewiddarm
cylindrical portions of the top, 10 internediate, and | ower arm nenbers
each bei ngost apperk tt v alighc tdweo v hdedehdiradmt epmpafi stere a ariae adnick v reaf |

di aneter cylindrical portions to provide a receiver portion thereon, the
cyl i ndri cakmpardminassofconine d topd atogreiizer tavbag iatfdditda hgwhehe efaorired i n
the inside dianeter thereof, the 15 internedi ate and | ower arm nmenbers each
havi ng a bithiemgehealheo Exttendirmgmémbarshze 1 By geadi afed ere tleadl matertiled end of
the small diameter cylindrical portion of the cylindrical portion thereof,
t he drmal | ttieametemembenslrhaaingoatiop sdirfheecyhi hdtitoal sparftaican @m t he
top arm nenber being fitted 20 in the |arge diameter hole of the

cyl i ndri cakrmppptritdron rf afreed ni mromeei ot @e atheneatfefort Aéxsmgl bidbarist,er
cylindrical potion being fitted in the |arge dianeter hole of the

cyl i ndri cahdper tivédn no¥r jfagwt heer € hoer fredimede iar appestidre @nd Isd deogromar m
menber) the shoul der portion of the cylinder 25 portion of the top, and

i nt er nedi 4he arm perberon carthaciymgportions being arranged in spaced

relation between the up and down positions, the cylindrical
15 portion extending from the top surface of the arm member
and protruding downwardly from the bottom surface of the
arm member, the cylindrical portion each having a large
diameter cylindrical portion and a small diameter
cylindrical portion, the 1large and small diameter
20 cylindrical portions of the arm members each having equal
outside diameter to each other, the swing arm for magnetic
disc having a top arm member, at least one or more
intermediate arm members, and a lower arm member of the arm
members, the cylindrical portion of the top arm member
25 having an inside diameter which is of a predetermined
distance, the cylindrical portion in the top arm member

having the small diameter cylindrical portion which is of



with the top surface of another internediate arm nenber or the | ower
menber, respectively, the | owernost end 30 April 2003 -5 surface of
cylindrical portions of the top, internediate) or |ower arm nenbers
contacting with the receiver portion of the cylindrical por3td' ﬁg iPEO@Fi!Ot her
I nt.er medi ate arm nmenber or the |ower arm nenber, the fitting ['6§~6F the 5
cylindrical portions of the top, internediate, and | ower arm nenbers

coupl ed and conmuni cated with each other so as to be integral

arm
t he

bei ng

with each

ot-her. By aviprtade térinheedosdterenct ilamg tth t hehabbwvbesmwiedd. carendrot Inegeet i C

di sc, one of the internediate armnenbers in 10 the swing armfor

magneti c

di.sc can kermpmamnkerd sath hakdng g lparge alidmetbol Hodg @ombiai e cCloe |

portion.

It is desired that the holding portion in the swing arm for

magnet i ¢ diasggar difames] ¢/r f twoied. pPrefiomabhyyinkge ayl iindridal dhdemieoeas each
having the fitting hole connected 15 in the assenbling relation with each
ot her may subdtaedliylilnt egrnatedtd htbaghutedide cocdmagelkapdr tdre tdmeall

peri phery thereof,

shape.5 20 dBRindt &ESERLRTIAIN &1 ThErBRAN NGS £h6& tbp sawmvaetmbeal,| ythe

secti onal

vi ew showi ng conponents of a swng armfor magnetic disc

accordi ng ltargd e ianveneronyl 2hdEiGa 12 pios td oreritn calel § nteatn exticd t & i aavd

showing a first enbodi ment of a swing armfor

the i nventliogr ar30mémbidr L@ hakiGg 3 $seavehbbegpdr spbettiaver ivi Ely
showing a first enbodi nent of the swng armfor nmagnetic disc accordi
t he preserigualveard ichre aldecawihdlesgttd Gf 4hiessmaMiod taperspdectl o nt iewwn
showi ng a second

10

15

20

25

of the top arm member, the cylindrical portions of the top,
intermediate, and lower arm members each being stepped
through the inside diameters of the large and small diameter
cylindrical portions to provide a receiver portion thereon,
the cylindrical portions of the top arm member having a
fitting hole formed in the inside diameter thereof, the
intermediate and lower arm membeés each having a fitting
hole extending from the large diameter hole to the end of
the small diameter cylindrical portion of the cylindrical
portion thereof, the small diameter cylindrical portion of
the cylindrical portion of the top arm member being fitted
in the large diameter hole of the cylindrical portion in
the intermediate arm member, the small diameter cylindrical
potion being fitted in the large diameter hole of the
cylindrical portion of another intermediate arm member or
the lower arm member, the shoulder portion of the cylinder
portion of the top, and intermediate arm members contacting
with the top surface of another intermediate arm member or

the lower arm member, respectively, the lowermost end

the resin coating |ayer being applied into the desirable

magneti c disc according to

ng to



5 enbodi nent of a swng armfor magnetic disc according to the present
invention; FIG 5 is a whole perspective view showng a third enbodi nent of
a swi'ng armfor nmagnetic disc according to the present invention; 10 FIG 6
is a view depicting an arrangenent of media, magnetic discgg I\@Fil ?b%%pl e,
in.relationship with the swng armaccogding to the present 1 nvention; and
FIG 7 is a view depicting a conventional swing armfor magnetic disc
(including a depiction of the swng arm 15 for magnetic disc according to

t he presesurnfamnpifot)e CTHE IRREFERRED EVBODE MENT heFt 3piE il iNvENTE QlilaRef erri ng
to FIG 1 as an exanple of the present 20 invention, there is illustrated a
swi ng ar mofroid owegnetrine mirsze 4 ) cohitel tiing akicrh apee trandigect porad.ohe
swing armfor nmagnetic disc 11 conprises three arned nenbers of a top arm
menber 12pfanthaet eyiecidatiec al mperthiern 28 farch et henerd naremmedbate32 rm The
top, internediate, and | ower arm nenbers 25 12, 22 and 32 have arm portions
13, 23 andedderarr atlcgl Lndeircalrmpordmioas, 15he2d i mnch$Shbdesed fatttaglj acent
to proxi mal ends 12b, 22b and 32b therein and extendi ng 30 April 2003 _7_
downwer dl gyllieydfical Igostbohd bé abhsetwed timdiemmediher,ofhnidhé@ower
internediate armnenber 22 is not limted. The armportions 13, 23 and 33
of the toprm meabred bted rand duyikesd aamd neorien 81 hatve dawduthoet cdpertiey 13a
23a, and 5 33a for losing weight so that the inertia is reduced with
respect teotls wai gh¢ bhteheadr mitelrbeash arthext rcul ar hol es

By virtue of the construction in the above swing arm

for magnetic disc, one of the intermediate arm members in

10 the swing arm for magnetic disc can be provided with a
holding portion for holding a movable coil portion. It is
desired that the holding portion in the swing arm for
magnetic disc are freely formed. Preferably, the
cylindrical portions each having the fitting hole connected

15 in the assembling relation with each other may be fixedly
integrated through resin coating layer on the periphery
thereof, the resin coating layer being applied into the

desirable shape.

20 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a wvertically sectional view showing
components of a swing arm for magnetic disc according to
the invention;

25 FIG. 2 is a vertically sectional view showing a first
embodiment of a swing arm for magnetic disc according to

the invention;



14, 24, and 34 forned near its distal end. The circul ar holes 14, 24, and
34 are adapted to secure ginbals 45 to the armportions 13, 23 and 33,
respectively, as shown in 10 FIG 6. Each of the ginbals 45 forwardly
extends outward from | eading end 12a, 22a, and 32 a of the i~oNs 13,
23, and 33. In addition, the armportiogs 13, 23 and 33 arﬁj&ﬁr«?@o%
gently taper off so that the inertia is reduced for the purpose of

| i ghtened weight. As the need 15 arises, the armportions 13, 23 and 33 nmay
be formed in sam&amM di hi sv &helio lappl e sge t hé vieaperew Téhirowyhigndr ifciats t
portions 15, 25 and 35 of the top) internediate and | ower arm nenbers 12,
22 and 32 embodimpeet of | tihdrsewhhgparmni bos Mégnatiandide bhavdaryimg ges

di aneter, 20 and lower cylindrical portions 17, 27, and 37 having snaller
di anet er, thespacdseetyinTiea tsivad | asli ameherl d;ower cylindrical portions 17,
27, and 37 each integrally extend froma bottom surface of the |arge

di anet er upper @Vld.ndriicala patidlenset6pe2d,ivendv Béwsohbhangstaeppatbpdrti ons
25 18, 28, and 38 are forned between outside surfaces of respectively, the
| ar ge 3i aweiberd inpget oYl anémiical quontfonsmaGnedi antli 86 aadotldd et d

di aneter | ower cylinder portions 30 April 2003 _g_ 17, 27, and 37

i nt egr al | y hextyersk engt dowowartdion f rom t he bott om surface, of respectively,
the |l arge di ameter upper cylindrical portions 16, 26, and 36. Each of the
st epped portiongIiar.e 5 of sed phopendatdpecbive tvHewigeowinyha aHirdri cal
portions 15, 25, and 35. The armportions 13, 23, and 33 have |larger width
t han the dmeiimiewt bBeacymiindy izah Portinapaeli)c b s@ndcdbrdiey ehy, the
swing armfor magnetic disc 11 is provided with brimshaped portions 12c,
22c, and 32e ipdesggmt| ynvemteiddd into respectively, the arm nmenbers 12,
22, and 32, and protruding externally and horizontally with respect to a
top ploane surfa®acaf 6 hes aylvielwi dapipoinigorsn: By rébgemadt3bf asdihown in
FIG 3. The description now will be made in relationship with 15 the top,

i nt er redi aagnarndi ¢ dierc s iawe ekemp 11, 122 rednrd i3th $loi pedi tIndihe dwdldg in
different shapes. It will be understood fromFIG 1 that the |arge dianeter
upper cyl bmdr iacdopdingotolGhmpaesentsidoention; and

FIG. 7 is a view depicting a conventional swing arm
for magnetic disc (including a depiction of the swing arm

15 for magnetic disc according to the present invention).

THE PREFERRED EMBODIMENT OF THE INVENTION

Referring to FIG. 1 as an example of the present

20 invention, there is illustrated a swing arm for magnetic
disc 11, which is taken apart and sectioned. The swing arm

for magnetic disc 11 comprises three armed members of a top

arm member 12, an intermediate arm member 22 and a lower

arm member 32. The top, intermediate, and lower arm members

25 12, 22 and 32 have arm portions 13, 23 and 33, and a
cylindrical portions 15, 25, and 35 formed at adjacent to

proximal ends 12b, 22b and 32b therein and extending



dianeter R1, and an inner dianeter rl, while the small 20 dianmeter | ower
cylindrical portion 17 has an outside dianeter R2 which is of value |ess
than that of the outer dianeter RL of the |large diameter upper cylindrical
portion, and an inside diameter R2. Therefore, the cylindri !L\P rngcipb 15
of the top arm nenber 12 has an inside-gurface 25 extending PO ¢ rim
shaped portion 15 to the small dianetrical |ower cylindrical portion 17 and
formed with same di aneter. 9 30 April 2003 The top arm nenber 12 has a
fitting halem@ardalvhikbhrafibear. ng tdehiccd ¢ dre slyEortedglea sm ndirgbé s
fitted (not shown), the fitting hole 19 extending between the top surface
and the emd ofhé hiénseaahleddisanet 2rm| nembexyldhdr $ cabth lparitieod. 17 of the top
arm menber 12 . Furthernore, L1 denotes a first length of a sleeve between
t he back surfacahmnathepoppdsintsel3i, d&3 tamd B8 ¢ Hrisutbaceiand rinfeal 1 Over nost
end surface of the |l arge dianeter upper cylindrical portion 16 of the top
arm nenbemnt? 1l carglr L2 mlanailesra seeend tengult o eofirmy sl 2eve dd weetidt he
stepped portion 18 and the | owernost end surface of the small dianetrical
| oner Tyl i3ndr ifcat JpogingnwéIghtheo nithertediatinar oi aetber eZ2 cad s av iiels sane
profile in section as that of the top armnenber 12. The | arge 25 di aneter
upper cyl iredpeat tothieowe2Ghtand the ssmaimendi anet emd evdarcwyd + narl €4l
portion 27 of the internediate arm nmenber 22 conprises the first and second
sl eeve | engt,h24,1 and B2, frespeiineakyitsi milsardly é0ndt heThep cdrmuieaber 12
The | arge di aneter upper cylindrical portion 26, and the 20 snall
di anet er hoders ciyd j npldi, cahdpGrd iaare 27d Aptedsitde s  ounedgivinbla ltshat Hutsi de
dianeters RlL and R2, respectively, simlarly to the top arm nenber 12.
However, tthe awmn nibrichdnpol8ioR32andf 3the riedpecetivaly ,amm mrdwer 22 has
i nsi de shape different than 25 that of the cylindrical portion 15 of the
top arom nEmTeer 6L2. EHuch i0fi dee shapbadengsi Sexvetdl geehokad29auividrd ar ger
dianeter, and a small hole 29¢c with smaller dianeter. The 30 April 2003
-10 | ar ge fdicamiteerd hrod el 3 &, of2 &, scd ik insifdehdi amet portzd drimatli s si zed
to allow the small dianeter |lower cylindrical portion 17 of the top arm
menber 12280 bBmdilded ITheadditthorspethé¢i sahl poriticingli hy, R23~amxd a3 R2 <
r2, and depth hl having 5 a length substantially equal to the sl eeve |length
L2 of theagrenldesligrdt o |aerkElyyltiarketcalffpaai bhat7 tispetntictdll yisL2 S
hl . The small diameter hole 29c extends fromthe | ower end of the |arge
di amet er wuggarced | foxir tkal ppopPisen ofs kightenedweeighd .of Ashéharaided
di anet er upper cylindrical 10 portion 27, thereby a receiver portion 29b of
the AA i nariiesds pdrhe ermpoirs fursrdd + Rloagl a3prand e rdzeed e eridieng from
the | owernost end of the |arge dianeter hole 29a to the top end of the
smal | di afd@erh Hol Bhous. appiy inhetRgr §8PHTanet er hol e 29a or the receiver
portion 29b, 15 and the small dianmeter hole 29c formthe fitting hole 29 in
whi ch a beari ng Td&/i e $BAT$GRpoPATg @8 ptAdl €5 €49 t32dofFEPehdBre, the
cylindrical portion 35 of the |ower arm nmenber 32 al so_has _the |arge
di anet er dFFSTRSAIAERI *RRA IOVEFFTRANCTRETSNhE Y P ARE 12 NAMS YRHSdri cal
portion 20 37, and the stepped partign 38, but the | ower arm nenber 32
doesn' t h&ve L £afe %?BFEPé‘Si 3eéPi BR a%stulP%YlB? trEoegpldpmetdiber 12
The cylindrical portion 35 has the |arge dianetrical_upper, cylindrical
porti 38%?8?’(‘9%‘:}5?lf’ﬁélcﬁﬁ]sm’étdigd%%tlgr' RT, %’ﬁg %%g‘aé’rfﬁ’lilsﬂ‘ia&r?ﬁ’?i cal
| ower 25 cylindrical portion 37 rhich is.of the tside dianeter R2,
simlarly%H&RHeetyl i AGSPEAhEFtYon 15 T&eth@mﬁiﬁ arth3Rnber 12ower

cylindrical portions 17, 27, and 37 each integrally extend
from a bottom surface of the large diameter upper
cylindrical portions 16, 26, and 36 so that stepped portions
25 18, 28, and 38 are formed between outside surfaces of
respectively, the large diameter upper cylindrical portions

16, 26 and 36 and the small diameter lower cylinder portions



30 April 2003 -11 However, the large dianeter upper cylindrical portion 36
of the cylindrical portion 35 has a sleeve length L3 having the sane or
slightly short length relative to the sleeve length L1 of the | arge

di anet er upper cylindrical portion 5 16 of the top arm ne o
addition, the small dianeter |ower cyligadrical portion 37% ﬁbﬁ” deé
cylindrical portion 35 has a sleeve length L4 having a short |ength
relative to the sleeve length LZ of the small dianmeter |ower cylindrical
portion 1Z27f 2he eof &M hehberally lexherdoner davwandge dirameteheupper
cylindrical portion 36 has an inside dianeter r2 sized to allow the small
di anet er bovwgronr\duntiaceal oforeisepe cti weln, t beeoliasgge ddicavester WP ¢D be
fitted therewith, specifically, including RZ ~r2 or RZ <r2, and a depth
hl havi ng ewibstdmni call potttel s safe Réngtand el@tive to the sleeve length Lz
of the small diameter |lower cylindrical portion 17, specifically, LZ S hl.
The | ower arm mEadr oF2thass aebptetd ngridlom 38 renhipchedopprpsasi ixykayge

di aneter hole 39a with the depth hl of 20 the |large dianmeter upper
cylindsicalo pbet s bde36f whenmtliddamebérphoke o3%c 16f, 2he smdlis5 di driee er

| ower cylindrical portion 37 integrally extending fromthe | arge dianeter
upper cyl iamir ipattpontsi B 36280 tdred eBd teereeolarged avidtlei teanporte on 39b
formed on a plane surface laterally 25 extending fromthe | ower end of the
| ar ge di adgtaare thet e cPathe t bpltiodrdnch bf pole isymd | 1d,an@ber aonfle BDc.
According to the present invention, the swing armfor 30 April 2003 -12
magnet i ¢ dhexr ey i loosstime et Wotrhmaghey iar disenberi d Brdawod edtver riedi at e
arm menbers 25, and a | ower arm nenber 35) as illustrated in FIG 6. Four
arm nenbebs igf shwpedi ngradmdorlhar d2drscabl - ainteged 1By fsermddt hree
media 50 5 such as a magnetic disc. As described above, the nunber of the
i nt ernedi dngcarmesprbei 22 wf the sawmgmemimefrsr har d 2@i.scarid B2 .,nand
limted. For exanple, if six nedia are used, five internedi ate arm nenbers
25 may bepprodviwibing | axassevdd ingerfechesp zonttaekhedvath, rasddowero aa m 10
menbers 12, 22, and 32, the swing armfor hard disc 11 according to the
present irmwentilanég ssutfaser afeghien cpld®drical portions 15, 25, and

35, as shown in FIG. 3.
The description now will be made in relationship with
15 the top, intermediate and lower arm members 12, 22, and 32
formed individually in different shapes.

It will be understood from FIG. 1 that the large
diameter upper cylindrical portion 16 has an outside
diameter R,, and an inner diameter r,, while the small

20 diameter 1lower cylindrical portion 17 has an outside
diameter R, which is of value less than that of the outer
diameter R, of the large diameter upper cylindrical portion,
and an inside diameter R,. Therefore, the cylindrical
portion 15 of the top arm member 12 has an inside surface

25 extending from the brim shaped portion 15 to the small
diametrical lower cylindrical portion 17 and formed with

same diameter.



2, and 3 showi ng a perspective view of FIG 2. The top, internedi ate, and
| ower arm nmenbers 12, 22, and 32 are separately produced by a |ightwei ght
nmetal- 15 material such as alum num for exanple, the |ightweight netal

material being drawn at the cold worked forging process. T CLiNplJ ON
now wi Il be nmade in relationship with the assenbly of the ?r%)ngﬁglﬁ’g?p? as

illustrated in FIGS. 20 1 and 2. The arm nenbers nmay be assenbled in random
order. In accordance with the enbodi nent, the perfornmed assenbly will be
described in or @&e dion leen Greel ey nkdbkeas 12 fbtthagl bede dSmimembdrcls2,
Firstly, the small dianeter |ower cylindrical portion 25 17 of the
cylindrical bpaninn deveotet fon ;e or rbnber F2imdlieskst Bdtitwdo (ot | ar ge
di anetrical hole 29a of the bearing hole 29 of the cylindrical portion 25
of the fimedtown)30 Apei | £2008ng1Fhghe edifedéntendimamehbewe?2? the ftiamt

i nternedi ate arm nenber 22 being arranged bel ow and adjoining to the top
arm nenbesukfacricng lrite ehd ofchbhedpoatlidiangtet tbwetropy hi mdwddeelr 15
contacts with the top surface of the first 5 internediate arm nenber 22 so
t hat tthe poepped: parof drhe 8opsahalnemnitpori 3 he Rwonph ervdrienskr eow tafs t he
smal | diameter |lower cylinder portion 17, the top arm nenber 15 is

connect edawitibr stthéd efrigtth a hteersteaii v dartvweapnbbe Bscksaukr ftalvat arhehk) arm
portion 13 of the top armnmenber 15 is arranged or positioned above the arm
portion 28pplosinke feide itm etheditaire svnfaeebean@5thas lignkxmoet ayale) t he
rel ati onship between the outer dianeter R2 at the small dianmeter |ower
cylindricahrfaqmmaf chellagfge e ampt ey mpeebery 1 2ndmd cialie piomtdrondildnet er
r2 of the large diameter hole 29a of the first intermediate arm nenber 22
is R ~ r2fortlR topzarhf membern 212t handmi,| ddharetsera | peeendyLiemdrtitcal
portion 17 has to be pressed into the |arge dianeter hole 29a. If R2 < r2,
the 9fnl | odi arpte@eve between the stepped portion 18 and the lowermost

end surface of the small diametrical lower cylindrical
portion 17.
The intermediate arm member 22 also has same profile
in section as that of the top arm member 12. The large
15 diameter upper cylindrical portion 26, and the small
diameter lower cylindrical portion 27 of the intermediate
arm member 22 comprises the first and second sleeve lengths
L, and L,, respectively, similarly to the top arm member 12.
The large diameter upper cylindrical portion 26, and the
20 small diameter lower cylindrical portion 27 have sides
formed with the outside diameters R, and R,, respectively,
similarly to the top arm member 12.
However, the cylindrical portion 25 of the
intermediate arm member 22 has inside shape different than
25 that of the cylindrical portion 15 of the top arm member
12. The inside shape comprises a large hole 29a with larger

diameter, and a small hole 29¢c with smaller diameter. The



20 |l ower cylindrical portion 17 can be easily connected with the |arge

di aneter hole 29a. It should be observed that if R2< r2, a gap ari ses

bet ween the outside surface of the snmall dianmeter |ower cylindrical portion
17 and the inside surface of the |arge 25 dianeter hol e 29a30 éhe. %qu auses
the smal|l dianeter |ower cylindrical pardgion 17 to be displac cﬁ’ril rge
di aneter hole 29a. Therefore, the gap should be filled up with resin 30
April 2003 -14 nolding. Resultantly, the top armmenber 12 is integrally
fornmed w tintde diasetient draisdi2i® s ne freabeec22d Secondié ydiane temald,

di aneter cylindrical portion 27 of the first internediate arm nmenber 22
conbi ni ng thdth itshe izddpcahlmenbie §8aild doamedtesd lwiwdr & ylldngir dealret er
hol e 29a of a second internediate arm nenber 22, until that the top surface
of the seqanttiohel Tedlf atlee arap rEMbarentk hdl cenbactfdd twd lthidmewsi epped
portion 28 of the first internediate arm nenber 22 for holding the small

di aneter Kpeylfidaildgl, poriludimRiRoE trtheof iR,st n, ntandredipatle hartmwnender 22.
Thirdly, the small dianmeter cylindrical portion 27 of the second

internedi af @ edvgnirydies t 22t Canneceigng Iwitibhthkeeslierste ilrieytred ade @i
menber 22 is fitted into the large 15 diameter hole 39a of the | ower arm
menber 32,smH¥1 ldidmét éhel dwprseyfbnératatihpokr@dem arm peekdrf i3 heg,
contacted with the stepped portion 28 in the second intermnedi ate arm nenber
22 for holidifaght he Baldmall Anktane cytimal ecadc portends 2froh the lsecond
internedi ate arm nenber 22. 20 After the assenbly and the integral form of
the top, fdadstof attte Sexpngd dhbeered atppar mykibdard chld, pt 2Py 2hetsmal |

di aneter cylindrical portion 27 of the second internedi ate arm nenber 22 is
fitted i ntthd htokwargeendare r thal dnd Bl 394 dnos ted iupdde tiylitimdyiwde 39 of
the 25 cylinder portion 35 of the |ower armnenber) until the stopped
portipm 2odtide s2Tondthetrebyediaat eererivienbepo22 ilvas @M acifed whéh the
top surface of the | ower arm nenber 30 April 2003 -15 32. In fitting the
smal | di aratleind oivealcploimdern pb¥tisnfo2med3tindwghhe barnge divanfixtes hol es
29a, 39a of the fitting holes 25, 35, respectively, the relationship

bet ween t lexterndieg Tirametlze IRWarmosheendnef tdianetmre A ame R -hagle or

2%9a to the top end of the small diameter hole 29c¢. Thus,

the large diameter hole 29a or the receiver portion 29b,

15 and the small diameter hole 29c¢c form the fitting hole 29
inwhich a bearing device for supporting a spindle is fitted.
Furthermore, the cylindrical portion 35 of the lower

arm member 32 also has the large diameter upper cylindrical
portion 36, the small diameter lower cylindrical portion

20 37, and the stepped portion 38, but the lower arm member
32 doesn’'t have the same profile in section as that of the

top arm member 12. The cylindrical portion 35 has the large
diametrical upper cylindrical portion 36 which is of the
outside diameter R,, and the small diametrical lower

25 cylindrical portion 37 which is of the outside diameter R,,
similarly to the cylindrical portion 15 of the top arm member

12.



R <r2. If RR zr2, the small dianmeter |lower cylindrical portions 27, 37
has to be pressed into the |arge dianetrical holes 29a, 39a, respectively.
If R <r2, the snall diameter lower cylindrical portions 27, 37 can be
easily fitted in 10 the large diameter holes 29a, 39a) res ti vel
described in relationship wth the top iar-m nenber 12 integggffVﬁﬁ&ﬁﬁégsmﬁth
the first internediate arm nenber) the arrangenent of the arm portions 23,
33 is such that one armportion is |located parallel to another arm portion
at 15 sane posi tHore bet wedre d@ rael ddewe toos upipers cyAinidriscal mmrthenfir st
and second internedi ate, and | ower arm nenbers 22, 32 are connected with
each ot hen.t REfeheiow] tdFl GalHorheonolR hiisr ats lawlv & dcorgt b i, draveth @t e,
and | ower arm menbers 12, 22, 22, 32 are shown 20 in the assenbl ed

rel ati onshie skmet op, sflilgdit landsserbnd engttdy el st £y el bwerthar mlneebers 12
22, 22, 32 are connected with each other, and the armportions 13, 23, 23)
33 are ardangech i, sFfacdk rled vy e odshmg tiexr eggie vtdel iatra cprle getrer vmed
equal interval, as showmn in FIG 2. 25 FIG 4 is a whol e perspective view
show gy a 1%eo 6nch e dogd erenthend etrhe2 swi Dy aatdd £ bon pagnetsina Idi sid,ametadhi ch
either of the internediate arm nmenbers 22 is forned 30 April 2003 -16

di fferent lichadr tdhidatimdribalepbediiment 7descthbedyabhade.i ok grait hijoh 3 § he
drawing illustrated herein, an internediate arm nenber 22 at its upper
positi on hasofa diféeventl ehgruh IAs Ishwimgi a BhG3.t Jedgth pailmtdfve nwerted 5
V support portions 30, 30 are integrally formed in the internediate arm
menber 22 thandlprecta tdag Hir oyndft sher snaddl d dadetear 1okerf cyliimgirhicdel 41 on
the opposite side to the armportion 23 of the internedi ate arm nmenber 22.
The suppopbrpordn oh® 8@, tI® Ssrweatn meppen 2 noving coil 10 elenment 46 in
conbination with the adhesive and so on as applied thereon. FIG 5 is a
perspettive vi eMostemwerg, a ther dlemgedi demmedfer heuspeng ariihdr ineghet i ¢
di sc according to the present invention. As shown in FIGS. 1) 2, 5) resin
mol di ng | ok iappllitketiagven imeidetdidwesenf nceiokdt he d bl ge hammtadll upper
cylindrical portions 16, 26, 26, 36. As described above, the cylindrical
portions 85 anm3eB5leadr acelisdrialdly neringed Feawiiths prexionls ishels 12b,
22b, 32b opposite to the armportions 13, 23, 33. Thereby, the brim shaped
20 portiodd abtzteP R, t@Zre fridtradlithpfewhth heswee sf deaddnf.adecdfuding

respectively, the |arge di aneter upper cylindrical portions 16, 26, 56, 36,
are forme®; £ r, or R, < r,, and a depth h, having substantially the

15 same length relative to the sleeve length L, of the small
diameter lower cylindrical portion 17, specifically, L,
= h,.
The lower arm member 32 has a fitting hole 39, which
comprises a large diameter hole 39a with the depth h, of

20 the large diameter upper cylindrical portion 36, a small
diameter hole 39c of the small diameter lower cylindrical
portion 37 integrally extending from the large diameter
upper cylindrical portion 36 to the end thereof, and a
receiver portion 39b formed on a plane surface laterally

25 extending from the lower end of the large diameter hole 39%a
to the top end of the small diameter hole 39c.

According to the present invention, the swing arm for



The brim shaped portions 12c, 22c, 32c in conbination with the |arge

di anet er upper cylindrical portions 16, 26, 25 36 provide spaces to all ow
the resin to flow thereto and securely adhere thereon, whereby coated resin
| ayer 42 , as shown in FIG 5) is produced. 30 April 200%0 ﬂmlfrzgcﬁrably,
the coated resin |ayer 42 conprises a.pesin material such as a

thernopl astic resin with heatresi stance, a pol yphenyl ene sulfide (P.P.S.)
resin, a liquid crystal polymer (L.C.P.) resin, and a polyimde (P 5 1)
resin, angayhedlicldisecessacycoastaivftddiwgehi &l eopmaymbereadsnd i, t he
resin materials applied to the coated resin layer. Therefore, the top,
first andtsecenddried M@dead £m rdflb b OWLE 5 Ardh de NS we d A rRherder 35 are
firmy and 10 preferably integrated into the assenbled swing armfor
magnet i ¢ dissG 1thlst #aeeassemi el sgi narai i hem MREGLEES dEsenbl iy des a
fitting hole 41 extending between the fitting hole 19 of the top arm menber
12 and therhi et ahad e 39 of 1 tdhee | O¥eanged BENRee 32 thrchaipai efpresin
layer 42 is stepped at positions on the opposite sides of the swing armfor
nmagnets ¢ diush bls tH REGHIeRE QI NG Berdasesiddd bbhabe! henkoOWRGhHOF ti ons
for mounting an electric circuit, not shown. The nounting surfaces 43, 43

each haveognen@r i%b%ﬂ%tégaﬁ@%émﬁéi 29 e sjvﬂitrgg V&'ﬂrﬁ*’fd@‘!{&f@g
menbers of the electric circuit are nounted. As above described, in

accordancgijwd hithe 6 €S8k t 89eNt k88, exdmp$ePOSEi Pl £ e P& QIMC Q) 2 W NY
arm for magnetic disc w thout machining work in which expensive machi nes

and 25 applinncast &rfeltibltiez etm BReAbee st 28 WPy Hat proRdigise, and | ower
arm menbers separately fornmed, are assenbled and integrated into the sw ng

arm for nmagneti gndiafsdrib 0988 the told), ADEtbrARRI xtld cyhandoweal aftions
t hereof. Therefore, it wll be understood that the present invention

provies afhetddaelpeduct,i oanansibhe HOdHGE ngOd rdf fbhe M dgdakm fof
magnetic disc. 5 Furthernore, when either of the internedi ate arm nenbers

has a pai acefordinyesd aths yyén porivensibar i 2opl auky rprtadd udi rgdgomits
proxi mal end on the opposite side to the arm potion, the swng armfor
magneti c di,samd | DWshbektighg dfetdwesvy @l &icni lof hroagh 2t.he support 10
portions. Mreover, when the resin nolding is applied to the outer surface
of the cylindri cale pogt, daxdrmédiatppeandi bbeeredirat aemiiedkd avier 2ar,m
menbers integrally fornmed into the swing armfor magnetic disc such that

t he coat edndesin brd ayepatralte lay desiodent dr by m el dghltivee iagtilt f metal
integration of the armnenber is permtted.

15 material such as aluminum, for example, the lightweight
metal material being drawn at the cold worked forging
process.

The description now will be made in relationship with
the assembly of the arm members, as illustrated in FIGS.

20 1 and 2. The arm members may be assembled in random order.
In accordance with the embodiment, the performed assembly
will be described in ordexr of the top arm member 12 to the
lower arm member 32,

Firstly, the small diameter lower cylindrical portion

25 17 of the cylindrical portion 15 of the top arm member 12

is inserted into the large diametrical hole 29a of the

bearing hole 29 of the cylindrical portion 25 of the first



19 30 April 2003 CLAIM1. A swing armfor magnetic disc drive having a
plurality of arnms on which ginbals is secured, said swwng armfor said 5
“magnetic disc drive conprising a plurality of arm nenbers, said swing arm
for said magnetic disc drive conprising: an upper arn1neang ggngg%gy arm
portion on which ginbals is secured, a4cylindrical potion fé% ' its
proxi mal end, the cylindrical portion conprising a |large 10 di aneter upper
cylindrical portion raving a sleeve which is of length L1, and outside
di aneter dihtRlrme@dsaill dimmpeabdower, c\HHadfieak poitéomneddwty arsl eeve
which is of length Lz and outside dianeter of R2, a stepped portion, and a
fitting helenyér i ¢eitndearddifgdevbeolvsahlitd @flofiafnkdtoupper tbpda fm
spindle, the fitting hole having inside dianeter of rl; at |east one or
nore int enfedd &t eL 2/ "R @EADERa BavhBYs AR pYH RV O ON8 VWO Cth g1 B8 $rihs
secured, and a cylindrical portion fornmed near its proximl end) the
cylindri cyerdfePOrls 0OBoaRARIUSSI REtd | Bhee thPMBheir dbwebcythBdri £akt
portion having a sleeve which is of length L1, and outside dianeter of R,
a smald dijg/ed BfehPuRe a¥n RhiKa PPrédormAaving BtebpRee pi¥ €hok sy §f
|l ength L2 and outside dianmeter of Rz, a stepped portion) and a fitting hole
in which g 5 begring device is fitted for supporting a spindle, the
fitting hole conprising a large dianmeter hole. a small dianeter hole, the

| arge dianeter hgidh beh8gcehpdedy inse2@id3@ A i¢h200Rasubstiamdatty

equal to length of the sleeve of the small dianeter cylindrical portion of

the upper 13w egliemad A®ox®l dn di7gmeher t bplaardfent «f 15N5t doriadeser rz
| arger than inside dianeter rl1 of the cylindrical portion of the upper 5

armporti g)tanche feesitven fofhé@ater aracaienvdr t he, sealh diraietese
cylindrical portion of the cylindrical portion of said upper arm nenber;

and a ¢ OWRlrrll Hb FRHBAr 1AV RY tde &b Pakhd Aebe Whitgh 0d NBakenige SesHr ed,
and a cylindrical portion formed near 10 its proxi mal end, the cylindrical

portion ceyuyitisged | abesr i s eravppepontidulrizal perticte hawi g a
sl eeve which of length L,, substantially equal to or less than the | ength
of the sl aemaevhedDeteylamdmembeporsi.on of said internedi ate arm nmenber,

and outside dianmeter R1) a small

As indicated above, the relationship between the

outer diameter R, at the small diameter lower cylindrical

i5 portion 17 o% the top arm member 12 and the inner diameter
r, of the large diameter hole 29a of the first intermediate
arm member 22 is R, £ r, or R, < r,. If R, 2 r,, the small
diameter lower cylindrical portion 17 has to be pressed into
the large diameter hole 29a. If R,< r,, the small diameter

20 lower cylindrical portion 17 can be easily connected with
the large diameter hole 29a.

It should be observed that if R, < r,, a gap arises
between the outside surface of the small diameter lower
cylindrical portion 17 and the inside surface of the large

25 diameter hole 29%9a. The gap causes the small diameter lower

cylindrical portion 17 to be displaced the large diameter

hole 29a. Therefore, the gap should be filled up with resin



15 , dianmeter lower cylindrical portion having a sleeve which of |length L,

. less than the length L2 of the cylindrical portion of the upper arm nenber

or internediate arm nmenber, and an outside dianeter R, a fitting hole in

" which a bearing device is fitted for supporting a spindle):ﬁygﬁ%jggkgg hol e
20 -having a large dianeter hole portianghich is of depth K % ally

equal to the small dianeter |ower cylindrical portion of said upper arm

menber or |ower arm nenber, and a snall dianmeter hole portion which is of

inside di amaiEIingl aRdsaliraaeilwer tpe ttiogn afrer me@trivileg itshe nemrjda di pnet er

25 lower cylindrical portion of said upper arm nenber or |ower arm nenber,

wher eby s@iddkmeper i 8hmMtMTEl ;s t Ni AEBReied it toe N pRMBRMbean 2. 21 30 Apri |
2003 | ower arm nmenber is assenbled to be integrally formed such that a

swing armfor sai«tdm@ngti ehdi smadni v airte f O negl i aad ikiatit ipre dicdesz pf sai d
upper arm nenber, internediate arm nmenber, and |ower arm nmenber. 5 2. The
SW ng ar moffo heAifd regnefierméstadel yemdpbnbed 22 Coabid i S@ivh SV tige ar m
for said magnetic disc drive further conprising: said internediate arm

nenbers havighy skmpaiém®Ernobdi Bgcpamtedcnsd wiehhgl thpgepaibimtevaidigal ly
protruding fromthe side 10 face of the cylindrical portion at the proximal

end on theo@pRESial 8 eTdIfY Lith € d¥emaa MuRQr hiraNmekit Mol2di Rg 4XOF th e hel &g
shaped to hold a novable coil nenber. 3. The swing armfor said magnetic

disc drivecgefduetaéd EFaitMel Belaoniel BB rae/dS te CORLI AEmbe raRRY i t 0
said cylindrical portions of the top arm nenber, the internediate arm

menber, akdnthe toaerwatm nepberstBpbed €piotitagial 128 coymeatd Witds €ach
other, said fitting hole passing fromsaid top arm nmenber to said | ower arm

menber thieu@rsed da kBt ahefieaibe: 2Q 2rf6 MHEOEd ingheheesina 100atiane d ey er
produced by the resin coating is forned into a desired shape so that the
top aron meghdamdt heal b &F dE6hat © ff e fhers,t aAd lrewR] i £t admnheimbad €

fixedly integrated. 4. The swing armfor said magnetic disc drive defined
in Caim?32.wherein when the small dianeter | ower cylindrical portion of
the cylindrical portion of the top arm nmenber or 22 30 April 2003
Thirdly, the small diameter cylindrical portion 27
of the second intermediate arm member 22 connecting with
the first intermediate armmember 22 igs fitted into the large

15 diameter hole 39a of the lower arm member 32, until that
the top surface of the lower arm member 32 has contacted
with the stepped portion 28 in the second intermediate arm
member 22 for holding the small diameter cylindrical portion
27 of the second intermediate arm member 22.

20 After the assembly and the integral form of the top,
first, and second intermediate arm members 12, 22, 22, the
small diameter cylindrical portion 27 of the second
intermediate arm member 22 is fitted into the large
diametrical hole 39a formed in the fitting hole 39 of the

25 cylinder portion 35 of the lower arm member, until the

stopped portion 28 of the second intermediate arm member

22 has contacted with the top surface of the lower arm member



internediate arm nenber is slightly larger in the outside dianmeter than the
i nside dianeter of the |large dianeter hole of the cylindrical portion of
the intermedi ate arm nenber or | ower arm nenber, the small dianeter |ower
cylindrical 5 portion of the cylindrical portion of the to r or
internedi ate arm nenber is pressed intqgt.he |arge di aneter %@ﬁ?rmt her
i nternmedi ate arm nmenber or said Lower arm nenber. 10 5~ The swing armfor
said magnetic disc drive defined in Claim2, wherein when the small

di aneter I3gwer cylindrical portion of the cylindrical portion of the top
arm menber or internmediate armmenber is slightly larger in the outside

di ameter than the Ensicdedicaretpn1af aiBReltage otieameian i € pbxr toford €
cylindrical portion of the internediate arm nenber or |ower arm nenber, the
smal | di angt,en7l ouee eMbingryeadiprete@nnholekheogyl 30dréealhd@ititoimef the
top arm nenber or internediate arm menber is pressed into the large

di aneter helieHf2n0t ber reRpRIdEN &L ¢, abAeMRRIt idnSREE BE @ @Hén
menber. 6. The swing armfor said magnetic disc drive defined in Caim3,
wher eifnn Wt dihed sambledi ®TELAE |tOMEri0yd NdL hfalt Ortl oNs OR, ther, or
cylindrical portion of the top arm menmber or 25 internediate arm menber is
slightly RRargeg2i,n tEeroubsi-de dindmenrsl 1 Emidee knsode rdegrendr ifat he

I arge dianeter hole of the cylindrical portion of the internediate arm
nmenber 3330 AP id7,2603n8E WY pdB IR0 R SHRle dianRitaridpmer
cylindrical portion of the cylindrical portion. of the top arm menmber or

i nternedi aa <y BOREMReR ,i eBpeeEIad d 1 0 the R, ar g¢, diraeiin halianeft &not her
internediate arm menmber or said 5 [ ower armnenber. 7. The swing arm for
sai d magnetwe disel thavecdel beedidhd & M7 shereknewsen i Fa t@d lin

di aneter |ower cylindrical portion of the cylindrical portion of said top
arm nenber her 159k gle 181 hheeldedi ot €s appunenter, i sespoklkar d1y t he outside

di aneter than the inside dianmeter of the |large dianeter hole of the
cylindrical portisodegfcrSiiéld i i ef ePalt bR sAif WML HY t9 @ rndWRimba ¥
menber, a gap between the outside surface of the cylindrical portion of
said top armneshen1Qy akrthelbwi Bheti@d iatet dhatand®] 3 t ardk it hembwsd de
surface of the cylindrical portion of said internmediate arm nmenber or said
| ower ar meiRerangdméhecd Mtile armeydribdéesiad, 33 is such that one

arm portion is located parallel to another arm portion at
15 same position between up and down positions. At this time,
the first and second intermediate, and lower arm members
22, 32 are connected with each other.
Referring to FIG. 3, the top, first and second
intermediate, and lower arm members 12, 22, 22, 32 are shown
20 in the assembled relationship. The top, first and second
intermediate, lower arm members 12, 22, 22, 32 are connected
with each other, and the arm portions 13, 23, 23, 33 are
arranged 1in spaced relationship to each other at a
predetermined equal interval, as shown in FIG. 2.
25 FIG. 4 is a whole perspective view showing a second
embodiment of the swing arm for magnetic disc, in which

either of the intermediate arm members 22 is formed



8. The swing armfor said magnetic disc drive defined in Claim20 ~~
wherein a resin coating is applied to said cylindrical portions of the top
arm nenber, the intermedi ate arm nmenber, and the | ower arm nenber that are
integrally connected with each other) said fitting hole pa;gj ;&g}{f rzg@fdal d
top arm nenber to said | ower arm nenbergt.hrough said interried é

menber the resin coating |ayer produced by the resin coating is fornmed into
a desired shape so that the top arm nenber) the internedi ate arm nenber

and | ower ddripdmesher tha2d SRafprdi 2R3 entodimenty dedegtbead.abvdhe
swing armfor said nmagnetic disc drive defined in Caim?7, wherein when the
smal | di apeicyrdDner ad i ndmiecal dpafitingn ofi 1the wwdtadr i cad rpoOsit i ora@f the
top arm nenber or internmediate armnenber is slightly larger in the outside
di anet er tilaededi askde i anehberof22 hetl dnge whpeet ¢rodwt onf itsheor
cylindrical portion of the internedi ate arm nmenber or |ower arm nenber, the
snmal | di aqetfae dWer£ Syl NdLs Cahod POrRIEN. of, the LylaindidfCahvearid®n of
the top arm nenber or intermediate arm nenber is pressed into the |arge

di ameter kolguphoapophcidhier sugdi B® are NBINesr 1 1§aifb RN 1ar nyenber.
JATCA DAY AL A AYAY. AL AY. A A DAL A AY.ALLAY. A AL LAY AF. AyY. AF Y. A@F2. AFY
-1, Wyl ~1e9%mediate arm member 22, and protrudes from its proximal

Hzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] c"ah@anea]cajeé af cateRal chahe aiHIR ¥ WEpdsite side to the
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]Ca]Ca]Cab@ﬂp&ﬁf$ﬁﬁrﬁﬁdMS 30, 30 serve to support a moving coil

e "{vqgl gb] X]] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
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] ca] cappaliced cehéakoal.ca] ca] caj ca] ca] caj ca] cajcal)"* *B+| +++, =, {, ,,

e mA Y- /0013446%$78} xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj
ca] ca] ca] ca] ca] rajecab ciad aajengpeteajveay tapcsioal nglc ahdalicahead8&eH :
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ¥eeDf gf xf
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The brim shaped portions 12¢, 22c¢, 32c in combination

with the large diameter upper cylindrical portions 16, 26,

25 36 provide spaces to allow the resin to flow thereto and
securely adhere thereon, whereby coated resin layer 42, as

shown in FIG. 5, is produced.
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7 resistance, a polyphenylene sulfide (P.P.S.) resin, a
liguid crystal polymer (L.C.P.) resin, and a polyimide (P
5 I) resin, and so on. If necessary, a reinforcing filler
may be added in the resin materials applied to the coated
resin layer.

Therefore, the top, first and second intermediate,
and lower arm members 12, 22, 22, 32 are firmly and

10 preferably integrated into the assembled swing arm for
magnetic disc 11. The assembled swing arm for magnetic disc
11 provides a fitting hole 41 extending between the fitting
hole 19 of the top arm member 12 and the fitting hole 39
of the lower arm member 32.

15 The coated resin layer 42 is stepped at positions on
the opposite sides of the swing arm for magnetic disc 11
to provide mounting surfaces 43, 43 at the lowed portions
for mounting an electric circuit, not shown. The mounting
surfaces 43, 43 each have one or more mounting apertures

20 44, 44 into which mounting members of the electric circuit
are mounted.

As above described, in accordance with the present
invention, it is possible to produce a swing arm for magnetic
disc without machining work in which expensive machines and

25 appliances are utilized. Because the top, intermediate,

and lower arm members separately formed, are assembled and

integrated into the swing arm for magnetic disc through the
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horizontally protruding from its proximal end on the

opposite side to the arm potion, the swing arm for magnetic

disc allows holding of the movable coil through the support
10 portions.

Moreover, when the resin molding is applied to the
outer surface of the cylindrical portions in the upper,
intermediate, and lower arm members integrally formed into
the swing arm for magnetic disc such that the coated resin

15 layer take a desired form, preferable and firm integration

of the arm member is permitted.
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5 magnetic disc drive comprising a plurality of arm members,

said swing arm for said magnetic disc drive comprising:
an upper arm member having an arm portion on which
gimbals is secured, a cylindrical potion formed near its
proximal end, the cylindrical portion comprising a large
10 diameter upper cylindrical portion having a sleeve which
is of length L, and outside diameter of R,, a small diameter
lower cylindrical portion having a sleeve which is of length
L, and outside diameter of R,, a stepped portion, and a
fitting hole in which a bearing device is fitted for
15 supporting a spindle, the fitting hole having inside

diameter of r,;

at least one or more intermediate arm member having

an armportion on which gimbals is secured, and a cylindrical
portion formed near 1its proximal end, the cylindrical

20 portion comprising a large diameter upper cylindrical
portion having a sleeve which is of length L,, and outside
diameter of R,, a small diameter lower cylindrical portion
having a sleeve which is cf length L,, and outside diamster

of R,, a stepped portion, and a fitting hole in which a

25 bearing device is fitted for supporting a spindle, the
fitting hole comprising a large diameter hole, a small

diameter hole, the large diameter hole being of depth h,
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small diameter hole being of inside diameter r, larger than

inside diameter r; of the cylindrical portion of the upper
5 armportion, and a receiver portion for receiving the small
diameter cylindrical portion of the cylindrical portion of
said upper arm member; and
a lower arm member having an arm portion on which
gimbals is secured, and a cylindrical portion formed near
10 its proximal end, the cylindrical portion comprisinga large
diameter upper cylindrical porticn having a sleeve which
of length L,, substantially equal to or less than the length
of the sleeve of the <cylindrical portion of said
intermediate arm member, and outside diameter R,, a small
15 , diameter lower cylindrical portion having a sleeve which
of length L, less than the'length L, of the cylindrical
portion of the upper arm member or intermediate arm member,
and an outside diameter R,, a fitting hole in which a bearing
device is fitted for supporting a spindle, the fitting hole
20 having a large diameter hole portion which is of depth h,
substantially equal to the small diameter lower cylindrical
portion of said upper arm member or lower arm member, and
a small diameter hole portion which is of inside diameter
r, , and a receiver portion for receiving the small diameter
25 lower ¢cylindrical portion of said upper arm member or lower

arm member, whereby

said upper arm member, intermediate arm member, and
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2. The swing arm for said magnetic disc drive defined in Claim
1,said swing arm for said magnetic disc drive further comprising:
said intermediate arm member having a pair of holding portions,
the holding portions vertically prectruding from the side
10 face of the cylindrical portion at the proximal end on the
opposite side to the arm portion, the holding portion being

shaped to hold a movable coil member.

3. The swing arm for said magnetic disc drive defined in Claim
15 1, wherein a resin coating is applied to said cylindrical portions

of the top arm member, the intermediate arm member,

and the lower arm member that are integrally connected with
each other, said fitting hole passing from said top arm
member to said lower arm member through said intermediate
20 arm member, the resin coating layer produced by the resin
coating is formed into a desired shape so that the top arm

member, the intermediate arm member, and lower arm member

are fixedly integrated.

25 4. The swing arm for said magnetic disc drive defined in Claim
1, wherein when the small diameter lower cylindrical portion of

the cylindrical portion of the top arm member or
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of the cylindrical portion of the intermediate arm member
or lower arm member, the small diameter lower cylindrical
5 portion of the cylindrical portion of the top arm member
or intermediate arm member is pressed into the large
diameter hole of another intermediate arm member or said

lower arm member.

10 5. The swing arm for said magnetic disc drive defined in Claim
2, wherein when the small diameter lower cylindrical portion of

the cylindrical porticon of the top arm member or

intermediate arm member is slightly larger in the outside
diameter than the inside diameter of the large diameter hole
15 of the cylindrical portion of the intermediate arm member
or lower arm member, the sm;ll diameter lower cylindrical
portion of the cylindrical portion of the top arm member
or intermediate arm member 1is pressed into the large

diameter hole of another intermediate arm member or said

20 lower arm member.

6. The swing arm for said magnetic disc drive defined in Claim
3, wherein when the small diameter lower cylindrical portion of
the cvlindrical portion of the top arm member or

25 intermediate arm member is slightly larger in the outside
diameter than the inside diameter of the large diameter hole

of the cylindrical portion of the intermediate arm member
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7. The swing arm for said magnetic disc drive defined in Claim
1, wherein when the small diameter lower cylindrical portion of
the cylindrical portion of said top arm member or said

10 intermediate arm member is smaller in the ocoutside diameter
than the inside diameter of the large diameter hole of the
cylindrical portion of said intermediate arm member or said
lower arm member, a gap between the outside surface of the
cylindrical portion of said top arm member or said

15 intermediate arm member, and the inside surface of the
cylindrical portion of said intermediate arm member or said

lower arm member is filled with a resin material.

8. The swing arm for said magnetic disc drive defined in Claim
20 7, wherein a resin coating is applied to said cylindrical
portions of the top arm member, the intermediate arm member,
and the lower arm member that are integrally connected with
each other, said fitting hole passing from said top arm
member to said lower arm member through said intermediate
25 arm member, the resin coating layer produced by the resin
coating is formed into a desired shape so that the top arm

member, the intermediate arm member, and lower arm member
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5 the cylindrical porticon of the top arm member or
intermediate arm member is slightly larger in the outside
diameter than the inside diameter of the large diameter hole
of the cylindrical portion of the intermediate arm member
or lower arm member, the small diameter lower cylindrical
10 portion of the cylindrical portion of the top arm member
or intermediate arm member is pressed into the large

diameter hole of another intermediate arm member or said

lower arm member.



