; e3eW RRS, U@ UWbDWI'WZd E DI SK APPARATUS HAVI NG

HOUSI NG MODI FI CATI ON TO PREVENT STI CKI NG OF LATCH

mvent i on rel ates to a di sk apparatus wai cn stores SUNMNTRD
reproduces information on/froma disk- shaped nediun1 “1caican
Recently, disk apparatuses such as magn

opt 1 Cal i Sk apparat uses have bean w dety used s A INENITAN

external recording units or inage recording units o

conmputers. For exanple ma netlc di sk aggaratus *G00002+
usual |y has a rectanguté?Lﬁo §i RE THE¥ENSESNNng

and ot et ABAERM G ghBl e SBSRNE MROPEhERRTRD' ereven

wite ﬂ%uator fggggﬁ ﬁgGﬁﬁffron1the magneti c di sk,

a head o suppor e magnetic heads novably

agai nst the nagneti g [

rotate and position tlﬂh&ﬁéa agEﬁth%? iI\“’/E(}H)f%oard

dni t havi ngrg@ ﬁr@gégtlth@h@loIh%emQH§anoa%S@lsk apparatus
contains a ranp | oad nechanismto place the hea

act uatwiidh stoeds eaﬁ@dr@psbaueés\A@ﬁf@rmatmenrragmekbm a
head is retreated to a position away fromthe nmagnetic
di sk, a@nskashapett medhamismto 25 prevent acci dent al
di sengagenent of the head actuator fromthe retreated
posi tion. |Reaekhbyn Hasshappehahiises aukatels megeetic and
haVIngoptical disk apparatuses have been widely used as

10 external recording units or image recording units of

computers.

For example, a magnetic disk apparatus usually
has a rectangular housing. The housing contains a
magnetic disk, a spindle motor to support and rotate

15 the magnetic disk, magnetic heads to write and read
information to/from the magnetic disk, a head actuator
to support the magnetic heads movably against the
magnetic disk, a voice coil motor to rotate and
position the head actuator, and a board unit having

20 a head IC, etc.

The housing also contains a ramp load mechanism
to place the head actuator in a retreated position
wherein the magnetic head is retreated to a position
away from the magnetic disk, and a latch mechanism to

25 prevent accidental disengagement of the head actuator

from the retreated position.

In a known latch mechanism, a latch lever having



- 2 arotation axis orthogonal to the rotation axis

of the head actuator is provided, a permanent nagnet

is attached to the latch lever, and an el ectronagnet

with a core is fixed to the housing opposite to the 5

per manent magnet. (Refer to Jpn. Pat. Appln. KOKQAI

Publ i cati on No. 2003-68038 (para%{aph 0006).) However,

this kind of |atch nechanism Wtk apernanent nmagnet

attached to a latch | ever causes a malfunction of the

latch | ever. The latch | ever 10 may not work normally,

becaust Htainbedi#%HS nagHe?deNd briee Bee sromthen axis of

per manent magnet as a result of magnetic flux | eaked ,

From LHE VOTE® A5FF2 TOT of S PR CRLCR Ty ed RREPHRSRE magnet is

actuat or, or. by the inf]uence of magnetic substanc .

i Sposhr ST he Rebi At LAY BH . He | 77 hbeT B gfiponet with

| ever do 0 o) : ; 0

i Sengagesf rim Theed by et L SeE I o Bit B P the

gragnetd O il 5&nt Sn$g et OnNafNe r@Pde Headh StpSKS AFpiRe KOKOAT

stationary magnetiC di sk, causing the serious problem

of | ospungl 1 €801 sledvdat 200 206 £6b &EF (SAIMPRYp 0T 0E) . )

INVENTION It is an object of the invention is to

provi de a diskeapparahus kawtingfalbhathhmeenhanssnmvith

attaining high reliability. In order to achieve the

above ahpechanentdiskgRst appazahed becar danght bewar causes

enbodi ment_of the present invention conprises a

housi gy i Ewn¢sian eEakhephrtrll l9vatde Bhealmnghetprer

material, a di sk-shaped - 3 nedium provided ,
1QOtatdB@¥ ?%tt%%rhoﬁgFﬂ@}léfh%%@aF%er%EoPHd%ﬁared magnetic

reprodgce informati on on/fromthe nmedium an actua&or

o) t of

to noveCtfie fehd AP ohget RerARUF M MaRach R&t8nresy

hani to. | th t { ted.5 .
ool CIBROTGEHol b Fhe! RRAG ot “A™pbRFt TG avp fr BRFPRevNich
”Ed'“”&r%bgs'@ﬁ&hh &hggtégk gsog hatef agﬁk@ﬁngQegf
novably between a first position to'loc e actuat or

at thenighseat edupoehhtONy28do8:§65P8ENROEHE! ABatiOactuator.

al | ow novenent of the actuator ?ron1the retreated 10
190si tipn. tHbergets 8E668rPAS¥EIREIr awpekMBBenh1MBgnNehe head

fixed to the latch arm a current-controll able

el ect rasagaedrt 0isoNgatibe Fabmhtaenrbetrwaesdt pesticish while

and second positions, and an opening formed in a

regi ontioé magnboisi disadiacenttibeapg; mandnhemdgseticks to

15 According to an enbodi nent of the invention, an

openi nghésstathedaky magegton dfiskhecaugheti thenserilals

housi ng adj acent the pernmanent nmagnet, and when the

pernan@ﬁ@bkﬁ@n@f ¢oAdBgcreserdedt Hathousi ng, the
2(germanent magnet i s _prevent ed fron1bein% stuck to the

f

0 housing by a ma§Retifc SPEMERY 8fd 186 NYHRNIAE ng a
mal function_of ,the latch arm e di sk apparatu .
accor di ng tagaﬁseﬁGOQ'ﬁgﬁF of 1 & iVE %ﬂ8ﬁ &5h3¥1§&$Vlde

h ing.which i I , ial.l de _of, o
2 nousrB; M1 ek a8l ! B35 pRAClLSLLE MRN8 gggaining
rotatagkéhig EQSbEQQ%Qng' a head to record and

reproducé i nformation’on/ fromthe nedi um an actuator

to move thehead ahong the sMRA YRe AR object, a disk

25 apparatus according to an embodiment of the present
invention comprises a housing which is at least

partially made of a magnetic material, a disk-shaped



- 4 latch nechanismto |ock the actuator at a

retreated position to hold the head at a position away
fromthe nmedium The |atch nmechanismhas a |atch arm

provi ded novably between a first position to | ock the
actuator 5 at the retreated position and a second
position to all ow novenent of the actuator fromthe
retreated position, a pernmnent ﬁ%gﬁét fixed to the

latch arm and a current-controllable el ectromagnet to
nmove the |atch arm between the first and second

posi t iRAFEL UM PROFIF DN oFatdel holidi HYyS AP asene - t Aehead to
per manent gnet is made of,ngn-na netic terigh. .
Accor distPt SRR TEGR DRI HRAFHORNPRONLCR R BRALUM,
of the housing adjacent th r menent nmagnet prqvided

in the't atehAFTh ofC t YT a?}?: ehrr%% a%lics’rﬁglgﬁ?slgﬁéﬁlégbf and a
a ”0”'1'%}?%&%9 halo ROdcWOeD LBe,Respegent PBOPELted

cones close to ousi ng, the pernanent nmagnet Is
preveri et £ 10M b NG §tek £O4her hQUSEEYL b¥nadaway from the
magnetic force, and so from causing a mal function of
the | aledi@im 20 Enbodh nmeatsanishheasnyentten g8y provided
al so be understood as a nethod of elimnating sticking
of a Imeckimpy dsetteerm Hofisroy pbsht dosktappacat uthe actuator
havi ng a di sk-shaped nediumrotatably nounted in the
housi ref; Ehsuspensa oad haws hgianr gad/ ar seechdadofotibheto
medi um and 25 a magnet form ng part of the | ocking
arm thel PWHARP YRS tn 8&r VagaEbupbpPEasEcraf e retreated
suspension for permtting said read/wite head to
18ccessPIHt tdedi ubheReah® alsg rppEidefng BEAMENSRG PgInet
| ock sajd suspension o prevent said suspension.from
por mi 11175 sa? d-healPur P 8- flead COFEERESEOBAFA had tm
in a nop-operating state. The method, conprising. th .
Step 0T G BT AT A an OpURT RGN, 598 BoRtHoRCSHoehe he £irst
housi n dj : t alLte -
constr%%?i%gggﬂ%oégg%ﬁ?%ggfhgﬁﬁo%éi%ggggbécgﬁfmfﬁeln a
magnet i @ NQA- neLi, S ABt gLk ddLi hec .
and a V%%%ggegﬁo?H?hEBFﬁbe t?gggkfpﬁ gggsggébgggﬁ%iﬁ%gnet
1% he descri pabeBrwhhghtd0ahokhewsimand bF Rkt iWidnth®n, an
obvious fromthe deScription, or nmay be | earned by
practicgeninghesi pyemnetionn dIheegbpacbs ahd adyartdgesmaterial
of the invention may be realized and obtai ned by neans
of thehousingnmedfatehteshandecoabenat megsepar tincuwéelny the
15 pointed out hereinafter. BRI EF DESCRI PTI ON OF THE
SEVERADE MNENEN OFNT giEe DRAVINRS Thesactonpaeryihegsing, the
drawi ngs, which are incorporated in and constitute a
part oPe¥RangpechMpprati A, PFEVGELest & refbsGiimentss ustk to the
the invention, and together 20 with the general ,
2Qescri pPrdnngi PEn2aBadBeSEAG Fﬁécﬁetépﬁe&°d§§EWiﬁﬁqﬁ&ng a

of the enbodi pents given below, serve to explain the

princi%?gguBFQEHE Pﬁvéﬁ?igﬁﬁc | 8™ is a perspective

vi ew show ng,an HDD according to an enbodi ment of th

pr esent | nvgﬁl i gﬁ,ggzgplplaéatil%l sacacod:idglélsqser%laend.eqnboc;ﬁnent ot

perspecLve, yLew, af, %g%ﬁ']_:@@.e%f aF'hg’usJi;nJ'w%ic?h 'i% &t least

pl ane vi éw show ng the Rousing an

partially made of a magnetic material, a disk-shaped

25 medium provided rotatably in the housing, a head to

record and reproduce information on/from the medium,

an actuator to move the head along the medium, and a



- 6 internal structure of the HOD of FIG 2; FIG 4
is a perspective view showi ng the control circuit
board side of the HDD of FIG 1; FIG 5 is a sectiona
view of the HDD taken along 5 lines A-A of FIG I;
FIG 6 is a schematic illustration show ng the
internal structure of the HDD in%Luding a latch
nmechani sm according to a first enbodi nent of the
invention; 10 FIGS. 7A and 7B are partially nagnified
sectiopal views taken alo Lines VII-VII of FIG 6
Tt 75 H‘égﬂg?

FIG 8757 Part | oS cREFRARGF of sRoRFREeE e

Lhe 1 RETTEone he RPEE B Re B SR e DA P hE TR Fhad £xom che
t . . . 1 i 4

thiro Db enr e et TS ChTRERR hEE T ERtdh fehopRovicea

P ChanoyeEgbetRlenon ERbSY) fs SROM T0o 1 b8k Phe, actuator

4 nvent 4 ©ne h OETMN LED: £ PILON Sha THESLAVENTEON i tion to

Detail ed description will be given on a hard disk
drive {hesweimaiérentebertied sotastan FOBh BReardiskated

apparatus according to an enbodi nent of the 25 present

i nventposi heorj naf permaneéht reégnencéikedt he the latch arm,

acconpani ed drawi ngs. As shown in FIGS. 1 and 2, the

HDD hagnd a current-controllable electromagnet to move the
latch arm between the first and second positions.

10 A region of the housing adjacent the permanent magnet

is made of non-magnetic material.

According to an embodiment c¢f the invention, a
region of the housing adjacent the permanent magnet
provided in the latch arm of the latch mechanism
15 is made of a non-magnetic material, and when the
permanent magnet comes close to the housing, the
permanent magnet is prevented from being stuck to
the housing by a magnetic force, and so from causing
a malfunction of the latch arm.

20 Embodiments of the invention may also be
understood as a method of eliminating sticking of a
locking arm to a housing of a disk apparatus having a
disk-shaped medium rotatably mounted in the housing, a
suspension having a read/writé head for the medium and
25 a magnet forming part of the locking arm, the locking

arm serving to release said suspension for permitting

sald read/write head to access said medium in an



a substantially rectangul ar box-shaped housing 10

whi ch contains various nenbers described later, and a
substantially rectangular control circuit board 12

which is provided by being | aid under the outside of 5

t he housing 10.. The housing 10 and control circuit

board 12 are forned to be 32 mm|ong and 24 nmm wi de,

for exanple. The thickness T of ﬁhe'hou5|ng and

control circuit board is set to 3.3 mMqMmor 5 nm

dependi ng on the nunber of disks to be housed.

shown SRFFHESII 2StRES, a?(ﬁet‘hoh%?]ﬁgsibdc%‘ﬁ%ﬁ’%rﬁ%lﬁ? 50 prevent

first shell 10a and d shel]. 10b, whic
f or mec b1 RAVESREBSY At F ol F@eifaﬁéjfllaﬂ realfofeadifite nead

ot Ahseeond 2helha d0R A 1080206 PR  cave.  The

magneti c ma In a Ssu tangu ar

Shapeun@@ﬂo@aaé%§£9§fﬁ§|§h§t§Ban8f'Br59§d9§g'Qﬂeééénlng in

edge portions first and second shel a and

g ace eackopther 6h the sbasengyhatiibhbenedgre pREGHhEOSOY
are opposed. A belt-shaped sealing material 16 is

wound &I et t&ey pefi pbesaluetgrgpar pootsonf otheh@0housing
first and second shells 10a and 10b. The seal i ng

mat er i &l zoemect se thegpet i pheaahordgegpeticomgtandal.
seal s the cl earance between the edge portions. This

makes t he hbddihgonslasbaackprenghadvastanagal af bog.

The bottomof the first shell 10a fornms a 25

subst alt Y& Fyor ebi hhghfafehofinf FRhgiBakBe1desFaiption which

the h 10 d h t he
Hhount fﬁ%ﬂ%@%’e 1179 fiH?Baﬁaéﬁfwv%ﬁ p *@@?ﬁﬁ?ﬁﬁn ghe' "®
per|pH§r§$9 Eo0% rI%aY1$ mﬁg nggog %hgtlce of the

ge pbr I ons“o ou3|n

prevent ede f £ o), bei B, dg QSQF %R&hSdGQBEghés%ft fie

housi ng, and defer|orat| tightness due to
L ftingh@fntion may be realized and obtained by means of the

instrumentalities and combinations particularly
15 pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
20 with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a perspective view showing an HDD
according to an embodiment of the present invention;
25 FIG. 2 is a disassembled perspective view of the
HDD of FIG. 1;

FIG. 3 is a plane view showing the housing and



5 the sealing material is prevented. In the housing
10, support posts 18 are provided in the periphera
edge portion of the housing. Each support post 18 has
a proximal end fixed to the inside surface of the
first shell 10a, and set up 10 substantially vertica
to the inside of the first shell 10a. At the position
of each support post 18, a screwhol® is formed from
the nounting base 11 and extended into the support

post. The housing 10 contains a nagnetic di sk 20 with
15 t hel Rt &R brSoFuetgse| AEheRewAPENOEef Tes 48 a

di skshaped dl 22 whi h
and rotatest Ehe. %%@%eéfégaﬁﬁﬁg?agéaaasw.é RuZdBuRen cont=ol

it escpRd. T eads, data, Lol [om Lhenprgperie disk,

carrlage head™ actua suppor & 20
nagnetlc he?ﬂs”UBaEEyaagéFE§BngﬁerBQ”8%'Eh@'%@fzg k@n along
voi ce coil notor ereinafter referred as Vi 8%

A drivingesoiox ¥highcroiates and positions the

carriage 26, a ranp |oad nechani sm 30 which unloads to
and pl aces Fhe.nagbet icsbraflatficaiposktiranisapahawetg the
25 fromthe magnetic di sk when the magneti c head noves

t o t helpeerpheratredgerpoofi bheofiDDhénohgdéhigcadilakcha

| at ch mechani sm 32 which holds the carriage 26 at -

9 a ret¢eatesnpascorobngahd a boastd embbd3denhi ofi has

a head I1C, etc. The magnetic head 24 has an air
bearlngn%%@¢h@@r and can nove snoothly while floatlng

on the rotatlng 5_magnetic disk 20. However, if th
1Gragnetic hehdt24 {8 6ﬁso§§daﬁfs Pﬁété@&tlwoﬁlae\yllrﬁa@ﬁeﬁe@tlonal

di sk 20, the data d 20
b danBhete @e%p?ﬁaﬁé p8D L8 TRPNSE fafl P e T Tor
shel | 10a. EEE Sglgg E%E%Ea%% hasg%%f%éﬁssggglpn view

axi s 10 36 15 f I Xe i nné ce of rst
hel | j
?nﬁer sur . %tggtgﬁgﬁég %a5¥¥0¥8£5 C@ESEOS%E%nd

fixed éﬁbé@?méﬁ@OSQ @ﬂ@'in%@HtPMna fixing screw 37
inserted fromthe outside of the second shell 10b.

15Thus, the 1praxi s 38 hsSpavpRantedmbgamebalh seicdes by iew
the first and second shells 10a and "10b. A rotor is

r ot at abhywSngpar L etdchymébraaXxkfh 36cbhonghta heahiing
(not shown). The end portion of the rotor in the
secondeshedindfb sfdeheonstehttes; and
FIG. 10 is a partially magnified section view
showing a latch mechanism according to a fourth
20 embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION
Detailed description will be given on a hard
disk drive (hereinafter referred to as an HDD) as
a disk apparatus according to an embodiment of the
25 present invention hereinafter with reference to the

accompanied drawings.

As shown in FIGS. 1 and 2, the HDD has



20 a columar hub 43. The magnetic disk 20 is
coaxially fit in the hub 43. An annular clanp ring 44
is fit to the end portion of the hub 43, and holds the
magneti c di sk 20. Thus, the magnetic disk 20 is
supported rotatably as one body with the rotor. 25 An
annul ar per manent magnet (not shown) is fixed to the
end portion of the rotor in the first shell 10a side,
and | ocated coaxially with the rotor. - 10 The
spindle notor 22 has a stator core fixed to the first
shel | aoaibakntbilsy woehb2agolAE PR%-shaped kereinghél
stator core and cpils are ggsgosed out si de, t

th
per man&ht ChagRta Wi E hvar ya N H%rﬁa???%ﬁébﬁg takgar and
tuator) h bear i mbly 52 fj to the. i
urfack BYOTRRCF T OtV REEPaT00 FraoBbATT g SSUgRoPharT 12
52 h i ical |y aga i npet
cur 2ol ok PFeRfieer hobiandi 8RRk LR, hRRE e of

%upppr{ﬁg hoLat Akl o 10 @Metﬂ§u§§hé § 97 QHN-8nPRbE Bfi rcuit

earings. The extended end of the axis 53 1s fixed to
the segoagashel hrdObobiea £6XbBY3SCHAWI 8Rgi BAGM b8Jmm wide,
fromthe outside of the second shell 10b. Thus, the

axi s 58otrsesappoet edTheothbokhessdesobythbenhbusshgaadd
second shells 10a and 10b. 15 The bearing assenbly 52
servi ngoasral bearcnjti soprdvidedetntohé.Bemgt hr 5 mm
direction of the housing 10 side by side with the
spi ndl dep@nding@2onThecarnbagec26dhaksahcabm Bgused.
extended fromthe hub 54, a sl ender pl ate-shaped .

1Quspensi on 88, SBRUN20NaFSGEpokt tPr anethe BrRUsAaEd 10r gpnsists

the hub_54 in the o site direction tq the_arm58. ,
The na@ﬁe?iElEESdsﬁg?ﬁsléapﬁﬁgt@dSSFOP eSEQ%Znan'eHHlCh
of the_suspensiqgn_60, throu L b (not _shown). The
mmgnet FESnEGRTSA F8 Brygn APeERHA h¥addraAd ShPERTacRS
spring r t p [ t r h
surfacgﬂgff?ﬁgEnég%epggggﬁsgﬂggggAgggigggchF gie made
const i &gt h0gn g Y/ L$ahNntgoLa Lxedat 9yt Bectangul
support fraﬁ% %ng%g?e%la T%g %Ckk%gEmﬁFcﬁ rgtatgsaF g ar

15arri agragé, apRENHabeshaayhngsagegnbh ¥gS52nhasecaph@iibheral
of yokes 63 fixed to the first shell 10a and opposed
each othge pbtbiangap, TaBdfargegaet cBebnshewe) 16l X8@d and
to the inner 5 surface of one of the yoke and opposed
to thel0bi €aceokhcbdotByrenar ghzi Bgathe thaitceheoieldge4,
the carriage 26 is rotated between the retreated
posi ti pnrshomm BmeFbBpo3ednd Bhbedpesabiprg pesiltingnmaderial
pl ace the magnetic head 24 on the surface of the
magnet 1€ 16 dpskd2eround the pegiphesaBegdo®4piogtions of the
gositioned above a desired track of the magnetic disk

290. ThéirstaBre pargecorheféscalp age 26bi-s Mhe & yr9
two sto Eers iSO shown in FIG 3. The_latch nechani sm
32 fix@g E5lpheCPPRECtSHENE Peripheral edge portions and

seals the clearance between the edge portions. This
makes the housing 10 as an airtight rectangular box.
The bottom of the first shell 10a forms a
25 substantially rectangular mounting base 11. Four
corners of the housing 10 including the corners of the

'mounting base 11 are rounded. With this structure,



15 10a | atches (locks) the carriage 26 noved to the
retreated position, and prevents the carriage 26 from
noving to the operating position fromthe retreated
position when the stopped HDD receives a physica

shock fromthe outside. 20 The ranp | oad nechani sm 30

has a ranp nmenber 70 which is fixed to the inner

surface of the first shell 10a and opposed to the

peri pheral edge portion of the magnetic disk 20, and a

tab 72 which js extended fr the distal end of the
SusperCrOrBDL Sie LETYELa b  Arva8nEnghgRant hReRBBEPheral
The ra menber. 70 i s ded fromresin, and ha

o I AcRoS5 Ra St abhBerahgatua T Th PhevEaRRed, rrom
When the: cargi 6.1LS t 0 1 -
interﬁgflﬁgr%%ﬁgg?%n%g %§8tgé§ﬂgé%egrct Fs ogggﬁg,tﬁgd
retreaiete POSHLE 08ni Hrt PReOYE BLL ¢hREHAESr gNeetaf 1tR@ing of
magnetic disk 20, the tab 72 engages with the ranp
surfacend3sesl 50§ Rbhovgibheisappesuntage sl ope, and 5

unl oads the nmagnetic head 24. Wien the carriage is

rotated to Lhethet heakédgpa$it sappotrhepbahs728i sre provided
supported on the ranp surface 73 of the ranp nenber

70, andntbeenpgnépherataddgd psrhébd af ahdi sbamdeg.
fromthe surface of the magnetic disk 20. 10 The board
unit 3Ba@assarhark bedy 38ahasnpopsdxémad Phexifpked to the
printed circuit board. The main body 34a_is fixed to

the i nhePldfrfaEtaee Phethpréirshepheidallen fRE REtnUP

1 oall aFQRTERGT 1oV rBARt ASIThE BBAr ARISIEnPE SAShae At
B g e e o e T
body 34 d f ' - '
cConnoct GECT R praxim Ly 00 ERe balr LNG Sedkely bascadd and

furthe [ y n t e magnetic 20 head
24 thr%ﬁgﬁﬁgééa%ﬁgb(ﬁgg gﬁ%%ﬁ?tpgg%ﬁded on the arm 58

and suspensfga ﬁ@uséhgtﬁﬁ Q@h&@&h@fat&ﬁgﬁ%kﬁchQ%k3%® with
of the board unit 34, "a connector 34c iS nmounted to

1gonnecthéodi Agecont 661 0CBECEhthBeawditR. sERgegORREE! @i sk-
34c is exposed to the nmounting surface 25 11 of the
first shepédlhadibmpughspheddpenbngrf @2netiiich thwports and
first shell 10a. As shown in FIGS. 2 and 4, the
controfotateai the maggethoaddsk2 eomposedicf hgagh iwitiad
circuit board has a substantially rectangul ar shape
with ttWelfesgeRdargadpdertal fedErequihnet sagne tisustisty
surface 11 of the gousin On the nguntin surface

]

11 of ¥he3Brhagsi A§ 1pea égFBGFQF)pWB &6t iSGRPPEES the
200 CoRRRLERLT BLc.sBLidL e L 22 2 2, SISUAL oo,
57 o ey PLTEy AN U8 CORULEL Gl (OB o v 26 e
pfojecéi89§v198 ﬁegozoghﬁgha&%t%Q%@e%nd positions the
carriage 26, a ramp load mechanism 30 which unloads to
and places the magnetic head in a position separated
25 from the magnetic disk when the magnetic head moves to

the peripheral edge portion of the magnetic disk,

a latch mechanism 32 which holds the carriage 26 at



Each of the four corners of the control circuit board
12 is cut obliquely at angle of 45 , for exanple, with
respect to each side and fornms a cutout portion 77. A
plurality of electronic conmponents 74 15 and connect or
71 are nounted on the inner surface of the contro
circuit board 12, that is, on the surface opposite to
the housing 10. The control citcuit board 12 is
connected with a flexible printed circuit board 76 for
electrically connecting the HDD. The flexible 20
printed EprEeRrEcPoRrdiybons artendeaasdt Watld Bfolése has
short side of _the control circuit board 12. A .

pl ural #t§23F tonndtfion ternminals 75 is formed at the

ext ended eng of the Elex'bl rinted circui% board 76.

The control TeFr BaPPebbGr ei% 26n5?§u?§d3é§ garing surface,
q . . . s '

of i netrau SRR ofahs RbOFHTLGhp T ERPRE L9 R FREGEDEating
@ﬂaz SkE&UEt 1 dhgi SRNS KO ﬁb&%UéE,b?grghézmbgPBkéeeﬂead 24 is

InN"the state that the four sides are I gned

Wi th osppebelgted tRet Beat 08hasidR8gAELEBEqBUNRDONTthe data

surface 11. The projections 70a and 70b forned on the

nount i ngcsudéacen ldharmaghetiio tihekopenmagsbé2danndged.

72b of the 5 control circuit board 12. The connect or

71 nount ed Bhet bpindherobtokr @di tsbdaxddl2oi $he first shell

connected to the connector 34c of the board unit 34.

The cut@ats Thefophedlatmoherf ddrheer anrsxok Bhe The axis

control circuit board 12 are placed in the four 10
1Qorner3%ofst hexaduhei Rgesurnageserfarpuef the fégst shell

corneri of the nnunting surface 11 are exposed to the

out si de9% t ATt SBEi WY eBPeFaathy i tHeVesShLFal &Pr éhier inner

board 12. .The corners _of the housing 10 including the

our SBEER0S cor HBF SS8PoRHES BaH: PRotBfr PACS 15 18 Tixed to

form ho!di ti 7 o, hol.dt oysi Hth

cont ac P%gggﬁggéogﬁgg} g?%captngEESHQZgékégt?h ereed

det ai | e I Pt ] i gi n I h

Techan, S5y ScRerarag v5 the FreoPdoshag gt of Thhgs the

16 nventienswWekh; sefgpepeectiorthg Fhen §:1aRd Bget%g first and
schematic illustrations of FIGS. 7A and 7B. FIG 6

shows sheosdnphéfiigdishr dgunepof the essential part
of the invention, including the internal structure of

HDD with tha vokes 63 ebtMCNL2Y angpoagrel bymtHeedxis 36
FIGS. 7A and 7B are the schematic cross sections taken
25 al ohgrbugbsaVvbeaYihgofinBLGshéwhor eXpkaenidngottidon of
operation of the latch nechani sm 32.
the rotor in the second shell 10b side constitutes
20 a columnar hub 43. The magnetic disk 20 is coaxially
fit in the hub 43. An annular clamp ring 44 is fit to
the end portion of the hub 43, and holds the magnetic
disk 20. Thus, the magnetic disk 20 is supported
rotatably as one body with the rotor.
25 An annular permanent magnet (not shown) is fixed

to the end portion of the rotor in the first shell

10a side, and located coaxially with the rotor.



The | atch nechanism 32 has a latch arm 80 fi xed - 15
Wth a pin 82 rotatably with respect to a support
menber 112 secured to the first shell 10a. Nanely, the
front and rear ends of the latch arm 80 are fixed
rotatably in the direction of separating fromand 5
close to the first and second shells 10a and 10b. A
claw 81 is projected at the fron Oend of the latch arm
80. The claw 81 engages wth the projection 62a at the

rear end of fthe support frane 62 of the carri age 26,
hhnely?h?h%PkW %?SQQF%rp%gi??Bn@dSFBFOEOC@ﬁﬁaﬁgﬁﬁﬂtto the

ith jection,62a_of th f 62, wh
R RO ehogzeytL ADELBUBBRE LLATRCEleDcc

h ' I G . t m, 80._ | ik .
Taton SSETtoh Shavnn Brer oAl BTLErpkd bEebBEeq; outatae

t he sUQw&rﬁeiﬁgﬁ@n@stanégf%geHn565a§5 cl ockw se

direction as viewed from 6 (corresponding to a

govenment of rhBecREPjgeki 08 §RAaHOatRAakBEY hBsFhGhedfing
W || cause the projection 62a to nake contact with the
cl aw 8dsasdbpyeventiney torther innent etrehoekvifSehe first
rotation of the projection 62 and 20 the support frane
62 andshé&ly pPevenThanpebuitperssenbliyoh2ohathen axis 53 set
carriage 26 and suspension 60. Thus, in the |atched
positieh verthealdychgainpBOths shoehm PArFRpce 2A thRefirst
carriage 26 is prevented fromnoving to the operating
posi ti onethotY8ho@R§ #r6RTERE2S5DHBt PARFEAPRESPH RtAtaDLY
howmn in FIG 6, The carriage 26 i |1 onwed to ve to
1§he opa¥atihgPBbsi EhBHIdReR PRSTI BECROAFATEE i sihe extended
rotated to the rel ease.position shown - 16 _i,n FI
76, - AhhapEatha BAFT: 87, Pnb 8par &b HGepSEReRgnpIL 100 by

the carriage,g65l5e U?E ?ﬁs&9t§haﬁgo%h%5g38ﬂ%2EaehSQdthe
24 on the surface o e magnetic drsk , soasto
positigacbhlg sRENEt i gphead,gd abayeagis dasikedubpacked from
of the magnetic disk 20. A permanent magnet 84 i5s

enbeddggthnNsiAesr8ar tBBAr 9t sthgnhatehoalMsB@11AN10a and 10b.
el ectromagnet 90 is secured, by neans of the support
13renberTid 2vast aehedssembilyst2sBekkih@aasat Bep@sngi B
opposite to the permanent 10 nmagnet 84. The
el ect ronagheétd9dnhakealengeh8fGiwkcchons offadeeotiousing 10
magnetic nmaterial and a wi nding 88. The el ectromagnet
90 gensiatebyastdat vothabhe msagndiliecmbitelrd 22ar t he
per manent magnet 84 enbedded in the end of the |atch
arm 80. 15 ARcopalirdgIe2 2fehétsr atni agm B8 fixtendside|irom the
10a is fornmed in a region_of the first shell 10a where
the pePHBneht Aaghendsxs pdafsvedaprsssussehy ithe flat ¢Rd
rm 80 as shown i.n FIG__7B. The position_ an hape ,of
2$he op@nFH@pgﬁtaF§a§§t6§oeﬁﬁﬁpdﬁﬁeﬁrpﬂetﬁ§r%H%e%ﬂ 3@ the

magnet 84 i s, _noved close tao at _regi.qn, | east the
pernan%ﬁ?oﬁéaﬁegl§2cF§oﬁotOe%ggcﬁég Q%'an%b a8GIghE head
magnet bg fQr e he | arm80 4 s . rotat :
to theégeﬁgaégp8§gggyoﬁQsﬁgkn%ﬁggéﬁgﬁ ?E? %ﬁg%he §%§§%n51on
per mangpt + [RGNSH 84 4hHpRneVaRLed M. beIMY SR gnetic head 24
attracted or s?uck 93 t he #irst sogﬁpllog%by agne te hea
magnetis §oreq andethe ihatehdmehanisymede ispareyeded of
from mal fdnctioning. A sealing menber 131 made of -

297 noghBRgNebkssABhEkak owd et Wle 1@ i@ copaitie Ydgnetic
to keep the inside of the housing 10 airtight. The
| at ch agekanosm 32vedrst udtled sascalave EerAatLs/@s 28 is
fol | ows.

integrally fixed to the support frame 62.



5 For exanple, if a current is not applied to the

wi ndi ng 88 of the el ectromagnet 90, an attractive
force acts between the core 86 which is made of
magneti c material and permanent magnet 84, the l|atch
arm80 is placed in the latch position as shown in 10
FIG 7A, and the claw 81 at the front end of the latch
arm 80 can engage with the prﬁje%@ioﬁ 62a of the .
support frame 62. If the carriage 26 starts to nove

fromthe retreated position to the operating, position
inthis states Y&¥ §$oy@é@hoﬁoeéseéf BRecanppege PPapsound

15 62 en es wth the cla , the noyvenept of th .
corr AP HET RGeS LA F et 1 Pate 58 ySkeS"83 fixed
essent., al | ocke e t t a d
pOSiti%ﬁLé$% %%% ?a%%?irf1%gcéggaﬁﬁpgé?ée%%gﬁsoggﬁfigath
20 to d i ndi 9g, 88 then ol ech 5 0ARIPLL 0L LN RA

appr opr ir%tl%\a dz!glrlrl ec?i oar@g? ggrﬁer atlltl%gﬁrg mag%(gt}:c Flﬁel énner
gn thesghfoed i on sepebtinget PExPCLAANEPLo8BANEL BAe Boice
repul sive force acts between the pernmanent nagnet 84

and elesiy opmgnety 9ne otz iNg taéchoded 80125645 aRMEd

to the release position. In this state, the carriage

26 i s @dtoivege t D6 nbyerdtoted hectebepatied pesréboadt position
t he operating position. - 18 Wen the latch arm 80

i s novetbw ihel'F@l edsengosihei operahengl pes8liofr theplace
latch arm 80 is noved amaX fromthe |atch position, .
and atthhenagmeti¢necadhéd pernbhensurbgnaet 084the magagtic
toward the first 5 shell 10a. In this _enbodi nment, -

1&j nce 9heK oplni 7 08¢ smeagRER4C| headr é4i 6 BPSihéoned above
first shell,10a to ich the permapent nagn 84 s
Toved, 3 195 bEFHEHEAT < nabnErS e PRCRLE 31 FRCEBA by Bnmovable
undesired magpetic field and,the latch_arm80.is
nat ur a1 1997 et b s vtt haBF atEnti0T HLFEHORVWRER PrgpPers

currenfz4s p vigtue of the attractive force

of thei%%rﬁgégﬁtfﬁag%%f 4 to the core 86. However, if

the openi ngr§e l§t89tﬁéﬁﬁﬁﬁgsh”aﬁgﬁi%EBV%b”%HE'%&%%t shell

region of the first s 10a, t he per manent
1gragnet1 @4 1 stoRYEd(LbORS) t ehbheatii sheshel hotlda By the
operation of the latch arm 80, the permanent nagnet 84
may berettéacé@dposisionk &ndtpeelrensts shel bat@aaby 26 from
magnetic force. If the permanent nagnet 84 is stuck to
the fimstishetd fPa byeaafOnpgagnettdiohofecem eéwrenrietreated
the current to the winding 88 of the el ectromagnet 90
i s stoppedltiohewheartkadsbobprphd HADchegeaves isphefstical
fixed at the position close to the first shell 10a,
and t hgheakchramntBe PeRBLAS-stuck in the rel ease
&osition and may not _be operated. 25 Thus, in this
2@nbodi ment , TRReT8pEnitRGI0PrENGSRed b had Pediddk grember 70
the first shell _10a .to whjch.the permanent net
s moVEEERo%E, TIESENGP FRE LPNCESSUSEARRNAM &

t affected b desired etic forc

84 | .. As
descri blU aBGvEPPREEHr GPnd FobERLENERBOdFHgR PodE s OF the
i Ls_faqroedai i t o t |
?82”#anﬁﬁﬁkﬁfh§5%§r%Qﬂe%P5§§5§§F°§£ ?@lﬁ%Cé& 2:3ided £rom
I at ch 9581§95t§10896a5%dthkh%uk %ﬁgi%ﬁn%%odﬁﬂ serves as an

prevented from mal functi oni ng en the pernanent

2tagnet e8daEmbBRY eflefibase t @nkheabir slen®el 170108 mBliced from
realizes the latch nmechanism 32 with high reliability.

10 Acceeding tadt hks anmkadibnent.faween 3t ktdtateih be engaged

with the tab 72. When the carriage 26 is rotated from

F§9ﬁ3§3t shell



mechani sm 32 is assenbled, it is possible to support
the latch arm80 by a jig inserted fromthe opening 92
to inprove workability. It is also possible to confirm
the latch nechani sm 32 by visual inspection 15 from
the outside of the first shell 10a through the opening
92. This can easily confirmafter assenbling whet her
the | atch mechani sm 32 operat&s A8rnally. The sealing
menber 131 nmay be stuck to cover the opening 92 after
confirmng the operation of the |atch 20 nechani sm 32.
FIG 8the hnkerewmht FErepnigrenceonl ofha rageatic disk 20 to
nmechanj sm 100 according, to a second enbodi ment of the

i nvent PR, TThEC? e PRt haAl st 160 hadt eheC s hRMEerence of
structure except.that the. support nepbper 112 is 2

o LSS TAGTEF et 8k ooBodbhent 2Bc he. £Breoes KEth the ramp
press jin e, sec h 0 n he_e o t

T T ST S S AR A
5 20_ §Hf$%d&opheL§$ Qétigeh£§ﬁ054Uecﬁﬁghsghéoga riage is
provides the same e ?gcts as those by using the Fatef
nmechanisimBed £bGnhd Fsrfe8€88MBbLcLibhuUstrattgn 9b as

| atch 5 mechani sm 110 according to a third enbodi nent

of thesupyenté@non Theel adep SBehabesmB1d® bas thApSABRber
structure as the | atch nechani sm 100 except that the

el ect rodrpgaed ©0eisapnevidedead fheifi hsidshel b d@atance

and the opening 92 is forned in the second shell 10b.

10 Usefpdnt hige| atchagechlntsen magnptovi déskt A8.same

effects as those by using the |atch mechani sm 100.

1F G 10 is Bhscheanti Bnifl d4t hasi anmafinabpdycR4a composed of

mechani sm 120 according to a fourth enbodi nent of the

i nvent® ohle¥hRle aPEhnheEhahF SHL 2BORAS - t néngafdinsbody 34a

structure_as the | atch, nechani sm 32 except that a
Cesin HmbeRedoto; Bhe i URGBA UL TERE Phsfbrof oty ABell 10a.
opening 9 The. fi L1 ' e _of

non- maghetrs HaterbEby 1318 (PRt elT SncPueaREERe fycn =3

pernangnﬁegagggtaéﬁ %?gﬁ?%@ﬁ%é??%?egEgvﬁggﬁgﬁg.th?he board

per manent magnet ted

1¢indesi ped: MgNRLLCAT QL CH WNER: B9 BY; AEAGECE @Rt board
region, and provides the sane effects as those of the

above- ngaté ongdrenbpdraeRty. aEURt RBAn FPC)S34b extended from
unnecessary to provide the sealing nenber 131 to cover

25 thetnpenahg B3dyTBeal nvERki ertesdadt chd b€ khe k@dn FPC
to the above nentioned enbodi nents. The invention may
be enbddbetls connected in proximity to the bearing assembly
52, and further electrically connected to the magnetic
20 head 24 through a cable (not shown) provided on the
arm 58 and suspension 60. At the bottom of the main
body 34a of the board unit 34, a connector 34c is
mounted to connect to the control circuit board 12.
The connector 34c is exposed to the mounting surface
25 11 of the first shell 10a through the opening formed
in the first shell 10a.

As shown in FIGS. 2 and 4, the control circuit



- 21 by nodifying the conponents w thout departing
fromits essential characteristics. The invention nay
be enbodi ed in various forns by conbining the
conmponents di sclosed in the foregoi ng enbodi ments. For
exanpl e, 5 sonme conponents nmay be deleted fromall
conponents of the enbodi nents. Conponents used over

di fferent enbodi nents nmay be conbfned. For exanpl e,

t he nunmber of the magnetic disks 20 is not limted to
one. The disk may be increased at 10 need. The head is
al so MRA2TG k4 FPIRP TR, Ohrd Ry bedi ptFeatkgPperd has
necessary. The maghetic disk is not, limted to 0.85
ohedt SHRF TR 1 ooes Lol Pafsastd bE6s' Cogdepgrn
OLAIMER Si den A4 fhSke BBRALAL S COUPLLSAPGN ;85 [0ESLR011 of
at least partially nade magneti ¢ nmateriaf; a

di sk- shaped, mediym provhded, & ohatabt ¥qi Byl bg-bousi B9 the

a head to record and reproduce Information on/fromthe

gredi UM o8 At LAt 0f ¢ Or8RYVErt heoheadi 8hongat BerPBEpEAHINng to
10 a latch nechanismto | ock the actuator at a

retreaiiod poshdioOmboohobd 4he headratilarppsbleenianayob
fromthe nmedium wherein the |atch nechani smhas a

| at ch asnresondedg novabhy bebtweeg astemblypb8i arenfoomed.

| ock the actuator at the retreated position and a 15
secondiposie | epntvohl concwbveheardol 2t heigenbaroprenongs 72a

the retreated position; a permanent magnet fixed to
the | A%k A¢h Carreseerdbpaghet the Rb9ecERéOnat dA2appf 70b

et ween
are formed.

Each of the four corners of the control circuit
board 12 is cut obliquely at angle of 45° , for
example, with respect to each side and forms a cutout
portion 77. A plurality of electronic components 74
15 and connector 71 are mounted on the inner surface of
the control circuit board 12, that is, on the surface
opposite to the housing 10. The control circuit board
12 is connected with a flexible printed circuit board
76 for electrically connecting the HDD. The flexible
20 printed circuit board 76 is extended outward from
one short side of the control circuit board 12. A
plurality of connection terminals 75 is formed at the
extended end of the flexible printed circuit board 76.

The control circuit board 12 configured as
25 described above is laid under the mounting surface 11
of the housing 10, and fixed to the first shell 10a

with screws. The control circuit board 12 is placed



the first and second positions, the el ectromagnet 20
providing a controll able magnetic field adjacent the
per mmnent magnet; and an opening formed in a region of
t he housi ng adj acent the pernmanent nmagnet. 2. The di sk
apparatus according to claim1, 25 wherein the housing
constitutes a part of a magnetic circuit of a driving
nmotor of the actuator. 3. The~di 3k apparatus according
to claim1, - 23 wherein the opening is provided
wth a sealing menber to nmake the inside of the .
housi rign dire i ghate ALhathet kg skouppaidessasecdtHgngdtvith or
claim 3, wherein the sealing nenber is made of non 5

mlagnet&i‘i:j%tt%}li%q’.t%‘? APer of ske apphr Hiesmakrbi g nguEbace 11.
[ wh inth [ h fi hel | t .
ﬁhithmfmee R S S Al 7R Forhfdefy hosTeanting

I . Criiah i1 h
10 tne TP I 1 HE o STk Bhthb " 0868 Y ot che
girst shells: angd-dhe. opeifg12s fPROCAohRetPSrS®EORGunted on
shell. 6. The disk apparatus according to claim1, 15

wher eithhd heohorsi ngi hagi @ bo&sd shelt tonmbEEddt B8 the
medi um and actuator are rotatably nounted, and second

shel | ydigdctor NB4@nofi thé ghdbaspaceini 8. the first

shell; the electromagnet is fixed to the second shell

20 and t he Dpentagoussf orf nEdrmadt he thesfoshekbrnérs of
The di sk apparatus according to claim1, wherein the

housi nghdiascmt ¥k stistiel t boanhi th are placed in the four
10 corners of the mounting surface 11. Thus, the four
corners of the mounting surface 11 are exposed to the
outside without being covered by the control circuit
board 12. The corners of the housing 10 including
the four exposed corners of the mounting surface 11
15 form holding portions 78 to hold the housing without
contacting the control circuit board 12.

Next, detailed description will be given on the
latch mechanism 32 according to the first embodiment
of the invention with reference to the FIG. 6 and the
20 schematic illustrations of FIGS. 7A and 7B. FIG. 6
shows the simplified structure of the essential part
of the invention, including the internal structure of
HDD with the yokes 63 of VCM 28 and magnet omitted.
FIGS. 7A and 7B are the schematic cross sections taken
25 along lines VII-VII of FIG. 6 for explaining the

operation of the latch mechanism 32.

The latch mechanism 32 has a latch arm 80 fixed



the nedi um and actuator are rotatably nounted, and 25
second shell which fornms an airtight space with the

first
shel |

shell; the electromagnet is fixed to the first
- 24 through a support nenber; and the

opening is forned in the second shell. 8. A disk
apparatus conprising: a housing ich is at |east
partially made of 5 magnetic naterial; a disk-shaped
medi um provi ded rotatably in the housing; a head to
record and reproduce i nfornati on on/fromthe nediu

10 an
| at ch

eicklbict L oF ok HEP Rbali o oRGSRREC el Gins UBPort

hani sm to_ | ock th
posi BT hol 1 THE HEhl &t COF pOLPOF of Ghby 7 om FRBSSY "

medi u
provi

W NELn Lhe L8l eh Rehapi S has 2| 2LENGAM Mhe £ xed

novabl y between a position 1

the actdiatofy metm@t&fféggim%fi9@p§99t§n§e§93ﬂ and

position to allow novenent

the actuator fromthe

g etreaipgkPOsH L#108); £ fr PET ARACHEcORGNShe {1 xedob0ahhe10b.

| at ch

arm an el ectromagnet to nove the |atch arm

bet ween 20 aheléwrsl asdpsegendeposttthasfrbhe end of the
el ectromagneti c providing a controllable magnetic

field

10

15

20

25

bajcltemtmt$i@. The claw 81 engages with the projection
62a at the rear end of the support frame 62 of the
carriage 26. Namely, the claw 81 is positioned for
engagement with the projection 62a of the support
frame 62 when the latch arm 80 is rotated to the latch
position shown in FIG. 7A. When the latch arm 80 is
in the latch position shown in FIG. 7A, a small
rotation of the support frame 62 in the counter-
clockwise direction as viewed from FIG. 6
(corresponding to a movement of the projection 62a to
the left in FIG. 7A) will cause the projection 62a to
make contact with the claw 81 and prevent any further
counter-clockwise rotation of the projection 62 and
the support frame 62 and thus prevent any further
rotation of the carriage 26 and suspension 60. Thus,
in the latched position of the latch arm 80 as shown
in FIG. 7A, the carriage 26 is prevented from moving
to the operating position (not shown) from the
retreated position shown in FIG. 6. The carriage 26
is allowed to move to the operating position when the

latch arm 80 is rotated to the release position shown



per manent magnet; and a region of the housing adjacent
t he permanent nagnet is made of non-magnetic material.
25 9. A nethod of elimnating sticking of a I ocking
armto a housing of a disk apparatus having a disk
shaped nediumrotatably nmounted in the housing, a -
25 suspension having a read/wite head for the nmedi um
and a magnet formi ng part of fhelﬁocRing arm the

| ocking arm serving to rel ease said suspension for

permtting said read/ wite head to access said nmedi um
in an i atihg Statder e IRk 5aFd She peRsFahlies

prevent said suspension frompermtting said

" ead/ WITE HERPE of e CORET S29T flod Trf fraes to place the

non- O%a{/q'@‘édétnﬁc A&k he U@Aehoé’u&f’%é' 8t ”grﬁé hﬁagﬁs&c disk

of: pro i g~ an opening ih a portion o € housri ng

10 adjasend,t b i ; of | 9 95

fyrthé%giﬁi J%?Hg?%ﬂ%gé%%gno?: c@% ??ﬁhetﬂgégpgﬁi%gove @

9 th adirdm@onelidc JRtend aha@iedicl @88k 26e outside

of the opening. 15 11. A nethod of elimnating

sticking Oanpéﬁﬁéih@@tarhéf%h@taBQOL@Bﬂbéﬁdéddﬁﬁkthe rear end

appar atus having a di sk-shaped nmedi um r ot at abl y

nmount esf itthé¢ heatehusang, 8@. Suspeabeotrbaxgngtad0 is secured,

read/ wite head for the nmedium and a nmagnet form ng

part dfy teanocki nghar sypphet | nekbey 202asntsehefingot first

rel ease said suspension for permtting said read/wite

head t@&ktek®2sard aedPehtion apPRpetbaei kg shat Beamgnent

to lock said iuspension to prevent sgid susgension ,
LGy om ge9Reti G- sal ot rehef W PPaIRehd Y ohag cessOEgi §° which

mediumin a non:operating state, the 25 methqd

compr 1 M ARe e BRToF L GGRE PELE L ngPd PoPtighgr 8fhe The

Rg;’lzlrln gg‘é:‘:agn?génég%émgggérgéesa Qogérqgggﬁ.ggle magnetic

Aﬁ_AA,l&ﬁ %\%}é\ A%%fﬂl\é/g‘?ﬁ% m@i{%% oy g A9t Ag 1 AemBeaBba™nAhe end

u}xsnh?@z%ﬁ@]gg%g@]g cg%pa]ca]ca]ca]ca]ca]ca]ca]ca]ca
ca a

]ca] ca ca] caJca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]cRa]c

! An opening 92 penetrating the first shell 10a is
"/5?h0:|~}xsn|d_Z]ca?ca]ca]ca]ca]cafca]ca]ca]ca]ca]ca]
ca] ca] tafmedi cap cal caftahcafcaheafcakecakhaltalloa] aakea] the
ca] ca] ca! (W
% & !, Batfdn Srtvitiadh $5$6) 04 80808 &dixshbdeZtcabyakba] daktch arm
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]2@] za] ehdea] ta] EaFcafBa] ciAhe#gpasdt)iensandy sBage, of

h__ .

"n. .. \th¢-openbudil23eBExsatdsg] shpsaybanc sheapeapeapat
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca caLca]ca]ca]ca]ca]c
2Q] ca] dé?%%?%a%éa}%aﬂ“@&?%%%ﬁ? pagothat region, at least the

co<=>1 ?2?2- @A AQABTB( C7 DD id Z
jcal caﬁ’%aieajie% %i s}ﬂggkcAfcafﬁ%ﬁ%ﬁ%%ﬁ%%ﬁmle
calcalca cg calcal ca]calcal ca
OO BEE1 £ EREFRani APSFea] Bao & Eafekt Eapel) &3] d
ca] ca] ¢ sg ag gal gl m@ggi ZT% icalgagls %£ ZE aly% 2313
cal ca) ca ca%ca%ca._%a%a xc%d%e% %g gjg%hwﬁhi%ihil'jkk’
+kokkk [ . .
nn?xsn# _Z?gg?%gfgg]gg ESfcgfcéfcgfggfgéfgafgéTbéTﬁa@%
o] ca] caf eabeakgabeakeabgaleakeal ¢aleal Gakaal aalLalca ¢
a! n(nvnnnnnn(oUooodp| ppp@qqqgz2rarhrr!sésss
t ot =t tﬁla?}léﬁmbdfgkéé] eaHC aheajlealtaeajea)ien] G ¢a gilevented
ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] £abmumejl igHux ¥ oviivg\ v v W< wQaiMmgndiextoenx Ay Ky wade of
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opef?tes as follows.

For example, if a current is not applied to the
winding 88 of the electromagnet 90, an attractive
force acts between the core 86 which is made of
magnetic material and permanent magnet 84, the latch
arm 80 1s placed in the latch position as shown in
FIG. 7A, and the claw 81l at the front end of the latch
arm B0 can engage with the projection 62a of the
support frame 62. If the carriage 26 starts to move
from the retreated position to the operating position
in this state, the projection 62a of the support frame
62 engages with the claw 81, the movement of the
carriage 26 is limited, and the carriage 26 1is
essentially locked at the retreated or latched
position.

In contrast, if a certain current is applied
to the winding 88 of the electromagnet 90 in
an appropriate direction of generating a magnetic
field in the direction repelling the permanent magnet
84, a repulsive force acts between the permanent
magnet 84 and electromagnet 90, and the latch arm 80
is moved to the release position. 1In this state, the
carriage 26 is allowed to move from the retreated

position to the operating position.
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the permanent magnet 84 is moved toward the first
5 shell 10a. In this embodiment, since the opening 92
is formed in a region of the first shell 10a to which
the permanent magnet 84 is moved, the permanent magnet
84 is not affected by an undesired magnetic field and
the latch arm 80 is naturally returned to the latch
10 position when the current is stopped by virtue of the
attractive force of the permanent magnet 84 to the
core 86.
However, if the opening 92 is not formed in the
above-mentioned region of the first shell 10a, when
15 the permanent magnet 84 is moved close to the first
shell 10a by the operation of the latch arm 80, the
permanent magnet 84 may be attracted or stuck to the
first shell 10a by a magnetic force. If the permanent
magnet 84 is stuck to the first shell 10a by a
20 magnetic force, even if the current to the winding 88
of the electromagnet 90 is stopped, the rear end of
the latch arm 80 is left fixed at the position close
to the first shell 10a, and the latch arm 80 remains
stuck in the release position and may not be operated.
25 Thus, in this embodiment, the opening 92 is
formed in a region of the first shell 10a to which

the permanent magnet 84 is moved close, so that the
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prevented from malfunctioning when -the permanent

magnet 84 is moved close to the first shell 10a. This

realizes the latch mechanism 32 with high reliability.

10 According to this embodiment, when the latch

mechanism 32 is assembled, it is possible to support
the latch arm 80 by a jig inserted from the opening
92 to improve workability. It is also possible to

confirm the latch mechanism 32 by visual inspection

15 from the outside of the first shell 10a through the

opening 92. This can easily confirm after assembling
whether the latch mechanism 32 operates normally.
The sealing member 131 may be stuck to cover the

opening 92 after confirming the operation of the latch

20 mechanism 32.

FIG. 8 is a schematic illustration of a latch
mechanism 100 according to a second embodiment of
the invention. The latch mechanism 100 has the same

structure except that the support member 112 is

25 omitted. Thus, in this embodiment, the core 86 is

press into the second shell 10b and the electromagnet

90 is fixed, by virtue of the core 86, to the second
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mechanism- 110 according to a third embodiment of the
invention. The latch mechanism 110 has the same
structure as the latch mechanism 100 except that the
electromagnet 90 is provided in the first shell 10a
and the opening 92 is formed in the second shell 10b.
Use of the latch mechanism 110 provides the same
effects as those by using the latch mechanism 100.

FIG. 10 is a schematic illustration of a latch
mechanism 120 according to a fourth embodiment of the
invention. The latch mechanism 120 has the same
structure as the latch mechanism 32 except that
a resin member 121 is provided at the position of
the opening 92. The first shell 10a is made of
non-magnetic material 121 in the region to which the
permanent magnet 84 is moved. This prevents
the permanent magnet 84 from being affected by
an undesired magnetic force when coming close to that
region, and provides the same effects as those of
the above-mentioned embodiments. Further, it is
unnecessary to provide the sealing member 131 to cover
the opening 92.

The invention is not to be limited to the above-

mentioned embodiments. The invention may be embodied
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disclosed in the foregoing embodiments. For example,
5 some components may be deleted from all components of
the embodiments. Components used §ver different
embodiments may be combined.
For example, the number of the magnetic disks 20
is not limited to one. The disk may be increased at -
10 need. The head is also not limited to one, and may be

increased if necessary. The magnetic disk is not

limited to 0.85 inches, and may be 1.8 or 2.5 inches.
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on/from the medium;

an actuator to move the head along the medium;

10 a latch mechanism to lock the actuator at

a retreated position to hold the head at a position
away from the medium, wherein the latch mechanism has
a latch arm provided movably between a first position
to lock the actuator at the retreated position and a
15 second position to allow movement of the actuator from
the retreated position;

a permanent magnet fixed to the latch arm;

an electromagnet to move the latch arm between
the first and second positions, the electromagnet
20 providing a controllable magnetic field adjacent the
permanent magnet; and

an opening formed in a region of the housing
adjacent the permanent magnet.

2. The disk apparatus according to claim 1,
25 wherein the housing constitutes a part of a
magnetic circuit of a driving motor of the actuator.

3. The disk apparatus according to claim 1,
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wherein the sealing member is made of non-
magnetic material.

5. The disk apparatus according to claim 1,

wherein the housing has a first shell to which
the medium and actuator are rotatably mounted, and
a second shell which forms an airtight space with
the first shell;

the electromagnet is fixed to the first shell;
and

the opening is formed in the second shell.

6. The disk apparatus according to claim 1,

wherein the housing has a first shell to which
the medium and actuator are rotatably mounted, and
second shell which forms an airtight space with the
first shell;

the electromagnet is fixed to the second shell;
and

the opening is formed in the first shell.

7. The disk apparatus according to claim 1,

wherein the housing has a first shell to which
the medium and actuator are rotatably mounted, and
second shell which forms an airtight space with the
first shell;

the electromagnet is fixed to the first shell
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a disk-shaped medium provided rotatably in the
housing;

a head to record and reproduce information
on/from the medium;

an actuator to move the head along the medium;

a latch mechanism to lock the actuator at
a retreated position to hold the head at a position
away from the medium, wherein the latch mechanism has
a latch arm provided movably between a first position
to lock the actuator at the retreated position and a
second position to allow movement of the actuator from
the retreated position;

a permanent'magnet fixed to the latch arm;

an electromagnet to move the latch arm between
the first and second positions, the electromagnetic
providing a controllable magnetic field adjacent the
permanent magnet; and

a region of the housing adjacent the permanent
magnet is made of non-magnetic material.

9. A method of eliminating stickiﬁg of a locking
arm to a housing of a disk apparatus having a disk-

shaped medium rotatably mounted in the housing, a
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providing an opening in a portion of the housing

10 adjacent the magnet.

10. The method of claim 9 further including the
step of:

covering the opening with a non-magnetic material
on at least the outside of the opening.
15 11. A method of eliminating sticking of a
locking arm to a housing of a disk apparatus having a
disk-shaped medium rotatably mounted in the housing, a
suspension having a read/write head for the medium and
a magnet forming part of the locking arm, the locking
20 arm serving to release saild suspension for permitting
said read/write head to access said medium in an
operating state and to lock said suspension to prevent
said suspension from permitting said read/write head
to access said medium in a non-operating state, the
25 method comprising the step of:

constructing a portion of the housing adjacent

the magnet of a non-magnetic material.



