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- 3 SEP 2003 3 has neans for limting the operation of an inertia nenber
whi | e an actuator perforns read or wite operation. Therefore, it is
prevented that an positioning error occurs because the inertia nmenber
operates due to the vibration caused by the operation of ISEEP:Zn@,or when
the actuator operates on a data track nearby the stop posft her eby
hits the actuator. Furthernore, a |ocki®@hg mechani smof still another aspect
of the present invention secures an actuator at the stop position by
conbining an attractable mrtﬂemswuetstﬂ@edbyrthé invertier . The attractable

nmb b
retuator 1o a BelbRfhEl bR LReRiobl SeBRbERRipd BoBiuly BEEH fabliR .,
r ecor di nghategyramobshaw aéwccsﬁﬁgmge@mmsams ddeecaserbin $ize. ndntsolvestbe wbee t he
act uat or JAgRBma ta{sgenlcm?&@toff ‘?ﬁecg)résgﬁt aveh@sd a@' om@beﬁ T&]gmai I§KgApSt and

is applied. Fufthernore, "a |ocki ng mechani sm of anot her aspect of the
present iPRFSARFBNhARG A siEwle, stractiigaliks the, magngty %(E? éﬁﬂea sesiseg (s ROtan be
attract edlrﬁttkdab}pﬂletattﬁcfcubm’m%@bﬂaﬁﬁgneta support nenber nounting an
attractabl e nenber and rotat ae*légset tp.a ba a spring engaged with the
support nmenber to provide an ALY P@t‘tﬁdt‘vt 1ons upport menber in the
direction in Vo sdive the above podbddm etheprineiplesefithe prassntfinomtiohdiepan theofact he
actuator, [ h | B ' i b at ed
By an i mSSaine i R AedBitsGhicn G B0 o ¥y, 30 jRRRE: B, CHROBRE LT
bei ng setmembey lbergstmgeaatraoyefcmcenwmrt Whﬁmermtp@cmforcet ﬁeapyéleﬁhr iHepvenert i on

o Cales comenod UANRS fof0lphal bhcity ‘”“%?“?ﬁ?f%*é?ﬁ‘“[fﬁ""f“““g PRARLS TS
o s ot Theghias ¥ b ik e, FRCL B ey L B pR doramitiig (hE miolemshy o
rr:enber and drhectastbrahdhitarthe attuamttedumaalne mdvementt bltétttepddtu@oﬁﬂlﬁrpkd glse an
el asticit. es 1 ert a
menber i s}{%ﬁ% ﬁg%F due ?63 lf%ﬁ[ébgnﬂt’%gtpr ?é tﬁg &é(s[eﬁe nglrgfé?ﬁdr}llg%s P t 8?‘?’“#% ts

t he act uaitsmctsto I|mt t he movenent of the act uator due to the inpact force.

Furthernore, ﬁtgrtBB 18R La@baﬁhﬁfn &t dd Lsr?@&oéf*tﬁ%\gg%QQClhvéﬁuoBh? ﬁ%\ﬁé&ﬂt

invention is fUI’t rovid for retur

inertia rifban ipetiay meettter Sfdeh &o@tetat%gy faarmpé%ttfpmer@paﬁd t%éntlnf@rrﬁe%br to
the ref erngfifingQpphia@iy g muraml A¢tiaebran mhﬁﬂteuﬁwemehoof the dcRtdricaceRRer in

the directio Postllg tot er tati ona ht% rg)
hoe Co oqtpRdl BRESSILE e el nefi oflh e 8T irRbach ik 05 b e BT o
| ocki ng remghgesi with ghe sichialorandt keenotadpently wflatehdo ghe peimnciplenvértbe gmeseat

t t t
7P oy SRR SROSGIRD, s RELIAT e, ALy, Wi TR "o
nmember frra%hgeéerqfﬁae PEFSPIFte‘éVfFI‘tS’toﬁthegﬁe mewp@m forepde aPRlisc eWihen spmPIERE  An

i nformat itge AREA6H IBleﬁQpﬁfe@ﬁdiﬁsnOf otarth@sgegémotnveht@rpr\eﬁle NindtiareNddki i S
provided with a recardin act u chani sm of

a

Phe " br e dEhRGEf gh Possoteiossiius” Bso 3t ftaf ao B Sufin ot Heh O FRGURERE | o a
schemat i anémpervvhen ahlavgengngaot éoroe cif nisubliopnbkd ahethed ldokingppbghangnafirom

act uat or SI% quﬁxtét?)?'ws@? Lqt he present invention to a 3.5" magnetic-di sk
unit 10. RRghati ¢ i fserw ng as an information recordi ng medi um

i ncl udes a recdpeoNer. r ayiashaty lpskidgt mechapisen johf ylomher | ameginaf ghe present

non- r ecorigidifionefik@er A neanhice f’re@lrﬁlﬁg"imﬁéjmé@tﬁa (ﬂéﬁ{bet ltd lﬂﬁet Fetéreflge p§smon

ositioned while read or ration | st o net isk 11
DS et diomon woslioR v Ee e (bR orgtased ot SR apratt (RENGL Bith e
shaft 14 dcaabw. r Ahatefdrebyafi@r $hé nohpect nfioraer is( oot, thel acstatat Bdkinghimeehanism
i nfornati S r ta. t ont
hot unt o Gedip AEIMBRiHTA B leméherir B8 ackiudr® s e RRAAIORL A @
witing idivenntst |anra0fuamﬂ motmoandtermg:ﬁeﬁor dhejingkt mpack feree. t 6o tBIrg|thejer

16. Wi | enp i 0heRbiofR ihe réﬁ%hcé Ipasitieh, Wlb bb&ibit Qo %B?oﬁl‘?cﬁddﬂn@ﬂlsr&%%t 12,
the actuator 15 rotates about a shaft on the.surfacé of hh%% r ot at

r ecor di ngfTPBghe inerya %W@h@ut?%g%%gfuwﬁﬁgt hiReHA MEMBAT yRichymalkes, %ce of
t he recorideng rhagb@ﬂreh&n tbrhé ln¢fsreaes positdon By ftsélf dwagpoodhmce dvithes we@risibie
surface of th rota [ j surface of the slider
facing th ecfl ?I} %gtt&?esez I@%&eﬁl&” tlhlth?%?tgég or the slider. The slider
and the tr ansdﬂmerermelmm lobking eneshanisno Of biéll asathert aspect BF wiet present livsenhpe
menber |evitate as keeping a certain distance fromthe surface of the
magnetic disk 11. To stop read or wite operation, the actuator 15 is noved
to a stop position where the slider 16 is positioned to the non-recording
region 13. The actuator 15 is driven so that the slider 16 noves to the
non-recording region 13 and the rotation of the magnetic disk 11 is stopped
after t he sllder |s securely p05|t|oned to t he non- recordl ng reg| on 13. The

Y Y b1 o . o,




the slider noves to the recording region 12 while the rotation of the
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direction in which the iron piece 18 approaches the nmagnet and returns to
the initial state. In the case of the structure of this enbodi nent, after
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Drawings Figure 1 is a schematic view showi ng a case of applying an

actuat or | ocking nmechani smof the present invention to a magnetic nenory;
Figure 2 is an assenbly diagram of an actuator | ocking assenbly; and
Figures 3(a) to 3(d) are illustrations showi ng operation states of an
actuat or | ocking assenbly. - 3 SEP 2003
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el astici te}/ sen(ljbly 60 and has a protrusion 61 and the compression coil spring 59 is set to the
shaft 53 so as to provide an elasticity for the support member 55 in the direction shown
by the arrow B.
Then, operations of this embodiment are described below by referring to Figures
3(a) to 3(d). Figure 3(a) shows a state in which the actuator 15 present at the stop
position is secured to the base 51 by the actuator locking assembly 50. The support
member 55 rotates in accordance with an elasticity provided by the spring 59 and stops
at a position where a portion 62 contacts a wall 20 of a housing. By operating a spindle
motor (not illustrated) to drive the actuator 15 up to the stop position, the iron piece 18
and the magnet of the magnet assembly 60 are attracted each other. Therefore, even if
the spindle motor is stopped under the above state and movement of the actuator 15 due
to an impact force is started, the movement of the actuator 15 is limited because an
elasticity in the direction of the arrow B is provided by the spring 59 through the iron
piece 18.
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reference pos1t10n and therefore, it does not contribute to the securing of the actuator 15,

The inertia member 54 is rotated by an elasticity provided by the spring 56 and stopped
at a position where a part of the inertia member 54 contacts the wall 20 of the housing.
The protrusion 58 of the inertia member 54 contacts a portion 64 of the support member
55 and thereby, its rotation in the direction opposite to the arrow A is limited. This
limitation has an advantage of preventing accurate positioning of the actuator 15 from
being interrupted because the elasticity of the spring 56 is selected as a small value and
thereby, the inertia member 54 rotates correspondingly to the vibration due to the
operation of the actuator 15 and contacts the actuator 15 when the actuator 15 is driven
for read or write operation on a track nearby the stop position.

Figure 3(b) shows the initial state when the impact force due to the collision at X
in Figure 1 is applied under the state of Figure 3(a). The actuator 15 rotates due to the
impact force about the shaft 17 in Figure 1 in the direction in which the iron piece 18
separates from the magnet of the magnet assembly 60. Because the iron piece 18 and the
magnet are magnetically attracted each other, the support member 55 is rotated by the
torque due to the impact force of the actuator 15 about the shaft 53 slightly in the
direction opposite to the arrow B. Therefore, the portion 62 of the support member 535
separates from the wall 20 of the housing and the protrusion 58 of the inertia member 54
is released from the limitation by the portion 64 of the support member 55 and the
support member is brought under a freely rotatable state. When an impact force is
relatively small, the impact force is absorbed by the elasticity of the spring 59 and the
support member 55 can be returned to the state in Figure 3(a). However, when the
impact force is large, the support member 55 is further rotated as shown in Figure 3(c)
as a force is applied in the direction of separating the magnet from the iron piece 18.
The inertia member 54 which can be freely rotated in the direction opposite to the arrow
A is rotated by an impact force in the direction opposite to the arrow A against the
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{\ =1 109g@d(the 1@1@@@9@@@5 fgfhe momen when the iron piece 18 contacts the securing
portion 63, a reactive force large enough to interrupt the rotation of the actuator due to
an impact force is provided for the iron piece 18 due to the reaction of the force in the

direction bound for the shaft 52 and the actuator 15 rotates due to the reaction in the

direction in which the iron piece 18 approaches the magnet and returns to the initial
state. In the case of the structure of this embodiment, after the iron piece 18 contacts the
securing portion 63, the inertia member 54 is not further rotated in the direction opposite
to the arrow A by the rotation of the actuator 15 due to an impact force. However, it is
also possible to limit the rotation of the inertia member 54 in the direction opposite to
the arrow A by contacting a part of the inertia member 54 with the wall 20 of the
housing after the contact of the iron piece 18 and the securing portion 63. After the iron
piece 18 contacts the securing portion 63, the inertia member 54 is returned to the
reference position due to the reaction of the force provided by the iron piece 18 and the
spring 56 works so as to support the return of the member 54. Moreover, it was
confirmed through a test on this embodiment that the inertia member 54 returns to the
reference position even if the spring 56 is not used.

In the case of this embodiment, the protrusions 61 and 57 are engaged each other
under the state in Figure 3(c) and the inertia member 54 is limited by the spring 56 so
that it does not rotate in the direction of the arrow A. It is possible to eliminate the
engagement between the protrusions 61 and 57 because the state in Figure 3(d) is set
before the inertia member 54 returns to the reference position by properly selecting an
operation characteristic of the inertia member 54 to an impact force. In this
embodiment, the securing portion 63 of the inertia member 54 operates so as to contact
the iron piece 18 after the iron piece 18 separates from the magnet. However, it is also
possible to bring the securing portion 63 into contact with the iron piece 18 before the
iron piece 18 separates from the magnet. Furthermore, an actuator is described as the
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magnet support member 55 mounting a magnet. However, the magnet support member
55 of this embodiment only functions so as to control the operation of the inertia member
54 and it is possible to use any other methods for controlling the inertia member 54.
That is, it is possible to use any means for controlling the inertia member 54 so that it is
not operated by the vibration due to the normal operation of the actuator 15 when it is
present at the reference position but making it possible for the inertia member 54 to
freely operate when an impact force is applied. It is necessary that the inertia member
54 of this embodiment moves up to a position for limiting the movement of the actuator
15 before the actuator 15 moves when an impact force is applied. Because the inertia
member 54 is operated by an impact force, it is necessary to select the weight, moment
of inertia, and center-of-gravity position as its working characteristics. The inertia
member 54 used for this embodiment is made of polycarbonate and its weight is set to
0.446 g, its moment of inertia is set to 2.585 g mm?2, and its center of gravity is set to a
position 4.032 mm apart from the center of the shaft 52. The spring 56 is constituted by
winding a steel wire of SUS 316 with a diameter of 0.15 mm up to four turns so that the
diameter of the coil portion comes to 3.7 mm and setting the length of one arm to 8.5
mm from the center of the coil portion and the length of the other arm to a total of 10
mm, that is, 5 mm each at the both sides of the curved portion. Moreover, the elasticity
of a spring 59 is set to a value approx. 16 times larger than the elasticity of the
spring 56.
Advantages of the invention

As described above, the present invention makes it possible to provide an
actuator locking mechanism increasing the securing force up to a physical strength of an
inertia member. Downsizing of an actuator locking mechanism of the present invention
can be realized with a simple structure by operating an inertia member by using an
impact force. Moreover, by using a locking mechanism using an inertia member, it is
possible to provide an information recording apparatus superior in impact resistance.

Brief Description of the Drawings

Figure 1 is a schematic view showing a case of applying an actuator locking
mechanism of the present invention to a magnetic memory;

Figure 2 is an assembly diagram of an actuator locking assembly; and

Figures 3(a) to 3(d) are illustrations showing operation states of an actuator
locking assembly.
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Description of symbols

10 ... Magnetic disk unit

11 ... Magnetic disk

12 ... Recording region

13 ... Non-recording region

14 ... Spindle shaft

15 ... Actuator

16 ... Slider

17 ... Actuator shaft

18 ... Iron piece

19 ... Arm portion

50 ... Actuator locking assembly
51 ... Base

52, 53 ... Shaft

54 ... Inertia member

55 ... Magnet support member
56, 59 ... Compression coil spring
57, 58, 61 ... Protrusion

60 ... Magnet assembly

63 ... Securing portion
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CLAIMS

1. An actuator locking mechanism for use with an information recording apparatus to
limit the movement of an actuator resting at its stop position due to an impact force,

comprising:

an actuator mounting a slider and attached transducer for transferring information to and
from a recording medium, said actuator being driven so that the transducer scans the

recording medium;

an attractable member being attracted to a part of said actuator when said actuator is

driven to move the slider to a non-recording region of the recording medium,;
a support member mounting said attractable member and rotatably being set to a base;

a spring being engaged with said support member to supply an elasticity for said support
member in a direction to which satd attractable member separates from the part of said

actuator; and

an inertia member rotatably being set to the base nearby said support member, said inertia
member having a securing portion, said inertia member being operated due to an impact
force applied to the information recording apparatus to hit a contact portion against said

actuator; wherein

said support member rotates correspondingly to the movement of said actuator due to the
impact force applied to the information recording apparatus as said attractable member
and said actuator are attracted to each other, said spring provides an elasticity for

said support member as it elastically deforms, said inertia member rotates due to the
impact force, and the securing portion hits said actuator to limit the movement of said

actuator due to said impact force.
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2. The actuator locking mechanism according to claim 1, further comprising a spring for
returning said inertia member to a reference position by providing an elasticity for said
inertia member in a direction opposite to a rotational direction due to the impact force

while the impact force is not applied.

3. The actuator locking mechanism according to claim 1, said support member further
comprising an engaging portion for securing said inertia member so that the inertia
member does not rotate while the impact force is not applied and freely rotates said

inertia member when the impact force is applied.

4. An information recording apparatus comprising:

an information recording medium;

an actuator mounting a slider and attached transducer for transferring information to and
from the information recording medium, said actuator moving the slider to a recording
region and non-recording region of said information recording region;

an actuator locking mechanism further comprising an attractable member being attracted
to a part of said actuator when said actuator is driven to move the slider to a non-
recording region of the recording medium;

a support member mounting said attractable member and rotatably being set to a base;

a spring being engaged with said support member to supply an elasticity for said support

member in a direction to which said attractable member separates from the part of said

actuator; and
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member rotates correspondingly to the movement of said actuator due to the impact force
applied to the information recording apparatus as said attractable member and said
actuator are attracted to each other, said spring provides an elasticity for said support
member as it elastically deforms, said inertia member rotates due to the impact force, and
the securing portion hits said actuator to limit the movement of said actuator due to said

impact force.



