" : e3eebD; Zp6TGPY *159159* *Gpppp2* - 1 TITLE OF THE | NVENTI ON DI SK UNI T,
YOKE BUI LT IN DI SK UNIT AND PROCESS OF MANUFACTURI NG SAME BACKGRCUND OF THE

| NVENTI ON 5 invention relates to a disk unit mhlc t he
witing and”mmmmmmﬂnmlata to and froma nmediumin the form "@@Mj
yoke built in k unit and a process of manufacturing t
10 A disk unit ¢ Wﬁ?lses a spindle notor Wflch supports and rotat@@ma
mediumin the formof a disk (hereinafter Teferred to sinply as a disk), a
head whi ch perfornms the witing and reading of data to and fromthe disk, a
suspension armwhich is provided, at 15 its |l eading end, wth the head and
whi ch causes the head to be oppgggéEt@FéTE@SFNXENF&95k on the disk by
oscillating the head osci || atably supﬁorts the suspension
o]

arm and a v0|c@1§5leﬁ%to¥OK% %@EPFI&NeDFﬁg NS Pe¥PoRRAFRPS28FAs a voi ce

coil notor, one which i c d in Jpn. Pat. Appln. KOKAlI Publication
No. 6-325507, f%%Nggéﬁﬁﬁ%fNé ggﬁgmn. This voice coil notor has a coil which

is integrally attached to a j i C SﬁﬂP pension arm a
magnet to generate a 25 magn?ﬁf @QO%E) int ﬁ\f‘sh"f‘rﬁ%&ip yoke to which the
magnet | s;bonded, andng BOLLAALY0koeARRBACHNALECLEOR XAk Lsguch a

positiona? relatlon e c0| san etmeen the bott om

yoke and the magnety géi@ rRY e&gswgt@ngrhﬁangesaﬁﬁenaft 8athowot Bhgugh the
coil, an el ectronagneti orce I's generafed and the Suspension armis

oscililated so tpabmbatHealeadihstnepeses be a deskjed yorekpamithendbsk.
However, the above-described conventional voice coll notor had the problem

that a |eakage fhux 8hsrughithenyokepooedss. ofhatniiSacvhennyhenyske i s nmade
thin for mniaturization and wei ght reduction of the 10 disk unit, nagnetic
saturation occuysken the yoke, generating an undesirabl e | eakage flux. Wen
a | eakage flux is generated, undesirable nmagnetic fields are generated

i nsi de ah@ out side tﬁedmﬁktun@hu§0ﬂﬁgﬂﬁgstﬁespﬂﬁdﬂ@nmpﬁéﬁ whi€hul arities
such as noise occur. 15 Although it is, therefore, conceivable to_ increase
t he yoke thicknéggppﬁtﬁhénaiF@g@Feﬁ afmﬁﬁéuwagﬁere fror 8f Amghek, the

oke becones heay and_this i ea i nconsi stent w th i ght uction.
%urthernore fﬁ%ﬁ?ﬁ@aﬁtﬁFaF% Efgﬁg EP Fﬁ@pﬁykés asdiﬁﬁg g@pg?a e body, to

;gguyggfu;pngfgggﬁcﬁngggggggg the LPLEKRGSanaPREEa1hECoR ARLEMENGh ! e
from the disk, a suspension arm which is provided, at

15 its leading end, with the head and which causes the
head to be opposed to a desired track on the disk by
oscillating the head, a bearing which oscillatably
supports the suspension arm, and a voice coil motor to
oscillate the suspension arm.

20 As a voice coil motor, one which is disclosed in
Jpn. Pat. Appln. KOKAI Publication No. 6-325507, for
example, is known. This voice coil motor has a coil
which is integrally attached to a bearing which
supports a suspension arm, a magnet to generate a

25 magnetic field in the coil, a top yoke to which the
magnet is bonded, and a bottom yoke opposed to the top

yoke in such a positional relation that the coil is



' BRI EF SUMMARY OF THE | NVENTI ON The object of the invention is to provide a
yoke 25 which can be inexpensively and easily manufactured, effectively
suppress | eakage flux and exercise sufficient performnce, a disk unit
provi ded with - 3 this yoke, and a process of manufacturing this yoke.
The yoke related to an enbodi nent of the invention is at |east one of a
pair of yokes constituting a magnetic circyit_wth a magnet 5 sandw ched
bet ween the pair of yokes, and conprises: a nain body in the shape of a
plates and a plate piece portion integrally provided in a condition

hi ckness 15 ﬁnggé’é&hdﬁ BR R bReo RSt P YBHE ARGt PERRFof t he
above-descri bed ma_gng%l %?%Ia%% Ei'l t&%\i%l% %Ehzl?:%q)ltplt%t efl%l ece portion

at the above-describ superp05| at'e piece portion on

the above-descri B?gugﬁt@hQ°@$11ACQRrQh@%t&%m%?h%t?%b%@ Zent the main body

and 15 plate piece p i'on can be sinmultanéou orne for exanple, by

press working aa@nabatgeksnaa@hgesﬁsgehaﬁbﬂrstShgpbgc@115Qb@I@a thetpl ate
pi ece portion onto the main body. In addition, the thickness of a desired

portion of the ygkenean Be eppbkrdand 30asekeeti vehy ki Bar easediand t he
generation of |eakage flux to the outside can be effectively suppressed in

a condition where a HegRekir( ¢hkCdbovesdesicrdthed doniviee tiagaat vedredw ched.
Furthernore, the disk unit related to an 25 enbodi nent of the invention
conprises: a recodidi ngtoedham ithet peobdem thad di $kakagspifidike thmbaghwhi ch
supports and rotationally drives this recording - 9 nedium a head which
perforns the redbengose daruarpromrfhat is, when the yoke is made

thin for miniaturization and weight reduction of the
10 disk unit, magnetic saturation occurs in the yoke,

generating an undesirable leakage flux. When a

leakage flux is generated, undesirable magnetic fields

are generated inside and outside the unit, thus posing

the problem that irregularities such as noise occur.
15 Although it is, therefore, conceivable to

increase the yoke thickness in the direction of

the magnetic flux of magnet, the yoke becomes heavy,

and this idea is inconsistent with weight reduction.

Furthermore, attaching a plate piece or the like, as
20 a separate body, to the yoke in order to increase the

thickness, poses the problem that the manufacturing

cost increases.

BRIEF SUMMARY OF THE INVENTION
The object of the invention is to provide a yoke

25 which can be inexpensively and easily manufactured,

effectively suppress leakage flux and exercise

sufficient performance, a disk unit provided with



' the‘recording medi um a suspension armto the | eading end of which this
head is attached; a bearing which oscillatably supports this suspension
arm and a voice 5 coil nmotor which is provided in the vicinity of the tai
end of the above-descri bed suspension arm and whi ch causes the
above-descri bed head to be opposed to a desired track of the
above-descri bed recordi ng nedi um by osqilgythg t he above-descri bed
suspension 10 armw th the above-descri bed bearing serving as an axis of
oscillation. The above-descri bed voice coil notor conprises: a coi
integrally attagged to. the vicinité of th? tail eng of, thg above- descri bed
suspensi on arm lﬁaﬁﬂé?’tangaﬁsgr Cﬁﬁang i@aPPgﬁﬁ 51 E%Soxokﬁrs coil;
and a pair of yokes %QEC Rgrg@lgtgagggtg& %55%g&bégtt%ftQ%eabove-described
q"be es. At

magnet and coil sandw'Ch ween the yo east ‘one of the

above- descri bed; oLt fnypkes: CORLESERe BN Babody e gokbe shape of a

pl ate; and a plate piece portion integrally provi In a condition

extended from ap,gad; sidengf at REgAREYE- desehiibedifRi B Radyet! n this disk
unit, the yoke thickness iS increased in the direction of the magnetic flux

of the abgvedesgghhpicraanBEth¥chefdengat heo@boyRedesahdbedmpkates25 piece
portion at the above-descri bed end side and superposing the plate piece
portion on the abmyefesediybed orenshegy. of a plakert hatnarplads phecprocess
of manufacturing the yoke related to an enbodi nent of the invention, there
is provided a ppotessnoinheguéatyuprogided| éast onedatianpaktenfiegiokes
constituting a magnetic circuit with 5 a magnet sandw ched between the
yokes, which cofipeinses ehé sidpsosf thisrmihy, bbdypr énstdekiynlge, a

pl ate-li ke body which conprises a main body in the formof a plate having a
uniforn1thickneEBeiMokﬁeggFFEE?ﬁénléf1Fﬁ§eﬁﬁ§ﬁeﬂpcth?uﬁléﬁth@n of

e L L
above: deccr bed Lok 5P BSCRELIARsAL1bIG GROKE” esct Bodepad shos and,
According to thkﬁeeHBBQFHHQEcrEBEdVQKa gﬁgﬁbSnEEEHEQEEHéﬁﬂgstHE'%%Q¥e

si mul taneously tormng thée nain body an e plate piece portion by press

working and fol gk pget BErRk8heoRi BRE BBEYVEORCQBFObERENARKNLBAYY. Because the
yoke thickness 1s increased by this 20 nethod, the step of aitaching the

pl ate piece portion hecbRaing Rob@dy sheaBEES meAReCesSARKinWobayt BAJr esul t
that the nunber of parts and manufacturing steps can be reduced and that

t he yokelsanuf aplatengieost pcanibe cedubedsifblAddebuehgl fobpedi s and
advant ages of the invention will be set forth in the description which
follows, and infpirexamplepebBbpreas Wpskingeand- the geser £phibA, or may be

| earned by practice of the invention. The objects and advantages of the
i nvention may bB2RBARFEBHeEN1BBLYi R¥dLBYIkBInEREf PLAES RAEFANBAE AEPRI es

and conbinations partycul atlVy ody. 1In addition, the thickness of

a desired portion of the yoke can be easily and

20 selectively increased and the generation of leakage
flux to the outside can be effectively suppressed in
a condition where a magnetic circuit is formed with
the magnet sandwiched.

Furthermore, the disk unit related to an

25 embodiment of the invention comprises: a recording

medium in the form of a disk; a spindle motor which

supports and rotationally drives this recording



"5 pointed out hereinafter. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE
DRAW NG The acconpanyi ng draw ngs, which are incorporated in and constitute
a part of the specification, illustrate enbodi nents of the invention, and
together 10 with the general description given above and the detailed
description of the enbodi nents given below, serve to explain the principles
of the invention. FIG 1 is a perspective yiew of the rough structure of a
disk unit related to an enbodi ment of 15 the invention. FIG 2 is a
schematic illustration of a voice coil notor built into the disk unit of

L DS S S U An I g Bt S,

Séctional view o ottomyoke of

FIG 3 taken al gag LLRs,A3A00h oLl { L0 ocRETALLER DESCRI T O OF THE

INVENTICN_An enb Ment o he I nvention _ be ‘describe talﬁ below
by referring toehﬁeo?rag?ggsghﬁé h%aﬁ'@b Lths %E@W”at%%a&gﬂghw%HEHCture’ in

perspective, of a hard rive 10 (hereinafter referre 0 as an HDD 10)

as a disk unit pgkatedthBly sapperRedich@At sokplhe ibAveart;0AndThe vBPRe10 has
a case 12 in the shape of a rectangul ar box having an open top face, and a

top covers(not shawnhowBirclvhélcbses previdedend epenivigibiel bifetdase 12 by
being screwed to the case 12 by application of nmultiple twsts. That is,
FIG 1 shows a tandi thdnoifnthki ebotvke deaprdbeer suspeastved arm anhder to
illustrate the inner structure of the HDD 10. Wthin the case 12 are
housed, for exawplieh causes the above-described head to be opposed
to a desired track of the above-described recording
medium by oscillating the above-described suspension
10 arm with the above-described bearing serving as an
axis of oscillation. The above-described voice coil
motor comprises: a coil integrally attached to the
vicinity of the tail end of the above-described
suspension arm; a magnet to cause a magnetic field
15 to act on this coil; and a pair of yokes which forms
a magnetic circuit with the above-described magnet and
coil sandwiched between the yokes. At least one of
the above-described pair of yokes comprises: a main
body in the shape of a plate; and a plate piece
20 portion integrally provided in a condition extended
from an end side of the above-described main body.
In this disk unit, the yoke thickness is increased in
the direction of the magnetic flux of the above-
described magnet by bending the above-described plate
25 piece portion at the above-described end side and

superposing the plate piece portion on the above-

described main body.



10 two magneti c disks 16 as recording nedia, a spindle notor 18 which
supports and rotationally drives these magnetic disks 16, four suspension
arms 20, which are each provided, at their respective |eading ends, with a
magneti ¢ head (not shown) which perforns the reading 15 and witing of
information fromand to the two surfaces of each of the magnetic disks 16,
a bearing assenbly 22 (bearing) to rotatably support each of these
suspension arnms 20 with respect to the magnetic disk 16, a voice coil notor
(hereinafter referred to 20 as a VCM 24 to rotate and position each
suspension arm 20, a I in chani sm whi ch holds the pmagnetic head
of each suspension arﬂr;nf g{;g%??%%' h%ssnﬁ%%e%r?gef’ﬁeogu?‘%?ﬂ%%?p'ﬂ)’éf?gh@fl? of

t he magnetic di  red iti om:t nqgnetic disk 16, 25
and a substrat e%;u%nlt 5%&%52%%&582%@?%‘?@%# 2%% hgrge an AT 1 Yase end
portion of whichd s,@a¢ d, to-Sdbeard P#% ; - and a head
suspensi on assenbl 35/928, I ch I?E attac%eg“iﬂzl?t e L?(Iéla%?n%t eln %tf &g% %ﬁm 26

and whi ch pendent Ipa SHRPOT Sk d e SNt € heag o e@@wra&iﬁf hei dipadi ng

end thereof via a slider (‘not shown). 5 Al sO, on e outer surface of the
bottom wald of tahenaset Ishndwidhdd askGid&nli thdops itk d NG ISP WhmYW &%
controls the operation of the magnetic head (not shown), the spindle notor
18, and the VCMt2 istemy evied, formaiidie sphstesd evdrrkingl.a 1 Hach ymgneti c
disk 16 is forned with a dianmeter of 65 mm (2.5 inches) and has a magnetic
recording | ayer hodweadhiadf cdmpitiope s neoin dndyaces.thhefaomgret i< di sk 16
is coaxially engaged by a hub (not shown) of the spindle notor 18 and held
by a clanp 15 spHiaie trviRd a knifermddrietiness siks tIe atieadtiatd anal |y
driven at a prescribed speed by the spindle notor 18. The four suspension
arms 20 are osciiSafEIRLhet WMo the RRaie wasqridas samiet Zm&ear vi ng
as an axi% 20 of _.oscill.ation q?d each of Hgglnﬁggetic heads provi ded on
the respeCtive Padthiohdihiffs BT Wéigﬁnﬂfﬁ RV 524 dihgy &PrsHttd on
desired track o i.c disk 16.. And readi.ng.and witjng of data
fromand to the%rrxtat%(r%léigfbg |0§q<saqi§néi}§lpg§r £ %gnav"inab[aﬁ’g” tic heads.
In FIG 2 is sh : r ; ove-descrihed VCM 24. g
_ The VCM 24 ha?@%gﬁceﬂt%ﬁb%?ﬁélgﬁ%ﬁgf% gﬂtaﬁ% gﬁ(ﬁe\%:e- gjecgcrl’lot?e(? earing

assenbly 22, a ma@NeboiR-lde LAUTRA dFRIMEIHE frie!dded el e voice coil
31, and a top yoke 33 and a bottom yoke 34 (r?er ei naptfetg?> Slnggrir:té% mes

col I ectively refdated giecs ppitdks) onMiheh W e Fad LRPRASH & ddy .each
other in such a positional relation that the voice coil 31 and magnet 32

are sandwbched bet wedrcadmalitng oo kest sarethbwdd imterftor ke RKetdath g cui t
together with the nmagnet 32. 10 The top yoke 33 is fixedly installed, by
means of a scre®aFAIacFurashsdmpd \hawi vd e itevesonsdy, famthiniat e tadnr ecess
35 are di sposed tgtey magnet 32, voice coil 31 and bottom yoke 34. The magnet
32 15 bonded t 0PRWoPEmISe B1G e PIS AR BOE RS £ PF6iRs W rikd ngppsded t o
installed to the bottom of the

the recess 35. The hott oke 34 i,s fixedly

recess 35 by megﬁid ga%iq ?aljv%@ ?:}eé:?I é&rﬁéoﬁp&%'é’dtlh@ MRt 88doke 33 in

a posture paral kel t t oke .33. Inci.dentally, an.the hottom of 20

thg recessp35 i ?%Fﬁp%ﬁe:&%feo&%é% gﬁ%%@? 53¢ 5% &nr?&&ééeg Blyas:glﬁi ece portion

42 of thegbotto 3 i el | i.hed_| r...Avoid 40 is

f or med bg'gween %ﬁ]ﬁgﬁggt'té%e}ﬂ%gggoyft ﬁé:l%(r%acgﬁzl? I%gl%a &gtt%eptlgpc)\éf IgegtéPlnt he

bot t om yoke 34, tang¢hh@al@i &R d§0ecdhelsS udRelcRE@RONG LY 2hkangediin this
gap.

void 40 in a noncontact condition via a prescribed
that the number of parts and manufacturing steps can
be reduced and that the yoke manufacturing cost can
be reduced.
25 Additional objects and advantages of the

invention will be set forth in the description which

follows, and in part will be obvious from the



' The voice coil 31 is attached to a support frane - 10 (not shown) by

nol ding. By integrally attaching this support frame to the bearing assenbly
22 to which the tail ends of the suspension arns 20 are attached, the voice
coil 31 is integrated into the four suspension 5 arns 20. That is, the four
suspension arns 20 and voice coil 31 are integrated via the bearing
assenbly 22 and can integrally oscillate wi.th_the bearing assenbly 22
serving as an axis of oscillation. The magnet 32 is formed alnost in the
shape of 10 a fan having a curvature with the bearing assenbly 22 regarded

as the center, and magnetized in _such mannes .t hat the sout nd north

pol es change wi t%ﬁszfrr}%&ﬁgﬁ'zz?ﬁ Sﬁydi%\ﬁ gﬁ@rf“ﬁi@%fg,a‘ i%h ocﬁh\}:i s the fan
shape into two, .servi.ng.as e houndary. .15 The vaoice cqil .31 is formed in
a roughly trapezl(s’ivﬁéﬁtl aipetlhéleviog’éef%{%rr%s‘:“tndgC?LuaI‘-’m\éct?lgleqsué3 itr?ees, and arranged

so that the two olique bhes af L aperel diare aRPeReq L0 d e magnet 32

with the magnetization on l'ine er pose two oblique

20 lines. That ige %ﬁt%&%&tti?qqtqfest e JTRERELInG tilotl s afr tilkemRgRet 32

extends al nost straight toward the bottom yoke 34, and"the two obli que

| i nes aresi nser nitRi0 RS herfa-drhe direction of the magnetic field is
different. 25 Thus, when a driving current is caused to flow froma driving
circuit (not shopRIEFhpRSQRIPhEOMOOFETHRI EEBERALhEIEWECOFCOHE BRAWSNG
oscillated with the - 11 bearing assenbly 22 serving as an axis of
oscillation by an el atie oagetary ifroy cxawiigsh iwhiagh iadeeriasidponsd tidd a
magnetic field forned by the magnet 32. That is, by changing the direction
of the driving doreadt cohsthid¢uteur Pagdernd] dheaspec2Ficativa,oscillated in
a desired direction and the magnetic head attached to the |eading end of
each of the suspdAsiséiagemerPedimerie fpdded inyeatdesir éad fragetden he
magneti c_di sk 16., The thi ckness of each of the nmagnet 32, top_.yoke 10 33
and bot t dfh yoke W3R \ihiec 9 eRGFSt CRSETHRS 1980 Bad &S ARYE RRGhdti® circuit,

i t at | nost_.uni f or m thi ckness,_ with th ti f th f
Count er bor & 34a ARIGHG R CRBBETIIONE Gded 5 STEPH R b L g FOREYad to the

bot tom of the base.6 cs Lnied (13 Pha Uil bor €349 ey tabl y

formed so that thé hea the screw I's not interposed inthe void 40.
The thickness distrikutd on ofg tgﬂﬁwtﬁ% Ji ¥OKe 133 Rhgdbot tom yoke 34
is designed so that the torque of the VCM 24 is maxi mzed as far as

possible 20 w t kiR tieicdlisr @f dik&k ValVIt24 dlatidd 2@ aaS emdlo dAseP@s Sitb! €.
That is, reducing the weight of the VCM 24 can contribute to the weight

reducti on5of thendDRnt@naidrni.ne seek speed of the magnetic head can be

rai sed by increasing the VCMtorque. 25 In addition, in order to ensure
that the wei ght of tHIGICM ils reedisdeinadfiteri ld wiAMatgraque fofa sigfifdeci ent
magni tude is secured, it is effective to reduce the - 12 thickness of
the yokes 33, 3£0ioWeker, Huf Lthdnhg dhgesd séf uHd wdkddG331-34 is reduced
too nuch, the yokes easily reach etic, saturatjon and | eakage fl uxes
occur from the yokes.FAfrer? IjeSdI@agfga‘?q SEY L& RP LI ¥ ,Og

i lariti h i d t i nfl f th ti

i era. Gonver seldie T2 ho THCRIRIGE Gl GRS y ke 53¢ 37 B-ong 1 he di recti on
f tic fl I Soq [ ; tQ,. f t

vei ght oPCthe VO 10 HF T rorantec il A hRE e BRI wiekY D0 pose

partial ly Cnoreasiig L RE TR GRsiss 1o oy lted 45, T4¥El%ng the di rect]on
of the magnetic flux, |epkeaertbUNEEBRIPTION OF THE INVENTION
An embodiment of the invention will be described
in detail below by referring to the drawings.
25 In FIG. 1 is shown the rough structure, in

perspective, of a hard disk drive 10 (hereinafter

referred to as an HDD 10) as a disk unit related to



' 15 effectively suppressed with a weight increase held in check and the VCM
torque is maxi m zed as far as possi ble. Because the top yoke 33 and bottom
yoke 34 have an area sufficiently larger than that of the magnet 20 32, the
magnetic flux density through the yokes is higher near the mddle of the
magnet 32, i.e., near the magnetization division |line 32a than near the
peri phery of the magnet 32. For this reason, a |eakage flux can be
effectively suppressed by 25 partially increasing the thickness of the
yokes 33, 34 along the direction of magnetic flux near the nagnetization

division line 32a. - 13 ec in_increasing the thickness of the top
yoke 33 and/ or t?&teérm%fét?bengao%tsc%es PRy i npossibl e to increase the
thickness in the diregti f e void, 40 re the vagice coil_31 is
interposed, 5 it mgh eogfbrpe)cleésgiaar "‘ioc‘.’ll§1ec\r,%e12§1sjé'l ttr*uhee t%}a&%e%é R0 the
out si de of the yokes 9 fr.qm the id . e | e, en the

t hi ckness of t hé%gtatnfg?ﬁlyao%:kg%gﬁ%r?%% tarsill n(%\ﬁgeé} éC%%s %;geﬁe)&?\‘graeécsog;, it

mght be Necessalgd:0 (i AN Gl IERRd IR JRINHe 4 hat 2

convexity is fornmed on the outer si i.e., of the

yoke 34. HHowever,r Reausson A by 1A dAGR SR Ao tthe RAJOMY ke 34 a

recess (i.e., counterbore 34a) used for screwing is necessary, It is

i npossi bl e to feppla kT iean\wEXinl tip Iy eS8 sy Ki Mhaan itd)e Forposi tshiosisde
(i.e., bottomface side). For this reason, although it is conceivable to
attach the convexidondds imrbddy wiepdr dthe frapmddverbdtst armmeotesl 34, draletrhi s
nmethod it is necessary to prepare the convexity as a separate body 20 and

t he nunber of pdra sililnetesdes theurinnemmteuatore fodr tdet d3H Ad .t he
convexity to the bottom face of the bottom yoke 34 becones necessary and

t he nunber of nmanuf adtivihify repRindieaes hpatg fdie gxaiilan t hat t he
manuf act uri ng cost increases. 25 In FIG 3 is shown a condition where the
bottom yde 34 Ja Magn&icdidisiis il dy efFortiag medigne adtridlfoke 34 of

t hi nmbodi toi f d - 14 | -1 b 34! .. which h
roIUZhIey ?ahﬁﬂaﬁk’ onglr B“&Hfas h4f’,u3pr?]§ﬂ?ﬁ ?ﬁ?a eﬁé)_tﬁ‘gafﬂl 3 “%g)ié’s r'?ﬁ’lefl %’é’es%fvgs as
the center of tl?rleanTn%r‘:iiC?%sqttspll%t e f%'ugcesu% refjn'sg@n‘l%r'm% tzzle, S1aRs of..a

u pl'a S i

roughly rectang e integrdl Iy provi I'na condi‘tion exténded

from one end S7Gegf i iR BADkrdkle ASHNL Y 90118 Gnch, GulirShaped

groove 43 used to Il1tate bending working 1s fornmed at” the end side

bet ween the mai i kAl AMéddh e IAtshdirfC N iR fbdmsT e VreRed
groove 43 is forned on 10 the sane side as the two counterbores 34a forned
on the tqp face asidevrdft e ofmiim faaohs tibn Hram iasd tthe tpleatterd | ke body 34
is formed in a shape capabl e of being fornmed by press working.

| ncidental |y, tafaates pifeeaghortfi dihet magngirioviddeds i ésueh keeapdsigt | on 15
that in the position of the V-shaped groove 43, the plate piece portion 42
overl aps al nost asemdladi2Z obeara i 1+ Mt afBbive s upplogdd eB8M ©of t he
bottom face side of the main body 41. The plate thickness of the plate

pi ece portion 4XPEFergPIRenSIOREfc b Wit ktsReathde Itk Fggratie

| eaki ng fromthe, bqttaom yoke .34 to ,tthe hottom face side scarcel ccurs
when the. pi at e HE0E Wor 1 SRUEE [DHMGEAT RS SIGEAE: JA SRR 26 1 he
bottom yoke 34, S iy BG._ 2, _.0or as own. .in Fl he 25 _t hi ckness
of the p%lzg)t e pi eat%z apg}r?}[MBonz%fonarfzcb‘-’lécer & lﬁiczag)s}t%(;cléj ﬁac%ﬁ‘nééglss se%a %€ than

the plate thickngss 2, teJmidy Dbty Wikl dH RWCHAYSs g dental by,
magnetic head of each suspension arm 20, which has
moved to the outermost periphery of the magnetic disk
16, in a position spaced from the magnetic disk 16,
25 and a substrate unit 21.
Each suspension arm 20 has an arm 26, the base

end portion of which is attached to a bearing assembly



- 15 fromthe standpoint of ease of press working, it is preferred that
the plate thickness of the main body 91 and the plate thickness of the

pl ate piece portion 42 be the sane. In this case, this plate thickness 5
shoul d be a thickness obtained by dividing the design val ue of thickness of
the bottom yoke 34, which is capable of suppressing | eakage flux, into two
equal parts. In manufacturing the bottomygke_34, the plate 10 |i ke body
34" shown in FIG 3 is first fabricated by press working. The plate-like
body 34' permts press working because this plate-like body is formed in

such a manner t t he, botto fag; si de of the ;Fi?duxi A%% whi ch comes
into face conta ’iﬁqgf§ﬂ f%léﬁﬂﬁ%?Qnﬁs%ﬂﬂb'% d f “Sur¥ ace and only

the top face si i.S ed rovide. c vi ty a exi And t he

pl ate piece por%&oﬂnacf%oc{)?ot ﬁctehoepﬁaetoaecijlq’lq(ee o?]byf fﬁ"e Pigfrnfre b%/gc%o?(’oehslg}‘v\or ki ng
is bent 180 in it - @%ﬁﬁ% roQy. 31ﬂﬂﬂ p osed on
the bottom facet%bﬁ}c?%qgefl){ %glp?a%%\&ﬁot}yeg . Astga&?leegau t(, t e%gi@beez{)tpece
portion 42 is f d A driy the raglg of5 the gl nady, nd the

bott om yoke 34,q#ﬁ§mhic t'he thickness of tﬁ% m ddl e %ortf%ﬁﬁfg partially

increaseds i s manuf agiiged.oRx s slescr | Pk AROVEE BeE W&k thsh tpa 1 i 5f
enbodi nent, the bottom yoke 39, in which the thickness of the mddle

portion is partitld wddwrnessed priartdie @asddit boark (MENUSAGHUN et ikdh
simpl e work which involves formng the plate-like body 34" shown in FIG 3
by press wor ki nggartraslianidhe fogediatgi drheo il tdtee m@ goeet iporidash ddt n t he
position of the V-shaped groove 43. Incidentally, 5 this bottom yoke 34,
when built in a shegmati dhe rsguindl e arotefef ddd,i vvald) e @624 dakage f 1 ux

wi thout a substantial increase in the weight of the bottomyoke 34 and
generate a suf fisgraned/oMitortdire. Subfdinfdit AMHE e invention is not

limted tq the 10 abave-descri bed eppbodi nent and cap be varied variously
within tHe scope of tHRFH MAFRS I é%%kéggﬂﬁ -OLRGh I | Firneter

b -d i bed i b 34 . i v.el
above. descr  bed rbadigent 108 BalL g oke, 30 VR aEly o
15 Addi tional advaniages A, il E A0S Pidde dgpdidde occuipd © those

skilled in the ar heretore, the Tnvéntion Inits broader ‘aspects is not

limted to the specidiic datal 115 and JaeSant anqwyRradisengs ghgwn and
descri bed herein. "Accordingly, various 20 nodifications nmay be made w t hout

departing from tfiwhi Idf tie SRR nd>arerald iHMeNtHW e aRegPt as
defined by the appended clains and their equival ents. - 17 WHAT IS

CLAI MED 11G: 1. Afpdieastl7ane Aofd alpaitwomaess o« ahistis Utd riarea magneti c
circuit with a magnet sandw ched t herebetween, conprising: 5 a main body in
the shape of a platagicned ly pinitwerpiace poradaonibed egpedd Yoywrtde ded in a
condi ti on extended froman end side of said main body, wherein the yoke

t hi ckness is i nciRigsEe MPtte 18.

The four suspension arms 20 are oscillated by the
VCM 24 with the bearing assembly 22 serving as an axis
20 of oscillation, and each of the magnetic heads
provided on the respective leading ends of the
suspension arms 20 is moved onto a desired track on
the magnetic disk 16. And the reading and writing of
data from and to the magnetic disks 16 are performed
25 via the magnetic heads.
In FIG. 2 is shown the rough structure of the

above-described VCM 24,



' 10 direction of a magnetic flux of said magnet by bending said plate piece
portion at said end side and superposing the plate piece portion on said
mai n body. 2. A yoke according to claim1l, wherein said plate piece portion
is provided in a portion where the 15 nmagnetic field of said magnet is
relatively strong. 3. A yoke according to claim1, wherein said plate piece
portion is folded on the side where said in_body is spaced from said
magnet. 4. A yoke according to claim1l, wherein the 20 thickness of said

pl ate piece portion is set at such a thickness that a Ieakage fl ux passing

h h id pl i , K rd
cl i m L, wher o1 n sal d e Hbady BT SRS ead pir AR RE 1 HB w Th t he
25 t hi ck d fact d b Ki t,
Conprising: a 808P AGSNEAPS ”F»%afﬁé POPRCBPLY Grak? magnf'gs%“é‘tb. ndl e

not or whi ch suppgrts angaaggﬁago%ﬁ % q5|%%§ Bgl%hre%grglngoquéqnl a head

whi ch performns tRE5Fedd ata ron1sa| recor

suspensi on ar m gﬁyt 4e thBaguRg 87480 Wnbeh (bl %ohzsagzﬂ {naklaglede 2 bearing

whi ch oscillata supports this suspension ar voi ce coil notor

whi ch i's grovi d%@m@h&n@% égl‘l'e%*tﬂkrte}lyOfreth%r%@' koeRd af yofied , SusRERSi on arm
and whi ch causes said head to be opposed to a desired track of said

recordi ng medi ugiry p@seiikkat bBgosaitd $USpaRS BRhaMiwW khickaiad bearing
serving as an axis of oscillation, 15 said voice coil notor conprising: a

coi l |ntegralIyp@@h&db&dlt@eﬂhelmncmhatythb wbeéckaicbi@éndloanslamdgaespensi on
arm a nmagnet to cause a magnetic field to act on this coil; and 20 a pair
of yokes whi ch B@r aseasamgwetrhedcbetweenwithie $aidyorkgsetnan#hdcohl
sandw ched t her ebet ween,
form a magnetic circuit together with the magnet 32.
10 The top yoke 33 is fixedly installed, by means of
a screw 37, to a base 36 having a recess 35, and
within the recess 35 are disposed the magnet 32, voice
coil 31 and bottom yoke 34.
The magnet 32 is bonded to a bottom face side
15 where the top yoke 33 is opposed to the recess 35.
The bottom yoke 34 is fixedly installed to the bottom
of the recess 35 by means of a screw 38 so as to be
opposed to the top yoke 33 in a posture parallel to
the top yoke 33. 1Incidentally, on the bottom of
20 the recess 35 is further formed a recess 39 to house
a plate piece portion 42 of the bottom yoke 34, which
will be described later. A void 40 is formed between
the bottom face of the magnet 32 and the top face
of the bottom yoke 34, and the voice coil 31 is
25 insertionally arranged in this void 40 in a non-

contact condition via a prescribed gap.

The voice coill 31 is attached to a support frame



at 1 east one of said pair of yokes, conprising: a main body in the shape of
a plate; and a plate piece portion integrally provided in a 25 condition
extended from an end side of said nmain body, wherein the yoke thickness is
increased in the direction of a magnetic flux of said magnet by bendi ng -
19 said plate piece portion at said end side and superposing the plate

pi ece portion on said main body. 7. A Qisg uni.t according to claimé®,
wherein said plate piece portion is provided in a portion 5 where the
magnetic field of said magnet is relatively strong 8. A disk unit
according to cI?i n sai ate |ec glon Ided n _the

si de ghere sai? SBBHQSEEYSBﬁ&g& aﬁB Y f6%§C ADG; $R18ni ¢

A it
ggfoét'Qﬂcﬁoact%hg]?ﬁ&“@?%@?néﬁ Shka éa??fc‘@ ss?‘%%f Rtorgh Bt She o | °
pi ece portion ig.qgt gﬁgeE§t§ﬂe gspengHaﬁ H?b& aﬁcQEg'@QtE h%da'@b%e same

wherein 15 said fain pi ece Ion are for ne th

thi ckness and ”@BHEaCEurgd39yler@ﬁ%epeakbeg1n%é tAePEBGESSughomRABhACt Uri ng

at | east one of a pair of yokes constituting a magnetic circtuit wth a

magnet sapdwi chgdpthepebetpgen; scorRel $Hag gngpéhg%nZQrafs 20o%AkNg, by
press working, a plate-like body which conprisés a main body in the form of

a plate having gounkf ebit Bickressnitagiheedi Keat tae Bkazimggaekeabilux of
said magnet and a plate piece portion 25 integrally provided in a condition
extended from ap2eaddscde dhtebirsaligi nshadyatandith the bearing
assembly 22 serving as an axis of oscillation.
The magnet 32 is formed almost in the shape of

10 a fan having a curvature with the bearing assembly
22 regarded as the center, and magnetized in such
a manner that the south and north poles change with
a magnetization division line 32a, which divides
the fan shape into two, serving as the boundary.

15 The voice coil 31 is formed in a roughly trapezoidal
shape having almost equal oblique lines, and arranged
so that the two oblique lines of the trapezoid are
opposed to the magnet 32 with the magnetization
division line 32 interposed between the two oblique

20 lines. That is, the direction of the magnetic field
of the magnet 32 extends almost straight toward the
bottom yoke 34, and the two oblique lines are inserted
into spaces where the direction of the magnetic field
is different.

25 Thus, when a driving current is caused to flow
from a driving circuit (not shown) through the voice

coil 31, the voice coil 31 is oscillated with the



bendi ng said plate piece portion at said end side 20 and superposing said
pl ate piece portion on said nmain body.
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almost
uniform thickness, with the exception of the area of a
counterbore 34a where a tapped hole used to screw the
bottom yoke 34 to the bottom of the base 36 is formed.

15 The counterbore 34a is inevitably formed so that the
head of the screw 38 is not interposed in the void 40.

The thickness distribution of the magnet 32, top

yoke 33 and bottom yoke 34 is designed so that the
torque of the VCM 24 is maximized as far as possible

20 with the weight of the VCM 24 minimized as far as
possible. That is, reducing the weight of the VCM 24
can contribute to the weight reduction of the HDD 10
and the seek speed of the magnetic head can be raised
by increasing the VCM torque.

25 In addition, in order to ensure that the weight
of the VCM is reduced after a VCM torque of sufficient

magnitude is secured, it is effective to reduce the
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thickness of the yokes 33, 34. However, if the
thickness of the yokes 33, 34 is reduced too much, the
yokes easily reach magnetic saturation and leakage
fluxes occur from the yokes. When leakage flux occurs
5 as in this case, irreqularities such as noise are
produced by the influence of the magnetic field.
Conversely, if the thickness of the yokes 33, 34
along the direction of a magnetic flux is increased in
order to suppress leakage flux, the weight of the VCM
10 24 increases, providing inconsistency with the purpose
of the weight reduction of the HDD 10.
In this embodiment, therefore, by partially
increasing the thickness of the yokes 33, 34 along
the direction of the magnetic flux, leakage flux is
15 effectively suppressed with a weight increase held
in check and the VCM torque is maximized as far as
possible.
Because the top yoke 33 and bottom yoke 34 have
an area sufficiently larger than that of the magnet
20 32, the magnetic flux density through the yokes is
higher near the middle of the magnet 32, i.e., near
the magnetization division line 32a than near
the periphery of the magnet 32. For this reason,
a leakage flux can be effectively suppressed by
25 partially increasing the thickness of the yokes 33,
34 along the direction of magnetic flux near the

magnetization division line 32a.
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Because in increasing the thickness of the top
yoke 33 and/or bottom yoke 34, it is physically
impossible to increase the thickness in the direction
of the void 40 where the voice coil 31 is interposed,
it might be necessary to increase the thickness to
the outside of the yokes 33, 34 away from the void 40.
For example, when the thickness of the bottom yoke
34 near its middle is to be increased, it might be
necessary to increase the thickness in such a manner
that a convexity is formed on the outer side, i.e.,
the bottom face side of the yoke 34.

However, because on the top face side of the
bottom yoke 34 a recess (i.e., counterbore 34a) used
for screwing is necessary, it is impossible to form a
convexity by press working on the opposite side (i.e.,
bottom face side). For this reason, although it is
conceivable to attach the convexity as a body separate
from the bottom yoke 34, in this method it is
necessary to prepare the convexity as a separate body
and the number of parts increases. Furthermore, work
for attaching the convexity to the bottom face of the
bottom yoke 34 becomes necessary and the number of
manufacturing steps increases, posing the problem that
the manufacturing cost increases.

In FIG. 3 is shown a condition where the bottom
yoke 34 of this embodiment is spread. That is,

the bottom yoke 34 of this embodiment is formed as
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a plate-like body 34’, which has a roughly fan-shaped
main body 41, in which the bearing assembly 22 serves
as the center of the fan, and a plate piece portion 42
in the shape of a roughly rectangular plate integrally
5 provided in a condition extended from one end side of
the main body 41. As shown also in FIG. 4, a V-shaped
groove 43 used to facilitate bending working is formed
at the end side between the main body 41 and the plate
piece portion 42. The V-shaped groove 43 is formed on
10 the same side as the two counterbores 34a formed on
the top face side of the main body 41. That is, the
plate-like body 34’ is formed in a shape capable of
being formed by press working. Incidentally, the
plate piece portion 42 is provided in such a position
15 that in the position of the V-shaped groove 43, the
plate piece portion 42 overlaps almost the middle of
the main body 41 when folded 180° to the bottom face
side of the main body 41.
The plate thickness of the plate piece portion 42
20 may be set at such a thickness that leakage flux
leaking from the bottom yoke 34 to the bottom face
side scarcely occurs when the plate piece portion 42
is built in the magnetic circuit as the bottom yoke
34, as shown in FIG. 2, or as shown in FIG. 4, the
25 thickness of the plate piece portion 42 may be reduced
to a thickness smaller than the plate thickness of

the main body 41 for weight reduction. Incidentally,
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from the standpoint of ease of press working, it is
preferred that the plate thickness of the main body 41
and the plate thickness of the plate piece portion 42
be the same. In this case, this plate thickness

5 should be a thickness obtained by dividing the design
value of thickness of the bottom yoke 34, which is
capable of suppressing leakage flux, into two equal
parts.

In manufacturing the bottom yoke 34, the plate-

10 like body 34’ shown in FIG. 3 is first fabricated by
press working. The plate-like body 34’ permits press
working because this plate-like body is formed in
such a manner that the bottom face side of the main
body 41, which comes into face contact in a folded

15 condition, obtains a flat surface and only the top
face side is worked to provide concavity and
convexity. And the plate piece portion 42 of the
plate-like body 34’ formed by press working is bent
180° in the position of the V~shaped groove 43 and

20 superposed on the bottom face side of the main body
41. As a result, the plate piece portion 42 is folded
almost in the middle of the main body 41 and the
bottom yoke 34, in which the thickness of the middle
portion is partially increased, is manufactured.

25 As described above, according to this embodiment,
the bottom yoke 34, in which the thickness of the

middle portion is partially increased, can be easily
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H110900& () - Zan418¥&pl)- £8@d38g the plate piece portion 42 in the
position of the V-shaped groove 43. 1Incidentally,
5 this bottom yoke 34, when built in a magnetic circuit,
can effectively suppress leakage flux without a
substantial increase in the weight of the bottom yoke
34 and generate a sufficient VCM torque.
Incidentally, the invention is not limited to the

10 above-described embodiment and can be varied variously
within the scope of the invention. For example,
although in the above-described embodiment the botton
yoke 34 was representatively described, it is also
possible to apply the invention to the top yoke 33.

15 Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various

20 modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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a plate piece portion integrally provided in
a condition extended from an end side of said main
body,

wherein the yoke thickness is increased in the

10 direction of a magnetic flux of said magnet by bending
said plate piece portion at said end side and
superposing the plate piece portion on said main body.

2. A yoke according to claim 1, wherein said
plate piece portion is provided in a portion where the

15 magnetic field of said magnet is relatively strong.

3. A yoke according to claim 1, wherein said
plate piece portion is folded on the side where said
main body is spaced from said magnet.

4., A yoke according to claim 1, wherein the

20 thickness of said plate piece portion is set at such
a thickness that a leakage flux passing through said
plate piece portion is not generated.

5. A yoke according to claim 1, wherein said
main body and plate piece portion are formed with the

25 same thickness and manufactured by press working.

6. A disk unit, comprising:

a recording medium in the form of a disk;
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drives this recording medium;
a head which performs the reading of data from
said recording medium;
5 a suspension arm to the leading end of which this
head is attached;
a bearing which oscillatably supports this
suspension arm; and
a volce coil motor which is provided in the
10 vicinity of the tail end of said suspension arm and
which causes said head to be opposed to a desired
track of said recording medium by oscillating said
suspension arm with said bearing serving as an axis of
oscillation,
15 said voice coil motor comprising:
a coil integrally attached to the vicinity of the
tail end of said suspension arm;
a magnet to cause a magnetic field to act on this
coil; and
20 a pair of yokes which forms a magnetic circuit
with said magnet and coil sandwiched therebetween,
at least one of said pair of yokes, comprising:
a main body in the shape of a plate; and
a plate piece portion integrally provided in a
25 condition extended from an end side of said main body,
wherein the yoke thickness is increased in the

direction of a magnetic flux of said magnet by bending
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superposing the plate piece portion on said main body.
7. A disk unit according to claim 6, wherein
said plate piece portion is provided in a portion
5 where the magnetic field of said magnet is relatively
strong.
8. A disk unit according to claim 6, wherein
said plate piece portion is folded on the side where
said main body is spaced from said magnet.
10 9. A disk unit according to claim 6, wherein the
thickness of said plate piece portion is set at such
a thickness that a leakage flux passing through said
plate piece portion is not generated.
10. A disk unit according to claim 6, wherein
15 said main body and plate piece portion are formed with
the same thickness and manufactured by press working.
11. A process of manufacturing at least one of
a pair of yokes constituting a magnetic circuit with
a magnet sandwiched therebetween, comprising the steps
20 of:
forming, by press working, a plate-like body
which comprises a main body in the form of a plate
having a uniform thickness in the direction of a
magnetic flux of said magnet and a plate piece portion
25 integrally provided in a condition extended from

an end side of this main body; and

bending said plate piece portion at said end side
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