9 May 2005 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 |latch nmechani sm for
protecting a magnetic head from any novenent caused by meak inpacts or
vibrations and fromthe resulting breakage of a conputer épéﬁbsdr|V|ng
device (which will be hereinafter referred to as HDD), mhlch can read /
wite information from/ into a nagnetic disk of recordi ng nedium by the
magneti ¢ head. BACKGROUND ART Fig. 1 and Fig. 2 are an overall plan view
showi ng a general exanple of HDBPEGWEMAEHDNrged view of its essentia
portion, respectively. For exanple, three magnetic disks 3 as recording
medi um |aid coaxially one upon another at equal distances on spindle axis

2, can rotate |3&£0 sing 1. A ma %;r‘letlc head (not shown in the draw ngs)
for witing / 1) BANESN QR HARLY MIpkg PRIV NG MEVECEs fixed to

the tip end of head arm4. The base end of head arm4 is pivotally
supported on pivot axis 5 to nake a rotary notion. Head arm 4 supports

head Fixed to HHARNACA BEEEP the siider i Kept on Standby at a position
s out of 233?2?1%% BT sl ol Wantaeh mETRsrh i BRupdires
G tor o arTregeHl Kl BPa BAI o en iyt e S Ve B IRt R Rt gy
not i on Shoﬁ\ﬂdlﬂmﬁr e 8RI1king bfedEaZe df a omputer hard disk driving device
(which will be hereinafter referred to as HDD), which can read / write
information from / into a magnetic disk of recording medium by the

magnetic head.

BACKGROUND ART

Fig. 1 and Fig. 2 are an overall plan view showing a general example
of HDD, and an enlarged view of its essential portion, respectively. For
example, three magnetic disks 3 as recording medium, laid coaxially 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 pivet 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 I—IDD 18 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



9 May 2005 around pivot axis 5 to rel ease the magnetic head fromranp
structure 6, which has so far held the nagnetic head, and to make the
magneti ¢ head nove towards magnetic disks 3. The magnetic head is
levitated to a height of a fewumfromthe surface of rragnetgil\ﬁ?fb@gs 3 and
stayed there to conduct witing / reading of information. In the case of
the HDD | oading in portable conputers such as so-called |ap-top personal
conputers or note-type personal conputers it sonetimes occurs that head
arm 4 novedronpiapapedkis bonaredeamgtlet ntaglieticsh8ad feorhi wthardtyuduee @

I npacts or vibrations, especially during carrying, so that the magnetic
head so farviigBthasnsafanbpld the ngnesicchest dnrdto mamipe the matnetic Beads a
result, it sonetimes occurs . that the magnetic head is brought into contact

with the s@PECE dTagassiic diskrd. 3 e magortic headda leGtatgditagehtight of

T or mat i off 3r e AHBATOR, e SBLAF el mIaRaNnSiakang Spd orae GRbAR Wbt hi n
rovenent  SPdbdaviiney 5t fouuRaBbBhce « he magnet ¢ head from fanp.
roD. s s appafate crPS of MEHIM 1oGlite R s labnAbRR et suth tabe-Aaled uct ur e
ocki g pasite ofa PeFad Gonls Bl of Ha Gt ef85h Y BrinlliiS u® SoRatimeny m 4
That =S, | Bécilis StHAtChER dinPh- ELHC Sl ARGk dil koIS o ddeGARROLE Pf

m nut e rotary notion such as a roc I Ng nmotion rn

by’ hi nge pra 1A ad o prm &ts Py ARl tialty AL AR S gBHEP g on
the magnetic head so far kept on standby may be released from ramp
structure 6. As a result, it sometimes occurs that the magnetic head is
brought into contact with the surface of magnetic disks 3 or stuck thereon to
damage both of magnetic head and the magnetic disks, leading to erasing of
recorded information.

To prevent such troubles, latch mechanism 10 as shown within circle C
in Fig. 1, is provided as a stopper means to prevent unprepared movement
of head arm 4 so as not to release the magnetic head from ramp structure 6
even if an external force due to impacts or vibrations acts on HDD.

As is apparent from the enlarged view shown in Fig. 2, latch structure
10 can release or control rotary motion of head arm 4 through abutment on
locking pawls 4a and 4b provided on both sides of base edge of head arm 4.
That is, latch structure 10 provides longer link member 11 capable of
minute rotary motion such as a rocking motion in an counterclockwise
direction A and in a clockwise direction B, while being pivotally supported
by hinge pin 11a as a pivot shaft; first shorter link member 12 abutting on
one projection 11b provided on the tip end portion of link member 11; second

shorter link member 13 abutting on another projection 1lc¢ and leaf spring



one projection Il b provided on the tip end portion of |ink nmenber 11;
second shorter |ink nmenber 13 abutting on another projection He and | eaf
spring 2 9 May 2005 14. Thus, all these nmenbers are rel eased in case of
HDD | oadi ng, thereby enabling counterclockw se rotary noti ony 26’(?? arm
4, whereas in case of HDD unloading all these nmenbers are engag’é Wt h

| ocking pawls 4a and 4b of head arm 4, thereby inhibiting such a novenent
of head arm 4. However, when HDD is subjected to relatively |arge external

i npact forkes, Thusiall these menibens axe tél{eaaed tonasobf HXD foadingnthafebead
arm4 corres ond to the external force, but when the external inpact force
is very srfid hﬂtﬁk@%@{f&%ﬁ@“@ﬂ rptanyemotionkoferssearn 14, b erepsancersel dfcat ed

shape |n ggthHL@ t sharp anmong the structural nenbers, because

li nk ﬁlersarmﬁﬁ@em rﬂéﬁnepﬁ@gﬁ% vatll lothingipmwlsghat and
weight. T0| ethe t, 1t woul e possible to shift the materials
of Iink &rch‘ia??%rﬁ rtge?eg)é”%‘%‘ THVEHAT Qfdlfb’ifd aueid.a | onger

i nk nenber complic shape as sho i.n Fi | and 2, by

mechani cal gY q@i‘f‘c’hiygg Ieehed; ko WQ%FEGIY E%texé‘%}fl@éeymﬂ@écause

f d | d f h Ki d al
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br eakage, 9Ta@t1cultah}ri>élqibt QHBIqﬁCém\AhEht}% Sh &0 BAntheTBIDGEL sl i1y due to

unpr epared novenent of
member 11 has been so far made from resins and thus is light in weight.

To increase the weight it would be possible to shift the materials of link
member 11 from resins to metal, but production of such a longer link
member 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, étc., ‘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



t he magnetic head by external forces such as vibrations or inpacts during

the carrying, because of the |ight weight. The present invention provides

an i nproved | atch mechani sm capabl e of coping with a very small externa

force as a stopper neans for preventing such an unprepared ”QMﬁ?FE&o f 39
N

May 2005 the magnetic head, To attain the object of the presen ention,
the present HDD | atch nechanismis characterized in that structural
menbers of the latch nechanism particularly |ink nenbers, are nolded by a
resin mat ethamagmatirheadhg 7 to 45 % by weight of a liquid crystal pol ymer
having a good flowability as a base material and 93 to 55 % by wei ght of
tungsten as a Toedlnin ¢he jobjest of shegkesehtimesitinmeherpmiseha VDD kpeei fic
gravity of 3 to 10. In the aforenmentioned structure of the present
i nvent i on, Tef&andsmdy (pharagterizeds inf thate strtathraleohembery dfothexiangt e,
| onger 1ink nbers havi nf f onplicated shape, are nolded froma resin
material MSAORGLHRgRasHertarise Igdagnembers, preec mmddded ey eomesint imenatial esi n
having |ight _weight, re .the i gh f resin material is increased by
addi ng met 8?’1"1#’813“?%??9%‘{“%5 gﬁé’r &’P\&ﬁgsoﬁaailqm rery gkl [Rolpmey dravibng & geod
resul ting ' | owabi li.ty by in Lquid crystal polynmer having
a good fl 0\%?%{31%?[?@ ég aa{’a%eaggtﬁﬁ‘?%raingi ggttﬂg?i%bﬁa‘ﬁﬂg tigdduggstart ae arenber s
of increas | Ok tructural . ts of latch mechanismto satisfy
a good res g%ril:égi even Y}f%al%\]fgft)]?%sgﬁgﬂ m@%?%g'ﬂéfm? ApREE &Té&t)’é&e?r tetl-when HDD
is out of opera;i¢p j ti nd_preventing unprepared novenent
of the magnetic hg%d%{dg\%g% glqitoglgdrmsg&;ua !uce d?j!é)kt € tﬂ?&?%ﬁy lg’b'ﬁgﬁﬁpl iYTée
contact W sfrutur@l i skhiters O6F tHEe TRONShiethShidkn t forP re(;tyiglnptle,brlgr?éearg%hket ¢

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 ™ - T -

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.



[ [ [ HDD i n gener al
BRI EF DESCRI PTION OF DRAWNGS Fig, | is a plan view of _ :
enbodi ment, provided with the present latch mechanism Fig. 2 is an
enl arged plan view of the latch nechani smconprising inproved |link

| NVENTJ s of
nbers. 4 9 May 2005 BEST MODES FOR CARRYI NG OUT THE NB _
genbodi ments of %/he present HDD [ atch nechanismw |l be descn@g’_ﬁg&ﬂfdet ail
bel ow on the basis of Fig. 2, referring also to Fig. 1. Anmong |inks
constituting latch _mechanism 10 showmn in Fig. 1, the present invention

proposes to i nptoveé NP HQRUGARBYIMNG (HITBHE MNOVERHHANe t he response
of larger link er.11 _having conplicated shape, while ensuring
pr oduc'? ion t herlggﬁg‘?snﬁf P?ﬁbé’g%mﬁﬁtsnﬁf Hﬁl%@rmel’{thﬂdm%lshgdﬂ ntmﬁhaﬂhaﬂé I:H by enent
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' ' ' ddi 55 to 93 % wei ght ,
oreferabl y 76 (STOIE Gl GETYEHIGY [AGhGBehamen: 1NesrwRcH Fig.oh, tis {he

terj . : ' the resin nmaterjal -have a higher specific
oravi ty. 1 Btttk b cta P e s i gg«gx:g??;ﬁgﬁﬁstﬁ%? the
bilit | t er . e ,

metallic  Loamrond e BT Re ik émbRY T Farhe Gonnliaiod hepng 45 1o

metallic . SCO\
% while 9 - of..Li qui d, crystal . pol ymer

ZLéP;)y hg\e/i ng éelgilg%% ?g\é\g%%lg?r% 3h§%eég%aﬁﬁéﬁg‘§%ﬁtgmngrﬁ5?2§ e g&nﬁeg i gnd

material  The impepeshbheidh limite®odly a0 185 thePherd 117181 IR b 42

a good 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 um 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



flowability, and thus can neet the injection nolding requirenments. As the
netallic tungsten, tungsten powder having particle sizes of 0. 1 to 40 g m
can be used, whereas any conmercially available -injection- noldable |iquid
crystal polyner can be used as the base material. Wen the réiﬁéngq tio of
tungsten is below 55 % by weight, the desired high specific graj(/l ({;’acan
not be obtai ned, whereas above 93 % by weight the noldability wll be

det eriorat ed., E{/gl oadi_ng Ia}lch chanism 10 with |ink nmenber 11 of

i ncreased “580hEY DHFHCIULS] gremasr Al prpanbemil] vabpeakel 4 nitargnbetiod 1 wi | |
make a rotary,motion ..in the arrow direcil%&n B around pivot shaft 11 a with
a good resb%ry'lggag%‘%dﬁ?mx‘?ﬂ aLoq PRt & 1] a gppd sespoRee exdn when HDD

s out of ' unl eadi ng,tinme) and, i nga with | ocking paw 4a
of head ar %B%; i%#aqjggﬁﬁefﬁlﬁidmﬁtﬁf So?’i?éFeCfiV‘ﬁwlhgﬁgerslgl,lt el oreratien eby
preventing r I C tercl ockw se,,rotary noti of . head arm 4, that
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br eakage, - t0 t rshi cki of -t,he gnhgtic, head | oadi ng at
the tip eﬁ%n%?&lézlg a‘r%r%nﬂ4a%hf ﬁ (1)1?&0?1‘58 e gngpgij}t ﬁ}%ﬁbyTﬁéeY%}% ng
Tabl e showanpirénHredO | mRan VAT r rties o | j nk nmenber
of Exanpl e, ngbf%i r?ed%geﬁi@%ﬂhg)?%{i on ﬁfoqtﬁgﬁlgﬁ%g Oﬁi §§5§p8&"f i% 3’?%&”&53/ resin
mat eri al omdveldneedward 18a0nefic PLREUSL e P ti a base
mat eri al containing 89 % by \%é?ght gg tghng%?eﬁ?&(’eﬁgé%gge&%art (?dctfl E';Ss'?lsze: 5
/tm) as a betalidgesefd. duertocon tas drlsiRkiSS bt HPhBnaki L i$
gravity of 8, unreinforced PC (polricar bonat e) %ﬁg‘l&%kg%}&ﬁeédﬁ;@%ﬂ%ﬂ% 1,
unrei nf or ctt endrofotieadoamardati theolExaiwnihe Bagasmreded onl y of

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 wm) 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

gﬁ?ﬁ; Unreinforcedg UnnainforcediE coTtiFﬁ-ng
- - - ILCP | PC i~ LCP | LCP
Specific gravity 80 | 120 | 140 | 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 15 I 60 40 —
Elongation of welded portion (%) 05 30 : 0.5 E _



: : : - 30 % by
LCP and a resin material of LCP as a base material containing
wei ght of PTFE (pol ytetrafl uoroethyl ene) of Conparative Exanple 3. !Exarrpl e
Comp. Ex. | Conp. Ex. 2 Conp. Ex. 3 Tungsten- VrFE- : Unreinforced:

i nf ol i ni ng: i ni fi 8.0
Unr ei nforced containing: containing LCP PC LCP LCP Speci G
1.20 1.40 1.54 Tensile strength of normal portion MPa 80 60 2%%%@

' | ded portion
El ongation of normal portion 5 100 5 5 Tensile strength of we :
(NPa935 60 El.ongati on. of wel ded portjoni0.5 1; 30 0.5 6 9 May 2005
Rockwel | haf 8L 1R (&) 105 Bendi nf) stiendth @&Pa) 1120 87 170 130

Modul us in mﬂngtgre(lgtmﬂ}’a)l() 2101 L 11® As |3;7apparent17(f)romth§? )

f or egoi ng Tlabte,—the—t+rk—rerber—of—Exanrple-—~could be injectiaon from
t he high sAé@@hualn@ﬁm;mgQGRa&S| n matefialio (SpeC|:[| c grawﬁoy ; :8) and was

al so eval uared;strowTg——SatTsfactory

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
matertal 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 LCD (liquid crystal polymer)
havmg 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



mechani cal properties. Though not shown in the foregoing Table, a |ink
menber of Conparative Exanple 4 nmade by injection nolding of a high
specific gravity resin material containing Gnylon as a base material and
tungsten as a netallic filler was lowin brittleness as a ne%ﬂ@niﬁai
property and was eval uated as an unsuitable structural nenber fof f%e

| atch nmechanism | NDUSTRI AL APPLI CABILITY In the present |atch nechani sm
for HDD, t c a LS O t he | atch nechanism for exanple, a

| onger Iin%ﬁﬁéﬁ%grfﬁggﬁ%gpqggﬁgfi%ﬁ?%dngﬁgﬁﬂyﬁﬁanqﬁ&*ﬁﬁpﬂéﬁifﬁbﬁ1 teh gh
specific grayd - £.esl i I m:pl.ace. of ;the, conventional, |.i ght wei ght
resin, wherngé/ d[hthagualgi 1'8%%11 q%g eal{ﬂﬁggrlgggdégélggl%%&flrf& }oy nggis'ﬁ?ﬂaraé{]@ﬁ’ ér et o
as a fiIIe@uﬂﬂ@khﬁmBgﬁM@@bg siohhe resulting decrease in flowability by
using LCD (liquid crystal polyner) having a good flowability as a base
material, thereby making the specific nenbers work as structural parts of
| at ch nmechanismto satisfy a good response even to very small externa

i npact forces exerted when HDD is out of operation (unloading tinme) and
preventing unprepared novenent of the nmagnetic head toward the nagnetic
di sks to prevent breakage, etc. due to contact or sticking thereof with or
on the magnetic disks and to effectively 7 9 May 2005 enhance reliability
of the latch nechanism Furthernore, the latch nechani sm nenbers are al so
di stinguished in | ow outgas-seal ability and stable dinensional precision.
9 May 2005 CLAIMS



. Alatch nmechanismfor a hard disk driving device capable of controlling
novenment of a magnetic head toward a magnetic di sk due to external inpact
forces, characterized in that structural nenbers for the Iatch nmechanism

are nolded froma resin material conmprising a [iquid crystalg '}HQ 5{?&:
having a good flowability as a base material and netallic fil & make
the resin material have a specific gravity of 3 to 10. 2. A latch nechani sm
for a hard disk driving device according to claim1, wherein the resin
material conprises 7 to 45 % by wei gﬁ:tL Phe liquid crystal polymer as a

3R 1'at oh mechani nid Teratist SR di Ao i Ewiag crdrngapebleciofi m 2.
the. tunget el Ao O LE R Bepsfio dh i Euml aamagmagocbok cbieeor d ng
O Ll i e S
link menmbeygeRr ek RS W HEH 3 dihCl 83 material comprising a liquid
crystal polymer having a good flowability as a base material and metallic
filler to make the resin material have a specific gravity of 3 to 10.
2. A latch mechanism for a hard disk driving device according to
claim 1, wherein the resin material comprises 7 to 45 % by weight of the
liquid crystal polymer as a base material and 93 to 55 % by weight of
tungsten as the metallic filler.
3. A latch mechanism for a hard disk driving device according to
claim 2, wherein powdery tungsten having particle sizes of 0.1 to 40 4 m 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.



