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LOAD- UNLOAD MECHANI SM 04 J UN?2003 - 1 Background of the Invention
Field of the Invention The present invention relates to a magnetic disk
drive provided with a | oad-unl oad nechanism in 5 which the reliability of
the drive is ensured when part of a suspension inpinges on a ranp during an
unl oadi ng operation. The present invention is suitably applied to a
smal | -si ze magnetic di sk apparatus enpl oyi ng nagnetic disks of a small size
such as 3.5 inch, 3 10 inch, 2.5 inch, 1.8 inch, 1.3 inch, 1 inch and 0.7
inch. Related Art A conventional small-size nmagnetic disk apparatus will be
described with taking a snmall size 15 nmagnetic di sk apparatus disclosed in
JP- A- 6- 96532 as an exanple. Information-recordi ng magnetic di sks, arranged
in a stacked manner, are rotated at a constant speed by a spindle notor
fixedly nounted on a base. A head, nounted on a slider, is supported on a
carriage 20 through a suspension, and flies with a m nute di stance above
the disk so as to record and reproduce information. The high-speed,

hi gh- preci sion positioning of the head is effected by rotating (pivotally
noving) the carriage by a voice coil notor. A pivot assenbly, 25 conprising
a sleeve in which a pivot shaft and two bal
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0 4 JUN 2003 - 2 bearings are received, is mounted on the carriage] 4aditN 2003
the pivot assenbly is fixed on the base, so that the carriage can be
rot at ed about the pivot shaft. The voice coil notor for driving the
carriage conprises a 5 driving coil, peryranent nagnets and a yoke. The
driving coil is nounted on the carriage whereas the renmaining el enents,
that is, the permanent nagnets and the yoke (which will be hereinafter
referred as "nagnet-yoke assenbly"), are fixedly secured on the 10 base.
The driving coil, interposed between magnetic circuits, is subjected to the
magnetic field action, and therefore by energizing the driving coil, the
carriage can be driven, so that the head can be |located at a desired
position of the disk. 15 In a snall-size disk apparatus, to enhance the
recordi ng densdtyrangh ade | fpacin v &st sé@nce is nost inportant. To achieve
this, there has been proposed a device equi pped with a | oad-unl oad
mechani sm The nmeFnsld esm e suchemerdiani sm systemis called "ranmp 20

| oad", and is disclosed, for exanple, in U S. Patent Nos. 5,237,972 and
5,574,604. A lift-tab,Thpe gpeetent f iovemt dst ol ek dfo aa suspestsion, i s
driven while guided by a curved cam surface (which is called a ranp),

t her eby | oadi¥gk tdel Feaer ont@ed hel dh sk. 1 og@nurkoahaneelzal igmi elroperation is
finished, the head is un| oaded fromthe disk, and is evacuated to the ranp.
In this 3ystdmch Hehdehel iabblibeviadedthe ofF i TR ©F sKISWFRA RSRIRARE t here i s
no fear of head-stiction, 04 J UN 2003 - 3 Therefore, there is no need
to apply a VNt IR S hRRdEBR F RIF DO Pr BVEFR 0T DR 6331 Wt O as
texturing, to éhg dégk, nd a sggo%h.d@sktcan be used.bTherefPrqi t he
f1ying hei gHtPTtThe" heatt Tan BECT edtBEe t 3R 1he™ 5 F oY R Hehsity can
be enhanced.. And besides;,sinegntbe-hgadyi so8Y eghgiiyqﬁ e disk, the

i npact resistance in an inoperative condition can be markedly enhanced.
Prior art tegdgnétes,dybkshoarg smabl esipebeudd gonfusethaht h3the present

invention, are disclosed in JP-A-08-129840 and JP- A-08-161842. Mdre
specifirallyinch, 2.5 inch, 1.8 inch, 1.3 inch, 1 inch and 0.7
inch.
Related Art
A conventional small-size magnetic disk
apparatus will be described with taking a small size
15 magnetic disk apparatus disclosed in JP-A-6-96532 as an
example. Information-recording magnetic disks,
arranged in a stacked manner, are rotated at a constant
speed by a spindle motor fixedly mounted on a base. A
head, mounted on a slider, is supported on a carriage
20 through a suspension, and flies with a minute distance
above the disk so as to record and reproduce informa-
tion. The high-speed, high-precision positioning of
the head is effected by rotating (pivotally moving) the

carriage by a voice coil motor. A pivot assembly,

25 comprising a sleeve in which a pivot shaft and two ball



these publications disclose a disk apparatus in which in order to ifdrg#s®03
a recording range of a magnetic disk, the position of a ranp in a disk
rotation stand 15 by condition (during the |oading operation or during the
unl oadi ng operation) is different fromthe position of the ranp during the
rotation of the disk (during the recordi'hg or during the reproducing).

However, in these publications, there is no nention of the type of 20 disk
appar at us i r‘P%ﬁJCrh‘% S anp T 5V &Y stppBPERES haf @?}% ‘fﬁ)%‘f’ﬁ%%pcﬁndc he ranp

be di spl d dur.i h di ng, | oadi ' oo h
[ ond Syst om Cit S21 Ueb T HOERY T of L B RboYD. WAt GRTSS, CHe 1145 ¥, pr of ect ed
f the 25 di fi.th I i.s_ fi to th
Suspensi on. Gt 1S e o4 FoRRERT Tt e P TR 1alEe) e or the

| i ke. Theref j 0 , i i C rj ng when
the 1iftotab ore L3N lg%%%é LpF dg@i@%ﬁ%%@%ﬁi%ﬁ%@%ﬁﬁlAoagi ng

operatiog, igrsx S&H?l,aﬁérﬁéﬁeﬁﬁﬁﬁﬂfné@§ deads gk bespes, as a result
of this inpingenent, the |ift-tab and the head are worn, and wear debris,

resulting froméhegecodI Nid Palifhted dePOShé ScHridige ditsdkreddecisd i der, the
head and so on, and in sonme cases, this causes an operation failure or
mal f unct i on. réet ef g ee 1 ¢then tsijrbeha of 1 & patdh e goarrda nesh o atk grge topedrad | ons  has
been limted. Sunmary of the Invention 10 It is an object of the present
invention totipe oxdkle awivbgmevitl dpekhappinafusr proféxeed wis h a | oadunl oad
mechani smof high reliability, in which even if |oading and unloading
oper ati ons arB2gRefUERkE yasepshlgd) » daragbixedhy heeenir@ ¢ h®i ngement of
a
10 base. The driving coill, interposed between magnetic
circuits, is subjected to the magnetic field action,
and therefore by energizing the driving coil, the
carriage can be driven, so that the head can be located
at a desired position of the disk.
15 In a small-size disk apparatus, to enhance
the recording density and an impact resistance is most
important. To achieve this, there has been proposed a
device equipped with a load-unload mechanism. The
mainstream of such mechanism system is called “ramp
20 load”, and is disclosed, for example, in U. S. Patent
Nos. 5,237,472 and 5,574,604. A lift-tab, projected
from a distal end of a suspension, is driven while
guided by a curved cam surface (which is called a
ramp), thereby loading the head onto the disk. When
25 the read/write operation is finished, the head is
unloaded from the disk, and is evacuated to the ramp.

In this system, the head is evacuated from the disk,

and therefore there is no fear of head-stiction.



15 lift-tab during the unloading operation is elimnated, and the Iif-fRB0o3
and a ranp are less liable to wear, and an operation failure or mal function
due to wear debris is elimnated. According to the present invention, there
is 20 provided a magnetic di sk apparatus_conprising a ranp serving as a

gui de for |oading a head onto a disk and for unl oadi ng the head fromthe

di sk, wherein part of a suspension slides over the ranp so as to effect the
| oadi ng operBt§ I ARy tHE I DA PgRoperr i Pl uml ¢ves ¥l i s so

supported t at(gurin each of the.loading and unl oa iqg operations, the
position of qﬁa?%ﬁﬁﬁ%ﬁﬁpkﬁfﬁﬁ§ﬁﬁéﬁ%d9r? PR WS, S HP R HE 1 oadi ng

~ JUN 200 ian, th Pti th t ft ' h d
hen’ the 11 12 (B RHThs 107 <F1 BRCBUe STHb S DTy (NEARIG ng
the 1ifte st b . Ofting
alter 5 the 11 Corks § mirhahe h The fafl Sl 4dPed i ddTasis ol o1

nvent i on, g9l i AL PO ARSEUT nRind e, T ARy Y Ae£hanged during

t he unl oadi ng operation. | e present 1nvention, one or

restraini ng tdhes sq 08 & @SEht BhNPréNet ROSii PN Ohe thgppOsture of the ranp
are nounted on a base or a cover. \Wen part of the suspension slides over

the ranp duriewi $tendoath ngn opespetonive Eord Mgl decaml wadhdwkeapey ati on, a
friction force acts on the ranp, and the ranp 15 is displaced until the
ranp stri keserdganaosd. t he restrai ni ng menber, so that the position or
posture of the ranp during the | oading operation is different fromthe
position or the posturRrbbrtaetraephougiey), tweich| aeeli hiphberatilsn. 20 In
the present invention, a cushioning nenpber, nmade of an elastic material or
a vi scouSel 2Rt EuPRE Y1l , the PFEFFABIIBYCHRECDF 2RDSRLpokeshsindf the ranp

Mvent fon.  UHe Fa0b TZ08Eh oot dPrhr b ol Sl P4Ral Hoss SRERERE T ahe
present inventlon. .t0e; LA} SYRRPLLEY. Tl L apslalony MPVGIRN
in order to increase a recording range of a magnetic
disk, the position of a ramp in a disk rotation stand-
15 by condition (during the loading operation or during
the unloading operation) is different from the position
of the ramp during the rotation of the disk (during the
recording or during the reproducing). However, in
these publications, there is no mention of the type of
20 disk apparatus in which the ramp is so supported that
the position of the ramp can be displaced during the
loading and unloading operations.
In the ramp load system, disclosed in any of
the above patents, the lift-tab, projected from the
25 distal end of the suspension, is fixedly secured to the
suspension, and the ramp is fixedly mounted on the base
by screws or the like. Therefore, an impact force,

produced by impingement occurring when the lift-tab



~ 4 .1UN 7003 - 6 |In the present invention, the restraining nmenber igs, HENI#E0
of an elastic material or a viscous elastic material. Brief Description of
the Drawings 5 Fig. 1 is a view showing the overall construction of one
preferred enbodi nent of a magnetic di sk apparatus of the present invention
including a ranp minute-rotational displacenent nechani sm and
shock-absorbing portions; 10 Fig. 2 is a front-elevational view of a ranp

as seen in &ldidesctardi® dthaariasp BlWFLg the  urRQpding OLREFATEP éW showi ng

the first exanple of a ranp m nute-rotatiaonal  displacenent nechani sm and
shock- absor G&§ SFortS orffd B2 TF pmags stahae preatlvi e&iﬁ%ﬁ/ﬁ%ﬁ:ﬁ?%’hé%é’cond

exanple of ara m nut e-rot ational displacenent chanj sm and
shock- absor Bﬁeﬁélri%orqgldﬁkls F]ir@}?l@?r%e%t'pl%ﬁ‘? v]ijé%'s"{%?/vlar{tiJ & %{hft?dexa_npl e of
0! 2P MUt Q1 Ul ) SPLASSIENS TREREY S P e s or o no
m nute-rotatignal di h?ﬂ% m and ock-a | rtions Fig.
7is a v?ewtdsahow’ngdegggét%(s:@%%lﬁd%ng )E’ novens;lﬁ&%ﬁ’ gérf)elr Héﬁétgja%qictn the ranp
m nute-rotatd P, and in some cases, this causes an operation

failure or malfunction. Therefore, the number of

loading and unloading operations has been limited.

Summary of the Invention

10 It is an object of the present invention to
provide a magnetic disk apparatus provided with a load-
unload mechanism of high reliability, in which even if
loading and unloading operations are frequently
repeated, damage to a head due to impingement of a

15 lift~-tab during the unloading operation is eliminated,
and the lift-tab and a ramp are less liable to wear,
and an operation failure or malfunction due to wear
debris is eliminated.

According to the present invention, there is

20 provided a magnetic disk apparatus comprising a ramp
serving as a guide for loading a head onto a disk and
for unloading the head from the disk, wherein part of a
suspension slides over the ramp so as to effect the
loading operation and the unloading operation, and the

25 ramp is so supported that during each of the loading
and unloading operations, the position of the ramp can

be displaced. In other words, during the loading



di spl acenent nechani sm during | oadi ng and unl oadi ng operati ons; p 04 JUDN2003
7003 Fig. 8 is a view showing the overall construction of another

enbodi ment of a matory di splacenment nechanism 5 Fig. 9 is an enlarged view
showing the ranp mnute- translatory di gpLacenent nechanismof Fig. 8; Fig.
10 is a plan view of the first exanple of a lift-tab; Fig. 10Ais a

cross-sectigggla%ﬁgw tg%&n 1Q2;ake gogh%p%i?§8§@E§g?ggi£%?§aég;igig. 11 is a

pl an view o e Secon xanpl e of a'l

Cross-secti [ Kk al i, [ | AxXLA: ' . 15 Fig. 12 is
a plan viem?%?hﬁﬁgp?g%?a%gfa%gﬁg gggabkgﬁpgtﬁg;EgﬁggFgg?rlé%Fis a plan view

taken al ong fhe |1 mRir{nlAtiel ArQlallifg boerBe36h] PthenpekithenPEpferred
Enbodi ments 20 A preferred enbodi nent “of "the present invention wll now be

descri bed withe [Rfs@iERCR i @ Hch sehAWsNEhankied: ihmeRoWEeap gyeeal |
construction of one preferred enbodi nent of a magnetic di sk apparatus of 25

the i nventi ahepndvitdedbMipiadesadnuheagamechanism In Fig. 1, a device
cover 1b is shown as partly broken. A disk 2a is driven or rotated by a
spi ndl e notor 2b 0 £#uld¥efQ03n the present invention, the
position or the posture of the ramp may be changed
during the unloading operation.
In the present invention, one or two

10 restraining members for restraining the position or the
posture of the ramp are mounted on a base or a cover.
When part of the suspension slides over the ramp during
the loading operation or during the unloading opera-
tion, a friction force acts on the ramp, and the ramp

15 is displaced until the ramp strikes against the
restraining member, so that the position or posture of
the ramp during the loading operation is different from
the position or the posture of the ramp during the
unloading operation.

20 In the present invention, a cushioning
member, made of an elastic material or a viscous-
elastic material, is provided on one of those portions
of the ramp and the restraining member for contact with
each other.

25 In the present invention, the ramp is
supported for rotational displacement.

In the present invention, the ramp is

supported for translatory movement .



_ g _ fixedly mounted on a base la. A head (not shown) is nounted on %L~NN7M3
slider 6, and flies with a mnute di stance above the disk 2a so as to
record and reproduce infornmation. The slider 6 is supported by a suspension
5 5a, and the suspension 5a is supported by a carriage 4a. A pivot assenbly
4c, having two ball bearings (not shown)érecei ved between a pivot shaft 4b
and a sl eeve (not shown), is held by the carriage 4a, and the pivot shaft
4b is fixedly mounted &R the bpiseeri, iamen®iieh, 10hehrestoashiogtion the
carriage 4a iswgugported for rotation (pivotal novenent) about the pivot
shaft 4b. A USMEELcHFI MABEoPTi 87cEASELLGt BAtByialnagnat Visreuassenbl y 3a,
conprising a . an ermanent magnets, and a driving coil 3b nmounted on

t he carriageeigg%+§e%igeféﬁ fage 4a is driven or rotated by this voice coi
notor so as to position or locate the head on a desired track on the disk
2a, thereby effecting the recording and reproduci ng of information. The

device of thgrpeesept-i-AMeNL}|0RFl 0 ded with the | oad-unl oad
mechani sm and when tﬁe anornatigﬁéiggégybggreproduced, t he head, nounted

on the skider 6, is |ogggd entg thesdi,S | [ I of arrow A Wen
the device is to be brought intogaeéggeghggﬁggt?gg,6g§£%gﬂto be st opped,
the head is 25nsbkoadednf bOnohbepdeskriradacbb8ehbAl OPPYShhEnLL:iLhe
direction of arrow A, and slides onto a ranp 7a, and is held in an
evacuat ed podiskoappfrgtus shonbeapregantatadenendnt inslaedisgeahead (that
is, an unl oad 0O a JUN ?.003 - g _ conpleted condition). The ranp 7a is
nmount ed on thaMBaBendhe-Thkatappatadispiacanabt yméphaniahl ypdsupported by a
ranp rotation shaft 8, and the rotational displacement of the ranmp 7 is
limted by SS?QHET6B§?6PéngeE?F5FﬁPﬁg menbers 9 (9a and 9b). In this
enbodin§ t, al though tEe ragg,rotation shaft 8 and_the

ranp- postur e- r est r ai ni hg? mefber s29TAPBEABLARYRELBARA YibRY z0ht &l T8RP f ace of

t he base 1a,.th npner _of,. ppupting these nmepgbers_is not limted to it, and
the ;0_covera%b§%%§ gﬁh%r&ﬁﬁﬁ%g?oﬂa9%bgrﬁ?VIgg%ﬁ.F%Sro_étion mechani sm
utilizing the ranp rot§§¢0n3sggf5,Fgggpg%%gssgaag?geﬁééggs or slide

bearings. The ranp-postuferestrarning nenbers f°H material with

a high | oss-éashple 68CH 8SmB MisGcOMSr8LastbhamyeLLdl certond i ft-tab 5b,
provi ded at a distal end of the suspen sion 5a, slldlng?y noves over a

sliding surfmeehdbiéseandnghaskaapsbdpihgrpbhtsohéft-tab 5b) formed on the
ranp '7a, so that the head | oadi ng and unl oadi ng operati ons can be

ef fected? The sliding BugfateiFba2plénrwiea showsngfelce, seashenabl es t he
snmoot h sliding nmovenent of the |lift-tab 5b. A feature of the present

i nvention re?¥¥BRIEnCfhe sapRchimetevrebdutenah dhpptacémente, produced when
"the lift-tab 5b first inpinges on the ranp 7a, and then 25 slides onto the
ranp 7a durihgTtHet oh ¥adi S oher AEPERi R PRI EpRRFFi cal |y, when the
lift-tab 5b inpinges opn.the.ranp_7a, _the.ranp 7a,is mnutely rotated. \Wen
the ranp 7a is noved, ?hﬁ'r%npss?rPkﬁg gbgyﬂg?ovh%gr%_ 15a example

of a ramp minute-rotational displacement mechanism and
20 shock-absorbing portions;

Fig. 6 is a plan view showing the fourth
example of a ramp minute-rotational displacement
mechanism and shock-absorbing portions

Fig. 7 is a view showing paths of sliding

25 movement of a lift-tab in the ramp minute-rotational
displacement mechanism during loading and unloading

operations;



0 4 JUN 2003 - 10 posture-restraining member 9 (9a, 9b), so that it ls JUN 7003
rotational displacenent is |[imted. Wien the ranp 7a is pressed against the
ranp- posture-restrai ning menber 9, the ranp-posture-restraining nenber 9 is
elastically 5 defornmed, and then is restiored into its original shape upon

extinction of the inpact force. The above inpact energy is consuned by the

m nute-rotational di sptarenents (@mMeRENNowing ke JWeand the elastic
mb

deformati on of the ranp-posture-restraining menber. As a result, 10 the

i npact f or ceyorxafd@d G dhe rtIRaNsn@baiinerdl [8ViaahREneta d kakxdamge to
t he head can be prevented. And besides, since the inpdct force is reduced,

the lift-takmnddhe raml Wi d ess dnhligdte -beayddatory and therefore there
can be achieved an 15 apparatus of high reliability in which an operation

failure due displesadentadt infedhsareldmyi nat ed. The construction of the ranp,
serving as a guide for the lift-tab, will be described with reference to
Fig. 2. ¥ig. 2 is a frkig. & evatdaroreall 2ed eweof sthivevimanmrhas raeen in a
direction of arrow B of Fig. 1. Reference nunerals 7e and 7f denote
lift-tab slimimigtsuilfanskatoryand t b spliatiemprsumfeadt@riiemns efvdsicas 8a gui de
surface for |oading and unl oading the head relative to the upper surface of
the di sk whereas the 25&{ ildl g surdlade vifews axfy ddhead ix sjuiekampdef ace for

| oadi ng and upl oadi ng the head relative to the | ower surface of the disk.
Each of thes‘épg"h'a]d]ef%”utr?]%’ces is formed into a smoothly-curved surface

including a flat 0 4 JUN 2003 - 11 _surf acx=.;£i<.l The illustrated enbodi ment
is directed to an apparius By iy e WK ° V4P HéE e of an

appar at g er’g)ic%l' ng, & ﬂryé %Qi—t)%fA ggf c@%s,léhe nunber of lift-tab sliding
surfaces is merefy increased in acc _'danc’e wi th the nunber of disks. The
configuration of the Ipfd-tap fOraSlidiNgiew of the second example

of a lift~tab:

Fig. 11A is a cross-sectional view taken
along the line XIA-XIA of Fig. 11;
15 Fig. 12 is a plan view of the third example
of a lift-tab; and

Fig. 12A is a plan view taken along the line

XIIA-XIIA of Fig. 12.

Description of the Preferred Embodiments
20 A preferred embodiment of the present
invention will now be described with reference to the
drawings.
Fig. 1 shows an overall construction of one
preferred embodiment of a magnetic disk apparatus of
25 the invention provided with a lcad-unload mechanism.
In Fig. 1, a device cover 1lb is shown as partly broken.

A disk 2a is driven or rotated by a spindle motor 2b



over the ramp will be described with reference to Figs. 10, 11 and 124 RiN?003
10 is a plan view showing the first exanple of a lift-tab projected from
t he suspen 10 sion. As shown in Fig. 10A, a curved surface 5c¢c for sliding
contact with the ranp is formed on the_leiif_t-tab 5b, for exanple, by press
working. Fig. 11 is a plan view showi ng the second exanple of a lift-tab. A

hol e 5d and a, curved (sem -spherical urface 5e for sliding 15 contact
with the ran%l}ger%hfor?cg?‘é'at?% ‘?’Pleall???%t B 50 ReRd ekl B19WY) press wor ki ng.

In this exa e.sem -spherigcal _sliding surface 5e is forned on the
lift-tab SbTW%%t%{e?sz%}seff% t ft@?%bpjsbg%a%l‘ﬂ?e i SPYESR F454531G) - cont act
with the ra i | S & 20, pl i e how ng,the third exanple of a
i, AR ?%h%g%%‘eh%%ds‘?oggne#t%v‘?%%‘g T T91C45GR 5p. And for
exanpl e, a hgigbidiSf. i essrddited d i . hi s .exanpl e,

al so, a sem -spheri clal sl ?%%g§§té%%c§ llésr%%?érr%é%&no%ﬁea Islnﬁp-efna lq§b, and
therefor® thea 2%dd fihd %ﬁb@ﬁﬁbr@%éﬂﬁ@%éﬁtwiﬁr};'&%ﬁqa i th the

e

ranp. Next, the m nute-rotational displacenent of t ranp and t he shock
absorption wdl e mieset i desemb Dy 4JUMAD% -tl@ bai 1 heBfgigncedo Fig. 3.
Fig. 3 is a plan view showi ng the first exanple of a ranp mmnute-rotational
di spl acenentshmsoharn e ianed shotoke @b sordoi ver pstd o A iangs itdweyd oadi ng
operation, the lift-tab (not shown) 5 slides over the lift-tab sliding
surface 7b, fRtethImthels dmplddy ithe direcdgonaf ard omeApiand t he ranp
7a i s presse afq}ai&st, t he ranp-posture-restraining nmenber 9a, and in this
condi tion (t 18R P t%?ﬁgﬁi dreangied e ridip RRAY gt lend owidilng oper ati on
as indicated,in a 10 solid line 7c), the lift-tab noves apart fromthe ranp
gL ekl ?r{%ﬂ Q.Fﬁlfd?&’d

7a, and is |oaded BT 1He Ut s IHRAM)A2 DUt | THPRAE i ng
operation, t ift-tah | di.rect.ion opposite to.the direction of
arrow A, andﬁ?trépﬂln%nes&glndwagflrﬁ\fe%eég SIARAH fpchéDt7b9,hafhft}rrflé°d on 15 the
ranp 7a, to A aial& the yappda {0 addnute amunt, and the ranp 7a is
pressed agai nst the ranp-posturerestraining nmenber Neand k3 this

condi tion (tdhsderitsly i3h,t heomostdi gy of jé]ge r-8{P Fgg&;ﬁﬁ@h%ﬁ?‘:&@i ng

operation as indicated in a dots-and-dash line'7 ft-'tab slides

over the |ifand ab caliivdirng cairT ag1e midun i dDvMaRe WHhididde carrimgge (not
shown) strikes against a stopper (not shown). As described above, because

of the lp? ovigsirgrage tdee rsampeipost wermstatadding vreEbers Ra cid 9b, the ranp
7a is supported 25 for angul ar displacenent through an angle 8, and during
t he | oadi ng ™P¥&TatSORSarf dfd gl arthewnlassmtiand repdresd @m, at liespasdur e of
the ranp is char}(ged, that is to say, the posture of the ranp during the
| oadi ng track’ on the disk 2a, thereby effecting the recording
and reproducing of information.
The device of the present invention is
20 provided with the load-unload mechanism, and when the
information is to be reproduced, the head, mounted on
the slider 6, is loaded onto the disk 2a in a direction
of arrow A. When the device is to be brought into a
sleep condition, or is to be stopped, the head is
25 unloaded from the disk in a direction opposite to the
direction of arrow A, and slides onto a ramp 7a, and is

held in an evacuated position. Fig. 1 shows an

evacuated condition of the head (that is, an unload-



0 4 JUN ?003 - 13 operation is different fromthe posture of the AH%QMNZMS
during the unl oadi ng operation. The ranp-posturerestrai ning nenbers are
made, for exanple, of a viscous-elastic material with a high | oss-factor,
such 5 as rubber and a resin material. During the unloadi ng operation, when
the ranp 7a is rotationally displaced-® a mnute anount to strike against
t he ranp-posturerestrai ning nenber 9b, the ranp-posture-restraini ng nenber
9b is el ast icaigle el arovetl ticorabs orthe hemprpeti sl Onaneragy .onvidief | ed

ranp- posture-restraining nenbers will be described with reference to Fig.

4. Fig. 9 i vaspllan viBve stamp nip tire mecedmblexamplwwtefllay)r anp

m nute-rotational displacenent mechani sm and shock 15 absorbi ng portions.
The ranp- postuRRertead rl i iR ey at R &tk b &r effhdd’® for exanpl e, of
stainless steel, aluminumor a plastigcs material, Cushioning nmenbers 10a
and 10b, made®GttEPRA c‘gh%?)e?% §RE it SrRI TR 4SS bt AR a resin
material, are wound on the 20 ranp-post re-rg;t inin nber.s 9a and 9b,
respec t?vel SPTHRT TG Y fiet Tt ot HY JFEvats o {%e ‘?I?(?t%a’b (ﬁbt shown)

i mpi nges on the | ]ft- i dj 7 o] on. the 78, to
rotationall yérgllssp%ia%%éjtarﬁeeﬂ ’arr%) a&ly(%g g&‘fne nﬂt[j‘;’t{meg algr%%a(r]lktl,&an aaf;ta;g) raengjul t the
ranp 7a 25 i Egﬁﬂg h - = rau Ny 5§?@gﬁ . and the
r anp- post urzé-lgéezfar%l i ngﬁn%énb]g?é%g%rgﬂz# gﬁseﬁ‘ll%%ls% yg?l e @ognma to a%goarb t he

i npact ener WoriEs®a P JaPrHeL Ween hdepd TP POSt Rk end@sd F ad i ng menber 0
4 JUN 2003 - 14 9b and the ranp 7a during the | oading operation is set at
b. However, mhuntindg hehesd aashingr o pes atdtonl ihiteed usdi D) nehdregtrer 10b i s

el astically deformed by being pressed by the ranp 7a, and therefore the gap
6 may be05 suireranih adhg gener memghed may ol ani i zed show metatieornt hird
exanple of a ranp mnute-rotational displacement nechanismand a

shock- absor B1e@gh 3ok 3N onut Rakpl postiue cF 28R r e te hie etk s RO SRS are nmade
of, for exanple, 10 stainless steel, alumnumor a plastics naterial. A
cushi oni ng rPdh pHRVPRgS Al ERi RRFEERIT) %%%erng‘?Qﬁt%&%hple, a

vi scous-elastic_nmaterial such as rubber@gnd 2 resin na%triaé i s wound on

t he ranp- posf%‘?‘%’?%;‘s?}%‘?rﬁ‘ﬁ%&)%ﬁb%ra’é%.m ¢ OT o2 JAP PRt et the? ranp 15

posture-rest}{f\égi (gsgrlag%)ﬁ{ogb an htglg gw?g&gy%%%%%$&%gﬁp{@ operation

is set at zero: ring e uhl oadi ng” operati on, not shown)

i mpi ngegson A he; FanPaast0 febathoRakt ya dispt acech ot afPe 7T8udped M nut e
anount, and then the ranp 7a strikes against 20 the

ranp- post uresi{&st 5aj néDQdﬂﬁ?me@besaﬁdef haiss1heifi@npuppstelr B r estrai ni ng
menber 9b is elastically deformed, so that the inpact energy is absorbed.
Fig. 6 is a ptaenvihewasshogihdet fierf ohis hl ekanpale bb) afeangd on the

m nut e-rotati onal displacenent 25 nechani sm and shock-absorbi ng portions,
and shows t heappsiar esof that thfphdadi hgadhes| aadi wolopeiddi on.

Ranp- posture-restrai ning nenbers 9a and 9b are_made of, for exanple,
stai nl ess st@RfrabiapfntiplobPeacpfgsteds The sliding surface 7b

20 forms a cam surface, and enables the smooth sliding
movement of the lift-tab 5b.
A feature of the present invention resides in
the structure to reduce an impact force, produced when
"the lift-tab 5b first impinges on the ramp 7a, and then
25 slides onto the ramp 7a during the unloading operation.
More specifically, when the lift-tab 5b impinges on the
ramp 7a, the ramp 7a is minutely rotated. When the

ramp 7a is moved, the ramp strikes against the ramp-



0 4 JUN ?003 - 15 nmterial. Cushioning nenbers 1la and 11b, nade off 4 JUNr003
exanpl e, a viscous-elastic material such as rubber and a resin material,
are secured to the ranp 7a by bonding or fitting into a groove formed on
the ranp (not 5 shown). During the unl oading operation, the lift-tab (not
shown) inpinges on the ranp 7a to rotétﬂ@nélly di splace the ranp 7a in a

m nute anmount, and then the ranp 7a strikes agai nst the

r anp- post ur RTESEFaT A AET AeRbRE PPTPEH PhhPat hdPbushH? oridly Hewrber 11b is 10
el astically deforpmed io absorb the ingact energy. Here, a gap between the
cushi oni ng” MetkRT121B! aRUSPhRCERRRT 755 dbiThgeBhe W2 Hy® op®PRt 1N is set
at b. However, during t he unl oadi ng operation, the cushionin nber 11b is
ol astical |y HoroFFBa By BaiRG. prBSSEaByPI5 Ve F bt Toh A EMABf or & ¢ he

gap 8 may be,set, at _substantially zero. Wth respect to the first, exanple
(s, "1 anc ) o retEchRatularbr SCEipt oy noBREE TR 18 SlEnnl E1 5™
and the tour | e i ) 5 Qf - p uL er Ll menbers,
aIthoughgtheéggﬁ%ﬁggétaégrgg?ga%%iﬁ%gﬁgﬁggpéggg gﬁ% ég}5g§£&e ﬁg%% t he
cushi oni ng ”@ﬁ@ﬁréxﬂQﬁc@EQn19?1tHéV§m§a€tr§Hkéé.Cr@ﬁés§ﬁébéﬂim%Q@N are not
limted to such a circular shape, but” may have any ot her suitable shape
such as an oy@érdp sbapenaiflea BY| ygeNalnshapeotfeidescribegiabove, in the
present invention, the inpact force, applied to the suspension, is reduced,
so that danmagento(mbeehead)can breprempnird. the OeBadthe 2808crmdHioind

besi des, since the inpact force is reduced, the lift-tab and the ranp are

| ess |iable ¢b wear ralprphetnoeereatpatihiofg sémdeng ndbyeaenesohtthe ranp
during the loading operation is different froma path 5 of sliding novenent
on the +8np dei hgrent GAreadi Agescpedabnohheapdspaes&Pdr eldn amount of wear
of the ramp and |l ift-tab, caused by the sliding contact therebetween, is
reduced to abbleva2haft, Sanlhehefamedn be EEﬁiEQ%G A" aPpar at us of hi gh
reliability in mhigh an %O ogeration failure due to wear debris is
elinminated. BFYe7S§Rows PR BAtHES of SSPFRI hESnbURABht T8FCENSIifttab on
the ranp. Dugp] e ding.o atjqn h i di.ngs t i of the
iftecab moveets %ag ER %??aiﬁéﬁn%bgnﬁﬂ% %s@h GERO1c00! PELoBO L0 O ot tash
line 15 19, gpd,tbg, hgad kfeckeaded oALQet BendibskactXEL,88 LRe unl oading
operation, the sliding-contact point of the lift-tab noves al ong the

sl i di ng1sovespparpatb bfidheéghedelnaBidotyand- dasbhl bfeopbradnenthe lift-tab
is stopped in a predeterm ned position (unloading hone 20 position) on the
lift-tab-slifanjusearlaeeto7beaThdebtoseist héipahhtedl.sl i di ng novenent on
the ranp during the |oading operation and the path of sliding novenent on
the ranp during the unlbadicrgstperatironodothet revpackdevivnghasagh ot her

al t hough the two paths .
guide for the lift-tab, will be described with

reference to Fig. 2. Fig. 2 is a front-elevational

20 view of the ramp as seen in a direction of arrow B of
Fig. 1. Reference numerals 7e and 7f denote lift-tab
sliding surfaces, and the sliding surface 7e serves as
a guide surface for loading and unloading the head
relative to the upper surface of the disk whereas the

25 sliding surface 7f serves as a guide surface for
loading and unloading the head relative to the lower
surface of the disk. Each of these guide surfaces is

formed into a smoothly-curved surface including a flat



25 intersect each other in the vicinity of a central portion of tr&AJUN2W3
lift-tab sliding surface 7b. In the above-nenti oned conventi onal devices,
the lift-tab always slides twi ce over the sanme path for each | oad 0 4 JUN
7003 - 17 wunload cycle (forward and backward strokes of one reciprocal
novenent). On the other hand, in the ﬁrééeﬁt invention, the lift-tab al ways
slides once over two different paths for each | oad-unload cycle. 5

Theref ore t h8URGABRr of D8I L4l HEtHBVEAEATLPEimeRENi Bf di FRCERD ©P fdRr ent
paths is about a half as conpared with the cqnyentjonal devices. The

i rect i on of “BPFFRERFoRTPOPYLTHUPTAGOLRE" | BEI WG BPErSEFBrof sabpposi te to
the direction_of _a fricti?n force dgrin?.ghe %Odun oad'ng operatiog.
Therefore, | APPAESEBRVERPEEXANIdBVPERES T AT hPERERES T i FRE L ABTRFT d®S over
the sane path.dur]i .Qadi unlLoadi o] i , : L he shearing
stress actinglgg E??d%ggdggﬁtgggfgggfig%sﬁgkggﬁe9ﬁ§ﬁ%%?§% E%d t he ranp,

becones posi L¥8ralfcd5wRegathkenambernakehyskkn the present invention,
however, the lift-tab always slides over the corre sponding path

substantially in the sape dbhechueAtduni BE the hoadingpandrusl cadhyg
operations, and therefore the anplitude of the stress is about a half 20 of

that in the coavenheomahmpdeviltebe Assartibsdl witAnrapeushcef tyenigof the
ranp and lift-tab is about a half of that in the conventional devices. The
exanpl es of #B¢chani snsl flar effigetilAgikhe pilaut eiewt ahdowhay thspl acenent of
the ranp have been 25 descri bed above, and next, an exanple of a mechani sm
for effectingliashki ayeapler adskatlofy-drbpracasshedoframrbnp ahkpene
described. Fig. 8 shows an overall construction of another enbodi ment of a
magnet i & Odi sR1ONE 4A3URD2POD31in IRI-apPar abusSusvedheurfyent PentPhAcor porating

ara m nut e transl at or i spl acepent nmechanism Fig. 9 is_an enlarged
viemﬁgf thg FéﬁﬁlﬁﬁnﬁPQP%FggﬁgthBEE HFQBIééeh@ﬁ?eﬂégﬂaﬁbén%lgﬁbgébpgrtions

of this 5 e di npent . identical to those of the netic.di sk arat us of
magdi geat o Ldentl ca Fegnel

Fig. 1 (whicREnePaoSE TReSr aky RPRICeVSr ALPEnal | GFSpt AchieAt PRBkhani sm and

the 5hOCkabSQEQM“QhBQ&thE%L’g@h%kdb%xgﬁ§ggné%eg 9¥§£Q€Q%LC?A ES@Srence

nunmeral s, respectively. “Fig. shows an evacuated condition of a head

(unl oad-fi ni shedneondichir9@l. (Aeh3MBphB2iks1foYatedcansa baseslaqifRgf erence

nuneral 16b denotes a |ift-tab sliding surface. The ranp 16a i s supported
by two slieet copptiargs wizhf ahealraop aget Ffamgkadt any tABVENEDLtAB] $bi N
for example, by press working. In this example, the
semi-spherical sliding surface 5e is formed on the
lift-tab 5b, and therefore the lift-tab 5b can be
disposed in point-contact with the ramp. Fig. 12 is a
20 plan view showing the third example of a lift-tab. A
hole is beforehand formed through the lift-tab 5b, and
for example, a hard ball 5f is press-fitted into this
hole. 1In this example, also, a semi-spherical sliding
surface is formed on the lift-tab 5b, and therefore the
25 lift-tab 5b can be disposed in point-contact with the
ramp.
Next, the minute-rotational displacement of

the ramp and the shock absorption will be described



15 one direction. Nanely, with respect to the disk 2a, the ranp 16aﬂlbé{lrJlNZ>0g3
noved in the in-plane direction of the disk 2a, and other degrees of
freedomare restricted. In Fig. 8, the sheet springs 12 are arranged
perpendi cular to the direction of the 20_l engthw se direction of the base

| a. However, the sheet springs 12 may'bézafranged so as to be parallel to a
line connecting a lift-tab 5b in the evacuated condition of the head (the
unl oad- f i ni é’Hé'g" CHEIRTEHH 8 tHh & pivotFihafl igh.2 B afFW6a i s support ed

by 25 the t sheet rings 12, and therefore is normally held in a neutral
posi ti on. H\gﬁﬁ%r}g g nﬂl He %?fﬂ'?igjd? n‘b{dapel?aé?@ d?ﬁn‘{trFe'q%/tfatt-Jt%le i mpi nges
on the ranp l6a,,so that the ra 16a,i s displ.aced., 0 4 JUN 2003 - 19
Ther ef or e, acljt S co‘ﬂ’i‘?{gt %ﬁf%é?n%“i%n%%h?%ﬁ’%%r 9 A Csur f ace of the
base la and i t i S ce af_ 51116637 Thi s

cushi oni ng n@%%&i%fﬁrﬁﬂ%e%%% at’olrj{/ﬁé?mglefrgent%g}gf ("t?cgg; rarrpn)S 16a, and

al so absorbssthe-d pact @ner st Thah hi 5: @IRodl B e afy hopghnd e sheet
springs 12 and the cushioning menber 13 are nmounted on the horizontal
surface of tite beasp 17a, the arednescoOfofosntd Rgow reseame@nties srdro Mt i mi ted
toit, and a cover |b and other 10 nenbers can be utilized. The cushioning
menber 13 i sisrpokseded awpd Brsal the t hamp-hp@dic b ossed sict i n i sy Qlendse @

vi scous-elastic material. In the present invention, the ranmp is supported
for mnute diasplamwednentthbhdeoehel post utehatf 15, tie theprostehanged during

t he unl oadi ng operation. The restraining nenbers for restraining the
posture of t rBaP ofer Prdvi e dloading hepexshi omi a1y Fedbeatsedren pr ovi ded

at portions that the ranp and the restrai ning nmenbers cone into contact
with eacl ot$Ry1d Thn® npakt 2e ehbtfytaprveneeRieh FHIM | 8¢ -53P sl i des

toth during. th | oadi bi ' d t he m nut
i spl acement 1 THE Famho SRSt B Gt BF it on 87 (FEoTani R T ronber . As a
I't, the i ' L ' ' duced, d
damge to 1t nd Rt & EFe BPLLESD P 07, B0 ool 18 dduced duri ng

the unl oadi ngs APEE 84 OpphS: £ 8IS elne t 8erdid 1o4 abs and: hent ampyare | ess
|iable to wear, and therefore there can 0 4 JUN 2003 - 20 be achieved an

apparat us ofi Ohgeel babthé t yi Fo- Wb Cch) 2di Opesatf e o) UrSrple 4,0 wear
debris is elimnated. And besides, the sliding novenent path on the ranp
during 1be |tadi ngmppes attonrandt&hehsl +ahpg7 aoienentibupat imemnt he ranp
during the unloadi ng operation do not coincide with each other, and

t heref ore t henaupierrafp sl di agrreveaenagaassethe asanprepaspiieude of the
stress, is about a half of that in the conventional devices, and there can
be achi eved %%S&ppar R GsTOFPAF ghP102P@| +AbFR1 8 yCPRdihieh ARdpet@ti on

failure due to ar debris i elimnatedq. . .
{n the posture of the ramp gurlng the unloading

operation as indicated in a dots-and-dash line 7d), the
20 lift-tab slides over the lift-tab sliding surface 7b,
and moves until the carriage (not shown) strikes
against a stopper (not shown). As described above,
because of the provision of the ramp-posture-
restraining members 9a and 9b, the ramp 7a is supported
25 for angular displacement through an angle 6, and during
the loading operation and during the unloading opera-
tion, the posture of the ramp is changed, that is to

say, the posture of the ramp during the loading



Havi ng described the preferred enbodi nents of the invention with r@#euwﬁgg
to the acconpanying drawings, it is to be understood that the invention is
15 not limted to the enbodi ments and that various changes and

nodi fications could be effected therein gy one skilled in the art w thout
departing fromthe spirit or scope of "t € nvention as defined in the
appended cl ai ns. y y 7003 ~ hat is clained is; 1. A magnetic
di sJc drive %%%5??%?%915 HFERTERF Fﬁmiﬁﬁei?ﬁ%ﬁ?ﬁﬁ ?ﬁitgfsﬁﬁWRHe mot or for

t at t he ., di sk di t t d di sk d
e i ' lﬁii?%a?i‘%nuii%ﬁigégﬁgé?'g%?l%nsﬁéﬁi‘%'s?%# B3P satd head:

supporting a tgginfnéaﬁ mﬁ@? S%PQO&&&?Q fg% éT@SIOP aa voi ce coi

not or for exer Ing a I'ona orgue b Sal carriage S0 as to locate

sai d head 0“v§%%9u9!é5a 1 Dage - apd. 8 GOVE' 4 SHP@Pd%¢§%hf§§kéﬁ”“éﬂéH”9 pai d

constituent ne a ranp serving as a 'ng sai d head
onto sai g digk anghEeraHAl 9agdt89nsakdehead. fr@@}§ﬁ¢dtﬁ%5$nléyﬁﬂﬁfted for

translatory movenent ,
operation, when the ramp 7a is rotationally displaced
in a minute amount to strike against the ramp-posture-
restraining member 9b, the ramp-posture-restraining
member S%b is elastically deformed to absorb the impact

10 energy.

Modified ramp-posture-restraining members
will be described with reference to Fig. 4. Fig. 4 is
a plan view showing the second example of a ramp
minute-~rotational displacement mechanism and shock-

15 absorbing portions. The ramp-posture-restraining
members %a and 9b are made, for example, of stainless
steel, aluminum or a plastics material. Cushioning
members 10a and 10b, made of a viscous-elastic material
such as rubber and a resin material, are wound on the

20 ramp-posture-restraining members Sa and 9b, respec-
tively. During the unloading operation, the lift-tab
(not shown) impinges on the lift-tab sliding surface
7b, formed on the ramp 7a, to rotationally displace the
ramp 7a in a minute amount, and as a result the ramp 7a

25 strikes against the ramp~posture-restraining member 9b,
and the ramp~posture-restraining member Sb is

elastically deformed to absorb the impact energy.

Here, a gap between the ramp-posture-restraining member



wher ei n- pant of said suspension slides over said ranp as said carri%eJUN2003
rotates, the position or the posture of said ranp is changed by the sliding
novenent of the part of said suspension, so as to effect said | oading
operation and said unl oadi ng operation; during each of said | oading and

unl oadi ng operations, the position or tHe& posture of said ranp i s changed
as translatory novenent. 2. The magnetic disk drive according to Claiml,
wherein the %%s?@ﬁohhérrﬁﬁé péstdurenef thai dordapadapengtibe Lsadeng
operation is different fromthe position or the posture of said ranp during
the unl oadi n§t ofer ati I THF ouGAT 1 H@ B1E dimbPadirgreore it ant tfe sai d
suspensi on over, said r JUN 2003 The magnetic disk drive

anp. 0 22 3.
accordi ng t oC RIS ggwpﬁérlégnﬁﬁi§'ﬁ@tgcﬁééyrQFﬁPﬁ@eﬁEHﬁebeiﬁg
restraining itfion,or_the postur sai.d ranp, said restraining
member being#%gﬁggéeéyoghSnﬁaQF 23?daﬁgsggﬁﬁﬁfgﬁ?ngSVE?P Rhé%@fﬁ*bart of
sai d suspgensj s§%bg§§19g95 sgid ranp during said | oading operation or
during said unloadi ng op ra?lon, and said ranp is displaced until said ranp

strikes against said restragnkag MBRREr §; S50 L Lhe, posjtign or posture
of said ranp during saidéloadingaggeratiéﬁ§ighgﬁﬁ?érg% ?b%%?the position

or the postusga@pléabd karBmgumiAdreaidruph gading; opeLatheny 4. The
magneti c di sk drive according to Claim3, wherein said restrai ni ng nmenber
conpri ses a mashamhsmgamenbeshprevidedrbing portieon. of Rampdpsestfal ni ng
menber to cone into contact with said ranp. 5. A magnetic disk drive
conpri sing: ®e#tskifbngsmembagsi Akoandt Ponara spdadbe, moborekanpI®f ati ng

t he disk; a head for recording information into said disk and reproducing
i nf or mat Pon $Fahnkars aFsRl/ aadunpBnsi on suppasting masériet. cakryi ng said

head; a carria e.sugﬁortin sai d suspension; a voice coil notor for
exerting a rotattohaldtBeHbert 698ailB2karei agehisekngssot) ocaz@esafd head on

sai d di sk; se_and,a cover supporting,and contajning said constituent
menber s; angfggrgﬁ%m%%?Viﬁgvé§c8880? @S?bF W%&ﬂFh@isavghh%%dr%%?%rsaid di sk

and for unl ogding saL¢hhgadelt29M 381 Jodhgkon tfe - 2998,:623

restraining member 9b. Here, a gap between the ramp-

15 posture-restraining member 9b and the ramp 7a during
the loading operation is set at zero. During the
unloading operation, the lift-tab (not shown) impinges
on the ramp 7a to rotationally displace the ramp 7a in
a minute amount, and then the ramp 7a strikes against

20 the ramp-posture-restraining member 9b, and thus the
ramp-posture-restraining member Sb is elastically
deformed, so that the impact energy is absorbed.

Fig. 6 is a plan view, showing the fourth

example of a ramp minute-rotational displacement

25 mechanism and shock-absorbing portions, and shows the
posture of the ramp during the loading operation.
Ramp-posture-restraining members 9a and 9b are made of,

for example, stainless steel, aluminum or a plastics



a restraining nenber that conprises a cushioning nenber provided ékﬁéUN7mB
portion of said restraining nenber to cone into contact v,~ith said ranp,
for restraining the position or the posture of said ranp, provided on one
of said base and said cover, wherein part of said suspension slides over
said ranp during said | oading operation-or during said unl oadi ng operation,
and said ranp is displaced until said ranp strikes against said restraining
members, so BHRTihk pdpshbPnHRI oA TS of L3 3RA rEhp dWdhPsaif®r1 oadi ng
operation is different fromthe position or the posture of said ranp during

sai d unl oadiSHATHDESY at | BhSCBUS 28 hagnkt i B2 R ke Hr T Ve ohpriRistg:2™ di sk for
toring inf tion: i ndl tor f tating the disk: .a head f
sLoring ol TelL o0 g <pLodl e mRl o Lot Tobaling. Lo Aok, abead for
di sk; a SUSP&PZ&P&EHQPPA{J; ng é&%gefofx@ééy&ﬁ‘g%r?@' pargfaﬂio@ carriage
supporting said suspenston;, a voice coil notor for exel-ting a rotational

torque tg saihgdl = age; 0q aen Ouh 05A4 EnS Ak hoaLb:oN SRl d dirskiqia base and

a cover supporting and contalning said constituent nmenbers; and a ranp
serving as a( g dendwr) | ongingesabd headromp 07satd ghske adich fiaf unl oadi ng
said head fromsaid disk, a restraining nenber that is made of an el astic
materi al or dispbLosistietasimns Mat eni almifiote r&sduet nidgd titeerpagid i on or the
posture of said ranp, provided on one of said base and said cover, wherein
part of sai drsyspéassbnikésdagabnet shé drampppdsit wng- seastdrd igadiqg
operatiola or during said unloading operation, and said ranp is displaced
until said reemPerrPRessaghhatt thai dusksoning ngpehehderss so that the
position or posture of said ranp during said |oading operation |Is different
fromthelpostt?oht 62 1iKedpbotliee BP BFATP abde dtPPRGE sBREF I oadi ng

operation. ngé,Jémggg~5etween the cushioning member 11lb and the

ramp 7a during the loading operation is set at 6.
However, during the unloading operation, the cushioning
member 11b is elastically deformed by being pressed by

15 the ramp 7a, and therefore the gap 6 may be set at
substantially zero.

With respect to the first example (Figs. 1
and 3), the second example (Fig. 4), the third example
(Fig. 5) and the fourth example (Fig. 6) of the ramp-

20 posture-restraining members, although the ramp-posture-
restraining members %a and %b, as well as the
cushioning members 10a and 10b, have a circular cross-
section, they are not limited to such a circular shape,
but may have any other suitable shape such as an oval

25 shape and a polygonal shape.

As described above, in the present invention,
the impact force, applied to the suspension, is

reduced, so that damage to the head can be prevented.



04 JUN 2003

- 24 . A magnetic disk drive conprising: a disk for storing

[1fOrl171at 1011; a spindle notor for rotating the disk; a head for
recording information into said disk and reproducing information from said
di sk; a suspension supporting a slider carrying said head; a carriage
supporting said suspension; a voice coOi Fonbtor for exerti ng a rotational
torque to said carrjage so as to locate said head on said disk; a base and
a cover suppdld SR cOHIER iRy SEPIFeor¥ise ushtrafiaRds;thehd a ranmp

seining as a .quide for |oading said head onto said disk and for unl oadi ng
said | Zead f AR %ﬁikt?}‘% FH 1A i %S%r;'rﬁt?é?ﬁ H& “Shprises a cushi oni ng

menmber provigded .at a portion of said restrainin nber, .to cone into
Tontact ui t FEE il 4 Bath b T I T S e

mat eri al or i - i C erial._fo . rainn he posi.tion or the
postulre of s%r\é{r}s(%ﬁ%fse gir%\s}ﬁgid‘e%l%e%én‘g‘% 15%“5 %%es%ngnd&séar?aa oa\s}::a}}! wher ei n
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ca] ca] ca] calad}es] ed) aRadrRdraleal oP high reliability in which an
10 operation failure due to wear debris is eliminated.
Fig. 7 shows the paths of sliding movement of the lift-
tab on the ramp. During the loading operation, the
sliding-contact point of the lift-tab moves along the
sliding movement path indicated in a dot-and-dash line
15 14, and the head is loaded onto the disk. During the
unloading operation, the sliding-contact point of the
lift-tab moves along the sliding movement path
indicated in a dot-and-dash line 15, and the lift-tab
is stopped in a predetermined position (unloading home
20 position) on the lift-tab-sliding surface 7b.
Therefore, the path of sliding movement on the ramp
during the loading operation and the path of sliding
movement on the ramp during the unloading operation do
not coincide with each other although the two paths
25 intersect each other in the vicinity of a central
portion of the lift-tab sliding surface 7b. In the

above-mentioned conventional devices, the lift-tab

always slides twice over the same path for each load-
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bC10% & () - (Frele0%in® (Jtrek® akFing on sliding contact portions of
the lift-tab and the ramp, becomes positive and
15 negative alternately. In the present invention,
however, the lift-tab always slides over the corre-
sponding path substantially in the same direction
during the loading and unloading operations, and
therefore the amplitude of the stress is about a half
20 of that in the conventional devices. BAs a result, an
amount of wear of the ramp and lift-tab is about a half
of that in the conventional devices.
The examples of mechanisms for effecting the
minute-rotational displacement of the ramp have been
25 described above, and next, an example of a mechanism
for effecting a minute- translatory displacement of a

ramp will be described. Fig. 8 shows an overall

construction of another embodiment of a magnetic disk
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rotational displacement mechanism and the shock-
absorbing portions), will be designated by identical
reference numerals, respectively. Fig. B8 shows an
10 evacuated condition of a head (unload-finished
condition). A ramp lé6a is mounted on a base la.
Reference numeral 16b denotes a lift-tab sliding
surface. The ramp l6a is supported by two sheet
springs 12 for allowing nanﬂauny movement only in
15 one direction. Namely, with respect to the disk 2a,
the ramp 16a can be moved in the in-plane direction of
the disk 2a, and other degrees of freedom are
restricted. In Fig. 8, the sheet springs 12 are
arranged perpendicular to the direction of the
20 lengthwise direction of the base la. However, the
sheet springs 12 may be arranged so as to be parallel
to a line connecting a lift-tab 5b in the evacuated
condition of the head (the unload-finished condition)
with a pivot shaft 4b. The ramp 1l6a is supported by
25 the two sheet springs 12, and therefore is normally
held in a neutral position. However, during the

unloading operation, the lift-tab 5b impinges on the

ramp l6a, so that the ramp l6a is displaced.
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5 l6a, and also absorbs the impact energy. In this
embodiment, although the sheet springs 12 and the
cushioning member 13 are mounted on the horizontal
surface of the base la, the manner of mounting these
members is not limited to it, and a cover 1b and other

10 members can be utilized. The cushioning member 13 is
made of a material with a high loss-factor, such as a
viscous-elastic material.

In the present invention, the ramp is
supported for minute displacement, and the posture of

15 the ramp is changed during the unloading operation.

The restraining members for restraining the posture of
the ramp are provided, and the cushioning members are
provided at portions that the ramp and the restraining
members come into contact with each other. The impact

20 energy, produced when the lift-tab slides onto the ramp
during the unloading operation, is consumed by the
minute displacement of the ramp and the deformation of
the cushioning member.

As a result, the impact force, applied to the

25 suspension, is reduced, and damage to the head is
prevented. Since the impact force, produced during the

unloading operation, 1s reduced, the lift-tab and the

ramp are less liable to wear, and therefore there can
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coincide w1th each other, and therefore the number of
sliding movement, as well as the amplitude of the
stress, is about a half of that in the conventional
devices, and there can be achieved an apparatus of high

10 reliability in which an operation failure due to wear
debris is eliminated.

Having described the preferred embodiments of
the invention with reference to the accompanying
drawings, it is to be understood that the invention is

15 not limited to the embodiments and that various changes
and modifications could be effected therein by one
skilled in the art without departing from the spirit or
scope of the invention as defined in the appended

claims.
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a suspension supporting a slider

carrying said head;

a carriage supporting said suspension;

a voice coil motor for exerting a
rotational torque to said carriage so as to locate said
head on said disk;

a base and a cover supporting and
containing said constituent members; and

a ramp serving as a guide for loading
said head onto said disk and for unloading said head
from said disk, supported for translatory movement,

wherein part of said suspension slides over said ramp as said
carriage rotates, the position or the posture of said ramp is changed by the
sliding movement of the part of said suspension, so as to effect said loading
operation and said unloading operation;

during each of said loading and unloading operations, the

position or the posture of said ramp is changed as translatory movement.

2. The magnetic disk drive according to Claim 1,
wherein the position or the posture of said ramp during

the loading operation is different from the position or
the posture of said ramp during the unloading operation

through the sliding movement of part of said suspension

over said ramp.
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wherein part of said suspension slides over

said ramp during said loading operation or during said
unloading operation, and said ramp is displaced until
said ramp strikes against said restraining members, so
that the position or posture of said ramp during said
loading operation is different from the position or the
posture of said ramp during said unloading operation.
4. The magnetic disk drive according to Claim3,
wherein said restraining member comprises a cushioning
member provided at a portion of said restraining member

to come into contact with said ramp.

5. A magnetic disk drive comprising:

a disk for storing information;

a spindle motor for rotating the disk;

a head for recording information into said disk and
reproducing information from said disk;

a suspension supporting a slider  carrying said head;

a carriage supporting said suspension;

a voice coil motor for exerting a rotational torque to
said carriage so as to locate said head on said disk;

a base and a cover supporting and containing said
constituent members; and

a ramp serving as a guide for loading said head onto said

disk and for unloading said head {rom said disk,
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erein part of sald suspension slides over said ramp during

said loading operation or during said unloading operation, and said ramp is
displaced until said ramp strikes against said restraining members, so that
the position or posture of said ramp during said loading operation is

different from the position or the posture of said ramp during said unloading

operation.
6. A magnetic disk drive comprising:
a disk for storing information;
a spindle motor for rotating the disk;

a head for recording information into said disk and
reproducing information from said disk;

a suspension supporting a slider  carrying said head;

a carriage supporting said suspension;

a voice coil motor for exerting a rotational torque to
said carriage so as to locate said head on said disk;

a base and a cover supporting and containing said
constituent members; and

aramp serving as a guide for loading said head onto said
disk and for unloading said head from said disk,

a restraining member that is made of an elastic material or a
viscous-elastic material, for restraining the position or the posture of said
ramp, provided on one of said base and said cover,

wherein part of said suspension slides over said ramp during
said loading operation or during said unloading operation, and said ramp is
displaced until said ramp strikes against said restraining members, so that
the position or posture of said ramp during said loading operation is
different from the position or the posture of said ramp during said unloading

operation.
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reproducing information from said disk;
a suspension supporting a slider  carrying said head;
a carriage supporting said suspension;
a voice coil motor for exerting a rotational torque to
said carriage so as to locate said head on said disk;
a base and a cover supporting and containing said
constituent members; and
a ramp serving as a guide for loading said head onto said
disk and for unloading said head from said disk,
a restraining member that comprises a cushioning member
provided at a portion of said restraining member to come into contact with
said ramp, the cushioning member is made of an elastic material or a
viscous-elastic material, for restraining the position or the posture of said
ramp, provided on one of said base and said cover,
wherein part of said suspension slides over said ramp during
said loading operation or during said unloading operation, and said ramp is
displaced until said ramp strikes against said restraining members, so that
the position or posture of said ramp during said loading operation is
different from the position or the posture of said ramp during said unloading

operation.



