fDEeBeSrZ,B6Tr$' SPECI FI CATI ON LATCH MECHANI SM FOR HARD DI SK DRI VI NG

......

'DEVI CE TECHNI CAL FI ELD The present invention relates to a | atch méchani sm

for protecting a nagnetic head from any novenent caused bymmmﬂmwu@@@ms or
Vi ng
chcan r /

vibrations and fromthe resulting breakage of a conputer h
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device (which will be hereinafter referred to as HDD), whi
wite information from/ into a nmagnetic di sk of recording nedi'ihi’by the
magneti ¢ head. BACKGROUND ART Fig. 1 and Fig. 2 are an ovemmmr"mmﬂmm flew
showi ng a general exanple of HIPEG@HIGATHEDNar ged vi ew of ml
portion, respectively. For exanple, three magnetic disks 3 as.;gesrdi ng
medi um | aid coaxially one upon another at equal distances on spindle axis
2, can rotate in housing 1. A magnetic head (not shown in the draw ngs) for
witing / readiAIBCHNMECHANIEMEFQOR HARDAYS DRIVING BEVECEI xed to the
tip end of head arm 4. The base end of head arm4 is pivotally supported on
pivot axis 5 to nake a rotary notion. Head arm 4 supports such parts as a
suspension, a slider, a lifting feature, etc. The magnetic head fixed to

t he undersi d&ESFHNEANL FIBLD s kept on standby at a position away from
magnetic disks 3, while retained by ranp_structure 6, when HDD is out of
operation (udhgapmesgnt inggntigmaalatpptpa pakchi meehapisiy foHRTQIEEHBBMY ti ne),
and when magnetic djsks 3 reach a given revolution rate after starting to
oper at e, m"f’e,gé‘@tlér}ﬁ‘?%i iré%’%@né’ E&Yﬁf‘@r”&l‘@&?ﬁﬁs@ WS VORI o %‘15?6%0’6% arrow
mark Xin Fig. 1.1 around. pi vot axjs 5 to release {he netic .head from
Tarp st rbedl diams the, e S s bBeaage ik BacamBuliioRare iRk AFMERHATH%hake 1 e
magneti c ad no t Qqwar ds ghetic disks e netic he is levitated
o her GhEDr Vit BT Thed b 43e B ey Rt Cak S § e ot ayed
there to. conduct w.iting./  reading of infornation...ln the.case of, the HDD

| oadi ng }IﬁgffB 1B éroé%ngdflg? & srﬁégn%téc s‘ﬁ-sgagferac?réibggo]ﬁle é'f%loﬁgl t}(}%rrput ers
or note-ty %e@ﬁrﬁeoaglal conputers it sometines occurs that head arm 4 noves
unpr epare toward magnetic disks 3 particularly due to inpacts or

vi brations, especially during carrying, so that the nagnetic head so far
kept on standby may be released fromranp structure 6. As a result, it

soneti mes OCEACGKIROUNS ARgnetic head is brought into contact with the
surface of magnetic disks 3 or stuck thereon to damage both of magnetic

head and them‘gt.gn@tnidcmg. Kgve hﬁ%@bﬂalb@a&w@mﬂoﬁﬁng_@c%&&m eRARIAL i On. To
prevent such troubles, latch nmechanism 10 as shown within circle .Cin Fig.

1, is prefiH®D, amdaast@flpegedwans dfatdeevaitialuppFtensgr eepaoiesignt Foi head
arm4 so as not to release the magnetic head fromranp structure 6 even if
an ext er aghmbdes,céhrduembgnétipalitlss 8ray irbécatlingnsnatitim, dlaidiobaxially one

upon another at equal distances on spindle axis 2, can rotate in housing 1.

A magnetic head (not shown in the drawings) for writing / reading

information on / from magnetic disks 3 is fixed to the tip end of head arm 4.

The base end of head arm 4 is pivotally supported on pivot axis 5 to make a

rotary motion. Head arm 4 supports such parts as a suspension, a slider, a

lifting feature, etc. The magnetic head fixed to the underside of the slider

is kept on standby at a position away from magnetic disks 3, while retained

by ramp structure 6, when HDD is out of operation (unloading time).

When HDD is put into operation (loading time), and when magnetic

disks 3 reach a given revolution rate after starting to operate, head arm 4

makes a counterclockwise rotary motion shown by arrow mark X in Fig. 1



As is apparent fromthe enlarged view shown in Fig. 2, latch structure 10
can release or control rotary notion of head arm 4 through abutnment on

| ocki ng paw s 4a and 4b provi ded on both sides of base edge of head arm 4.
That is, latch structure 10 provides |onger |ink nmenber 11 capabl e of

m nute rotary notion such as a rocking notion in an countercl ockw se
direction A and in a clockw se direction B, while being pivotally supported
by hinge pin 1lla as a pivot shaft; first shorter |ink nmenber 12 abutting on
one proj &cundnpivbly puiei dedelwase thet inpgantic dorad fronofrabhiphktrueiner 611;
second shorter |ink nenber 13 abutting on another projection 11c and | eaf
spring 2whicithadhsodfar dieidtthesmageatie head; andetcensdke the vwesmetic MRl | oadi ng,
t hereby enabling counterclockw se rotary notion of head arm 4, whereas in
case of 1HDPe towends mpenetictdiske 3nefbermagnetie hgadéellanitated dekrilmgghaw s 4a
and 4b of head arm 4, thereby inhibiting such a novenent of head arm 4.
However , ofnaefewH-Dpm dragmpihec sbdface ofemagnesicydiske gb agd stayad therscto f or ces,
such latch nechanism 10 can control the novement of head arm 4 correspond
to the esanslusawritped repdingwidmioreaderernal inpact force is very snall,

t he response_of_ |onger |ink menber 11 havi a conplicated shape,.i

particul ar i 5nkbe casmelthegiP ﬂ‘??éi@grlﬂd’f)ﬁ?agﬁe Sempaters sdl@g‘a‘h%%)'ﬁ nenber
11 has been so far mfde fr(%m resins and thus iﬁ light in .Eﬁei %hé To

i ncr eas el APHOPWRSTINA] CORMINETSH AT RodeithPe REESUH GOnIptexs b SPRCLIBES | | nk
menber 11 from.resins.to rre&al, butlﬁﬁ)roductélon of Spch.a Iong(fr | ipk menber
havi ng cOfpis cthadqhepd qarm <2 SHNRS | Rpseparedly, topard  magnesic 1 igky

[ h | di . o .
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such as Taptop personal conplters and not ebook-type personal conputers,

whose negRRidHt iREREntARY &ifiPthAEudhtest fakhetie AidkOTuPEaRkedRre& o -

t hrough contact wth or sticking on a nagnetic disk due to unprepared
nmovenent 49 izl otRDTeh A EndiedHe Y afditBE rmh%ﬁm@afsk%yraad@sg Yo bFalin@08$ or

i npacts during the carrying, because of the Iight weight. The present

i nvent i ofedor@yd deormationpr oved | at ch mechani sm capabl e of coping with a
very small external force as a stopper neans for preventing such an

unpr epar ed niverenéntosuch troubkesrkgohtmechadsm Mhaathawn witkimaydetC of t he
present invention, the present HDD | atch nmechanismis characterized in that
st ruct ur &l Fagnhdsprovidddeas atstbppexcin@ainsitp [pavent uhpréparednkovembet s, are
mol ded by a resin material conprising 7 to 45 % by weight of a liquid
crystal pbheadparmad isn@sanagdodreidaspctibiel magnetdc hepd Seomanan atrughitredd to 55 %
by wei ght of tungsten as a netallic filler _to nake the resin material have
a speci f peenyifan eytesnabiarge due tpimnpstappvirationssets ea HIPPure of the

anpl . 1 ongrSERRRN ARt O U ORI E80 SUABRREHPSE Lithge IR SCHUWEY 1 r om a
resin nmaterial having high specific gravity jn place of .the conventional
ey i relshseuth GRLTOLRER D asy hgad ARl PR e o d
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is out of opéeratio ng time ) and preventing unprep movement

of 1he maGelibh A'3AM {ONRUSLINE, WARHCBIWIR ARG B ARNLAPbiAY Cont act

with or sticking on't magneti c disk to prevent eakage,” etc. BRI EF

DESCRI PTH0ON Q5. DRAVINGS Riflvoilshaftafibdtadhort&Wigk thiibbeR 19e4it@ingesodi nent ,
provi ded Wth-the present "l atch mechani sm

one projection 11b provided on the tip end portion of link member 11; second

shorter link member 13 abutting on another projection 11c and leaf spring



Fig. 2 is an enlarged plan view of the |atch mechani sm conprising inproved
i nk nmenbers. 4  BEST MODES FOR CARRYI NG QUT THE | NVENTI ON Mbdes of

enbodi ments of the present HDD | atch mechanismw || be described in detail
bel ow on the basis of Fig. 2, referring also to Fig. 1. Anmong |inks
constituting | atch nmechanism 10 shown in Fig. 1, the present invention
proposes to inprove materials by weight increase to enhance the response of
| arger |ink nmenber 11 having conplicated shape, while ensuring production
thereof by i Mhee! alirthesd didigbeis dleeradeded in®ase ldfeHDIP IR Nthdrebiot
limted only to link nenbers 11, 12 and 13, but the present invention can
be al so apabling coantdrbkcketisaiedtaralmorob ef headf axde i, veldereéiighiasefofl i nk
menber 11 can be increased by adding 55 to 93 % by weight, prefer ably 78
to 91 % BHDIeugltding aﬂmhgse amermbers apd ahgaged witletodking pavdasia amderi al |

t hereby making the resin material have a higher specific gravity. In the
product i ¢h ofthealearm dkthanebrishihjtingjsechi omavehdintef helad drinovabi | ity of the
resin material will be |owered by addition of the netallic tungsten to the
resin materi dlowener, deanI%Bmérse@JweMpmylaﬂsvela large lextemmiag impast ef er abl y
22 to 9 % by wei ght, i quid crystal polymer (LCP) havi ng a good

f1 owabi | fargesssug @hm@araﬁm ﬁ@ané@mw idrer movamentafi Rgadharmad speci fi ¢

Phis. cancoraBrDebte Fre Sxieshahbran o TR DRGSRt AR VETY U ngat en,
whor one s Shedrnante St ioaseTivk amber 1b hastas B e oRobs 3 pol yirer
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rotary PN i h the ar |rec I on around pivot a good
responsenfégﬁ b t I e t gd i's out
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arm 4 i Nmember having complicated shape as shown in Figs. 1 and 2, by mechanical
processing such as press molding, etc. is not so easy, because of very
complicated fabrication of molds, etc. for such working, and also because of

an increase in the resulting production cost as a problem.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a highly reliable HDD
latch mechanism particularly suitable for portable computers such as lap-
top personal computers and notebook-type personal computers, whose
magnetic heads have so far often suffered from breakage, etc., through
contact with or sticking on a magnetic disk due to unprepared movement of
the magnetic head by external forces such as vibrations or impacts during
the carrying, because of the light weight. The present invention provides
an improved latch mechanism capable of coping with a very small external

force as a stopper means for preventing such an unprepared movement of



collaboration with other |ink nenber 12, etc., thereby preventing
unprepared countercl ockwi se rotary notion of head arm4, that is, novenent
toward magnetic disk 3, thus preventing such troubl es as breakage, etc. due
to contact or sticking of the nagnetic head |loading at the tip end of head
arm4 with or onto the magnetic disk. The follow ng Table shows, in a
conparative manner, physical properties of a |link nenber of Exanple,

obtai ned by injection nolding of a high specific gravity resin material of
LCP ( VeGheanAgi&fc haafdy oduct nmade by Pol ypl astics) as a base materi al
containing 89 % by wei ght of tungsten (aver age particle size: 5 ,u m as a
metal | i ¢ filTeattainngiceokjbet of she pradenti imvehtiva, ahe peesdritcHiTAdatoh of 8,

unr ei nforced PC (pol ycarbonate) of Conparative Exanple 1, unreinforced LCP
of Conpanathareisixaspchathcteripedenh dhlay sfrucGRadntheambessi of nidteerdatdh of LCP
as a base material containing 30 % by wei ght of PTFE

(pol yt etmaé¢hamisnet parttendarlyf hbmemabénse aEeamolded byErargsiie ma@btemal Ex. 1

, Conp. Ex. 2; Conp. Ex. 3~ n~~~Unreinforced ;Unreinforced;gc n~

~gL CPPCLooR\BRSimEcY ftbocdy Pabiytweight . afoa liguid sasretad idodymer dagying af gorst mal
portionlﬁ MPa) 8060200160El ongat i on of normal portion (% 510055Tensile

st r engt Hlowakilige Rsparhdsenmatema) asécﬂmIE|5r‘s’>n‘1(fagydﬁelsht Wi | HEESHIY BB h (A p, s
,30 ,0.5, 6 .. Rockwell hardness (R) 110 125 - Bendi ng strength MPa) | 20
87 170 metalbigdilper *aonnegﬁa ﬁgefm(@)aferi@l ﬁa‘ée?srem, legtavity of 3 to fo.F®)

In the aforementioned structure of the present invention, the
structural members of the latch mechanism, for example, longer link
members having a complicated shape, are molded from a resin material
having high specific gravity in place of the conventional resin having light
weight, where the weight of resin material is increased by adding metallic
tungsten thereto as a filler, while preventing the resulting decrease in
flowability by using a liquid crystal polymer having a good flowability as a
base material, thereby making the specific members of increased weight
work as structural parts of latch mechanism to satisfy a good response even
to very small external impact forces exerted when HDD is out of operation
( unloading time ) and preventing unprepared movement of the magnetic
head toward the magnetic disks, thereby controlling contact with or sticking

on the magnetic disk to prevent breakage, etc.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1is a plan view of HDD in general embodiment, provided with the
present latch mechanism.

Fig. 2 is an enlarged plan view of the latch mechanism comprising

improved link members.



As is apparent fromthe foregoing Table, the Iink nenber of Exanple could
be injection nolded fromthe high specific gravity resin material (specific
gravity ; 8) and was al so eval uated, show ng satisfactory nechani cal
properties. Though not shown in the foregoing Table, a |Iink nenber of
Conpar ative Exanple 4 made by injection nolding of a high specific gravity
resin material containing 6-nylon as a base material and tungsten as a
nmetallic filler was low in brittleness as a nechanical property and was

eval uat ed asBESTUMODEDFORUARRVING ORIMPOHEINVERTI&Nh mechani sm
| NDUSTRI AL APPLI CABILITY In the present |atch nmechanismfor HDD, the

structural nRigdesSofddmbbdin@itghofnrehprdsem HDD éxtehphmechanisangdil bé nk
menber havi ng conplicated shape, can be nolded froma high specific gravity
resi n nmedescrdlediin ddtadebeddéw tametheobasia bf bigl 2, Irefgrringealghttofgi h, where the
wei ght is increased by adding nmetallic tungsten thereto as a filler, while
preventing tAenares linkisngproéitntiageldtoh fhevkdomisint WObyhawinng FGD 1) theii d
crystal polynmer) having a good flowability as a base material, thereby
maki ng tpeesspbdnieutinpnpromesesrte twpsoveusnatezialpadhy sveikht amereasechani smto
satisfy a good response even to very small external inpact forces exerted
when HDDenkamage thef responae ioddarger bakimembend) havingreoreplicatgd shapepar ed
novenent of the magnetic head toward the magnetic di sks to prevent
br eakageWhalecensyring preduetaen thereofihskinigetion raolding wh the sameHémeagnet i c
di sks and to effectively 7

riihe ?mprovement isy not limited only to link members 11, 12 and 13, but the

present invention can be also applied to other structural members, if

desired.

Weight of link member 11 can be increased by adding 55 to 93 % by

weight, preferably 78 to 91 % by weight, of tungsten as a metallic filler to

the base material, thereby making the resin material have a higher specific

gravity. In the production of the link members by injection molding, the

flowability of the resin material will be lowered by addition of the metallic

tungsten to the resin material, but can be covered by using 45 to 7 % by

weight, preferably 22 to 9 % by weight, of liquid crystal polymer (LCP)

having a good flowability as a base material. The resulting resin material

has a specific gravity as high as 3 to 10, preferably 5 to 9 and a good

flowability, and thus can meet the injection molding requirements.

As the metallic tungsten, tungsten powder having particle sizes of 0.1

to 40 u m can be used, whereas any commercially available injection-

moldable liquid crystal polymer can be used as the base material. When

the mixing ratio of tungsten is below 55 % by weight, the desired high

specific gravity can not be obtained, whereas above 93 % by weight the

moldability will be deteriorated.

By loading latch mechanism 10 with link member 11 of increased.



~enhance reliability of the latch nmechanism Furthernore, the latch
mechani sm nmenbers are al so di stinguished in | ow outgas-sealability and

st abl e di mensi onal preci sion. CLAIMS 1. A latch nechanismfor a hard disk
driving device capable of controlling novenment of a magnetic head toward a
magneti c di sk due to external inpact forces, characterized in that
structural nenbers for the latch mechanismare nolded froma resin materi al
conprising a liquid crystal polyner having a good flowability as a base

mat er i alweiptht Bt @ltiethidll mendberhkR mbmbeesiinwilhingikeah foxe maprci fic
gravity of 3 to 10. 2. A latch mechanismfor a hard disk driving device
accor di nig the afrewditectiieBeirouhdeivessiafidl anish acgudriespsnse éverdto % by

wei ght of the liquid crystal polyner as a base material and 93 to 55 % by
wei ght oferyungaileextasnalhampattafdnces fexbrted. whenAHDHD db aectofaopesaticor a hard
di sk driving device according to claim2, wherein powdery tungsten having

parti cl duslomebngftite) dand 49 eagaged withdleking@amlnds tofrheaal apml 4t gh
mechani sm for a hard disk dri vi_ng devi ce according to claim1, wherein the
st ruct urcalllabenttaes avith | otiemehbkr snemben 13t cetenedhanelsm praveating d di sk
driving device according to claim3, wherein the |ink nmenbers are
i nj ect i ompispased aceunieselockwise rotary motion of head arm 4, that 1is,
movement toward magnetic disk 3, thus preventing such troubles as
breakage, etc. due to contact or sticking of the magnetic head loading at the
tip end of head arm 4 with or onto the magnetic disk.
The following Table shows, in a comparative manner, physical
properties of a link member of Example, obtained by injection molding of a
high specific gravity resin material of LCP (Vectra A 950, a product made by
Polyplastics) as a base material containing 89 % by weight of tungsten
(average particle size: 5 u m) as a metallic filler to make the resin material
have a specific gravity of 8, unreinforced PC (polycarbonate) of Comparative
Example 1, unreinforced LCP of Comparative Example 2 composed only of

LCP and a resin material of LCP as a base material containing 30 % by

weight of PTFE (polytetrafluoroethylene) of Comparative Example 3.

Example Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3
;I::tilsrtl?;z Unreinforced Unreinforced COI:ITt;FlII;:l;lg
LCP PC : LCP . LCP
Specific gravity 8.0 1.20 1.40 1.54
Tensile strength of normal portion ( MPa) 80 60 200 160
Elongation of normal portion (%) 5 100 5 5
Tensile strength of welded portion ( MPa) 35 60 40 —_
Elongation of welded portion (%) 0.5 30 0.5 —
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As is apparent from the foregoing Table, the link member of Example
could be injection molded from the high specific gravity resin material
(specific gravity ; 8) and was also evaluated, showing satisfactory
mechanical properties. Though not shown in the foregoing Table, a link
member of Comparative Example 4 made by injection molding of a high
specific gravity resin material containing 6-nylon as a base material and
tungsten as a metallic filler was low in brittleness as a mechanical property
and was evaluated as an unsuitable structural member for the latch

mechanism.

INDUSTRIAL APPLICABILITY

In the present latch mechanism for HDD, the structural members of
the latch mechanism, for example, a longer link member having
complicated shape, can be molded from a high specific gravity resin
material in place of the conventional light weight resin, where the weight is
increased by adding metallic tungsten thereto as a filler, while preventing
the resulting decrease in flowability by using LLCD (liquid crystal polymer)
having a good flowability as a base material, thereby making the specific
members work as structural parts of latch mechanism to satisfy a good
response even to very small external impact forces exerted when HDD is out
of operation (unloading time) and preventing unprepared movement of the
magnetic head toward the magnetic disks to prevent breakage, etc. due to

contact or sticking thereof with or on the magnetic disks and to effectively
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l'al 10%4&{hance reliability of the latch mechanism. Furthermore, the latch

mechanism members are also distinguished in low outgas-sealability and

stable dimensional precision.
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" HSOR ()*+’ 3: | W3R ARhanie BPG hard disk driving device according to

claim 2, wherein powdery tungsten having particle sizes of 0.1 to 40 zm is
used as the tungsten.

4. A latch mechanism for a hard disk driving device according to
claim 1, Wherein the structural members are link members.

5. A latch mechanism for a hard disk driving device according to

claim 3, wherein the link members are injection-molded articles.



