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1. Ti4le of the Invention: Ranp for Use with Data Storage ﬁ@@§8é”%ﬁgL
~Data Storage Devi ce 2. Detailed Description of the Invention: -
[©001] [Field of the invention] The present invention relates t%ﬁaOﬁééb'S )
that evacuates a transducer, which scans a data storage nmedi um such as a
megnetic disk, fromthe data storage nediumwhile a rotary- disk type data
st orage device such as a magnetic-di sk storage device stops its operation.
[ 0002] [ Background art] A ranp | oadi ng/;unl oadi ng method is adopted as a
met hod which positions a transducer to an evacuation area while a rotary-
di sk type data storage device such as a magnetic-di sk storage device stops
Its operation. Figure 1 is a plan view of a conventional magnetic-disk
storage devi ce adopting the ranp | oadi ng/ unl oadi ng net hod. A housing 11

houses magnet igg tdiskse 1fhe aThOEAEYORGt Uat or assenbly 12, a voice coil notor
16, and a ranp an orns hernetic space interiorly. The magnetic
Ramp for Use with Data Storage Device and Data Storage

Deviceé

[y

2. Detailed Description of the Invention:
[0001]
[Field of the invention]

The present invention relates to a ramp that evacuates a
transducer, which scans a data storage medium such as a
magnetic disk, from the data storage medium while a rotary-
disk type data storage device such as a magnetic-disk storage
device stops its operation.

[0002]
[Background art]

A ramp loading/unloading method is adopted as a method which
positions a transducer to an evacuation area while a rotary-
disk type data storage device such as a magnetic-disk storage
device stops its operation. Figure 1 is a plan view of a
cohveqtional magnetic-disk storage device adopting the ramp °
loading/unloading method. A housing 11 houses magnetic disks
17, a rotary actuator assembly 12, a voice coil motor 16, and
a ramp 20 and forms hermetic space interiorly. The magnetic
disks 17 consist of a plurality.of stacked disks and are
fastened to a spindle 18. Each-disk is spun in a body with
the spindle 18 by a spindle motor (not shown). The magnetic
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E_'di glzs 17 consist of a plurality of stacked disks and are fastened to a

spi"ndl e 18. Each disk is spun in a body with the spindle 18 by a spindle
notor (not shown). The magnetic

-2 di sk 17 uses both sides as data recording surfaces. A plurality of
st acked suspension arns 14 are coupled to the actuator assenbly 12 in
correspondence with the nunber of the datg recording surfaces of the

magneti c di sks 17. Each suspension arm 14“has a slider 19 attached to the
front end portion, and a magnetic head (not shown) for scanning the
recording surface of the disk is nounted on the slider 19. [ 0003] The ~
actuator assenbly 12 is rotated about a pivot shaft 13 by the voice coil

nmotor 16 sp that the slider 19 is positioned over the_surface_of the
magnet i ¢ W&ksl 4 M8ER %&E I‘%"‘?%ﬁrpagdfa%é’es‘i?. ARG BHTERRFE2 i8 fornmed from
el asti c relwrabity ool stacked fuspansiompphised4i areheodpledt fonther e each

slider 19 AppLQSENESsdhisiy U3 a0e ridipdlidditel withNEheOh@bER &f thE
magnetlcdglsks 17 creates a_thi no‘?%s"mfon of alr t.ha fk ats_the slider 19
of f the A% STRFIFLLNGRPFIRCTT BF it M TATa L RES et Lst i FaFBr ce appl i ed
to the suspepensivarantdlhrlaba sliatersd S dditachedstpdthe 18romt némddns a
constant ghstahce {40 thifgmet ot (R Al ¢odi 8kandingdUEhad

rotation.” The ra 20 1s arranged near the magnetic disks,l17 so, that a part
of ¢ he'r AR LIS AELAG of Gt ALl drapouhtrarpl, FhessHdeE 1 shown &
perspective view of the ranp 207 The ranp 20 has a supporting portion 21
and a sligyg@zportion '

The actuator assembly 12 is rotated about a pivot shaft 13 by
the voice coil motor 16 so that the slider 19 is positioned
over the surface of the magnetic disks 17 and on the ramp 20.
The suspension arm 14 is formed from elastic material, and
elastic force is applied in the direction where each slider 19
approaches the surface of the disks 17. The rotation of the
magnetic disks 17 creates a thin cushion of air that floats
the slider 19 off the disk surface, and the floating force and
the elastic force applied to the suspension arm 14 are
balanced so that the slider 19 maintains a constant distance
from the surface of the magnetic disks 17 during rotation.

The ramp 20 is arranged near the magnetic disks 17 so that a
part of the ramp 20 engages the disks.

[0004]

In Figure 2 there is shown a perspective view of the ramp 20.
The ramp 20 has a supporting portion 21 and a sliding portion
22 protruding horizontally from the supporting portion 21.

The ramp shown in Figﬁre 2 is provided in correspondence with
two suspension arms, that is, the upper and lower recording
surfaces of a single magnetic disk. Therefore, in the case
where a plurality of magnetic disks are provided, a plurality
of ramps with the structure shown in Figure 2 will be stacked
and joined with one another. .This ramp is provided with three



22 protrudlng horizontally fromthe supporting portion 21. The ranp shown
‘in“Figure 2 is provided in correspondence with two suspension arns, that

is, the upper and | ower recording surfaces of a single nagnetic di sk.
Therefore, in the case where a plurality of nmagnetic disks are provided, a
plurality of ranps with the structure shown in Figure 2 will be stacked and
joined with one another. This ranp is pr-o¥ided with three

-3- guiding zones 23 and a | anding zone 24 on the upper side of the
sliding peuiidimg2Zon®sedd zodes deadiingozboendd on the IRRRY Sidke of the

sliding pqpld %&l&%nay%%tt&bﬁalzlzy wrmasceeleaaeh ageaaleb Yedndte drordmeont al |y
di viding the na% %FI I%§$§§ i.nt o t eni 25 q?ages t he
magnet i c diower $rdenofn& édWngEOF h% E@m?§ btk

magnet i ¢- diesipestto tagend &wYc @ laaed hDhrezgns'ypé&m daviding 1the ang‘nezrad:sd from

t he di sk Ihace 7t e kN t_;ygi];zongnZé9 RiAgIhs5 SenEa Iﬁ}i@ﬂn ddie front
boundary ?% %% ?ﬁeQnEB Fn% g?neg plboadgdaéromtﬂé§ Egﬂ;one 24

onto the &L&&Ssdrs & 5808 Wheﬁﬁe hEag‘Bs n&? o'ﬁo'éf?frﬁ 411} s h(ﬁ sengaged
lastly fr amghleﬂ:ma-nmskostarp.gel tieyicen ahd thgnsuspenisbtn Brmiler s he .

suspensi ogalalikh FohORfieddisil BROERER! ro Endethhding dotlod Rl at

the first position on ghetic wher e uspensi on arm-14,

di sengage@%mtﬂpﬁnpph§hﬁa§ﬁ% EPPBFaEMt £ gt c'b‘?ﬁa@f ’ﬂﬂnzﬂﬁ’@sﬂanp 20,
is positi oteds lbadedediront ehet laaking -2ohelg4donto atheadisk mrface .and
fulfills a role of preventing the |oaded slider 19 from destroying recorded
data by touching the magnetic di sk 17. -The suspension arm 14, therefore, '
needs to I[&9@5from the ranp 20 onto the magneti.c disk 17 at an accurate
posi tion. The suspenS| on arm 14 rotates while contacting the guiding zone

e et S0 AR i B 3853, iS5V R Sl
| andi ng zd@e g4pp§ithendpne@heomagnsﬁnphélﬁkoh? Whﬁ%ﬁmﬁh%t%ﬂ?ﬁﬂ?ﬂﬂﬂ@ | andi ng
zone 24. Tha h1andieNqoaase 34 impdsicanen! hOdbAecaRudrekack Nd ifuthe@iat Ng
surface 2% n%lrst position on the magnetic disk 17 where the
suspension; arm 14, disengaged finally from the ramp 2p after
cutting contact from the ramp 20, is positioned. The
dedicated track is not used as a recording area and fulfills a
role of preventing the loaded slider 19 from destrojing
recorded data by touching the magnetic disk 17. The
suspension a¥m 14, therefore, needs to land from the ramp 20
onto the mhgnetic disk.l7 at an accurate position. The
suspension arm 14 rotates while contacting the guiding zone 23
and the landing zone 24 in a Y-axis direction shown in Figure
2. The guiding zone 23 extends upward, then flat, and finally
downward to the landing zone 24 in the direction from the
front::boundary 26 to the landing zone 24. The landing zone 24
is .adjacent to the:upwardly inclined guiding surface 23 and
the supporting portion 21, and also the suspension arm 14 is
given elastic force in a direction where the arm 14 is pushed
against the landing zone 24. Therefore, even if impact force
were applied to the actuator éssembly 14, there would be no
- possibility that the suspension arm 14 positioned at an



the supportlng portion 21, and al so the suspension arm 14 is given elastic
“force in a direction mhere the arm 14 is pushed against the | anding zone
24. Therefore, even if inpact force were applied to the actuator assenbly
14, there would be no possibility that the suspension arm 14 positioned at
an~ -4- evacuation position on the
| andi ng zone 24 woul d be noved out of the | gnding zone 24. [ 0006]

Figure 3 is a sectional view of the ranp 20 and the suspension arns 14
engagi ng ”@vé@!@tf&m PEKLEi Shbsh atiié aldnd AlPrbrid P Aohildf bei govedl outwo
bl ocks an éﬁi S84 ckeg an 4forned into the single ranp 20, which can
evacuate fo Sp N1 One af e 1 torresponding to two magnetic disks 17.

The suspen5|on arm 14 contacts the guiding zone 23 of the ranp 20 through a
di npl e 15 npgggef on the suspension arm14. A front portion 27 protrudes
fromthe guiding zone 23, as shown in Figure 3. The reason for this is for
t he purpose of reducing the frictional force between the dinple 15 and the
gui di ng zorBi@graandl 8 so &Ed:tirbmgl aview of Hentranp 26sandotheostubpengion

Shsces & hr ona (T ILics Mei 20) S SR aLlg By LR
botveen  hoghiGh (ELGRHR b6 AP IHPTH At d- 356 sEaghad, andrPgamedy
i1l ustrat esintme tsl&:tsingile Ccamp gpnatwmtclnfcam(uvhema(benfenrl euapenaﬂrpn Even

in this exaple, 14 sBibddph 2€b | Sad Qﬁa{&?&eﬁ{'& Gi%kef CL I8 Ud‘rﬂa portion 27
that -a dinple 15 'contacts. hiurt ernore, Figure 5 shows 3A8 an_vi ew of the
ranp shown SYPRSTHHHQN AQH 1?1}? ng'&ﬁir"é‘%zof‘ﬁe £nthe rawPydPdi ng

zones 23 arkthriaugh ry dnqﬂéﬁﬁ)fmchhﬂ:e&rqn Zhe ssuﬁk@bnsddnbgrmmtloutkr faont
i nner “ci rc%@ftﬁrf’%'f'%&lgrﬁ&@s VM Q{@fgtua.jcﬁ.n@s zBne 23, as shown in
' ' Figure 3. .The reason for this is for the purpose of reducing
the frictional force between the dimple 15 and the guiding
zone 23 and also defining a mutual contact position so that.a
smooth sliding motion of the dimple 15 is obtained when the
i dimple 15 passes through the boundary between the guiding

zones 23 and the boundary between the guiding zone 23 and the
‘landing zone 24.

[0007]

Figﬁre 4 illustrates the sectional configuration of another
conventional ramp. _Even in this example, a guiding zone 23 is
formed with a protruding portion 27 that a dimple 15 contacts.
Furthermore, Figure 5 shows a plan view of the ramp shown in
Figure 3 or 4. As shown in Figure 5, the width of the guiding
zones .23 and landing zone 24 of the ramp 20 is defined by two
outer and inner circular arcs having the pivot shaft 13 as a
center, The'bdundary between the gquiding zones 23 and the
boundary between the guiding zone 23 and the landing zone 24
are defined by lines passing through the pivot shaft 13,
respectively.



center. The boundary between the guiding zones 23 and the boundary between
the gui ding zone 23 and the | anding zone 24 are defined by |ines passing

t hrough the pivot shaft 13, respectively.

-5-+  [0008] The sliding portion 22 of the ranp 20 shown in Figure 3 or
4 has both the protrudi ng peripheral portion 27 and the sunken | andi ng
zone 24 surrounded by the guiding zone 23 and the supporting portion 21,

and furthernore, the circular arc- shaped inher peripheral portion 27 of

t he gU|d|nq0§ S 23 and the landing zone 24 is shorter than the circular
ar c- shaped out'er peripheral portion 28, as shown in Figure 5. Therefore,

in the case where a ranp and a plurality of sliding zonés 22 are nol ded

i n one bodyhey sdiddag pertilon, 22hefdithectramp 20O showm cin thigwastIngrnbl d i s

| I ed out b b
Givi ded | nPeoa g ot g%m‘%ﬁ%’ Eeﬂﬁﬁgrsﬁaéeﬁaﬁﬂe%i%%mr?%is‘%l of

needs to béaaé§95bpeee spgFreuRgetn b t8GeTHLing BORR B M1 TR® nce an
assenbl y sﬁp@bﬁ:th.&ga@ded:lbn 21 ,eanhdr fumthbmanédetﬂaeha&rmh:tr dreach

bl ock, it S fil t ] t %FH% [ f
the sli der%?‘é and g%e oép %rQQ gﬁ?tﬂﬁn 29 Bf ac r%?eei Oét}tlz)(s)be _
wi dened f otheokpaddng ggnene4 1§r PBP§te¥h§ha§d%%t %EF-"t"?‘

non- recordbEme&r g&ra@herallt poatiiehul2By . asnshows merimgrets.c Meﬁn‘el hi s

‘reason,. the ted,tr d si bl e
oy [ SBo4HE oRBEREmETE F0RB BRATS hOnHe1 L8y O i duy Yohes PEZ
Accor di. ngl yreamoéﬂjedcinopnphbogyebyn@ pﬁe‘éﬁmolnol@, teheyrdigeation dmnp

which is. hlwﬁhchnthébE:he&tihgnmmau&acpuamddcaﬁtbeamIbe obgiiieRtl. | 'Fox

devi ces. S%%F%fk%%LLX e? raf nee&'n%o be divided into a plurality of
blocks and molded, and each molded block needs to be assembled
by bonding them together. Consequently, since an assembly
error is added to an error in the molded dimension of each
block, it becomes difficult to determine the accurate landing

i position of the slider 19 and therefore the width of the

dedicated track needs to be widened for compensating the
errors. The dedicated track area is a non-recording area, so
it wastefully consumes the magnetic disk. For this reason,
the dedicated track area needs'to be narrowed in every
possible-way.

[{0009]
{Problems to be solved by the invention]

Accoidingly, an object of the present invention is to provide
a ramp which is high in fabrication accuracy and can be easily
mounted in devices. Specifically, in a ramp having a
plurality of sliding portions, the object of the invention is
to provide a ramp formed in one body. More specifically, the
object of the invention is to provide a ramp which has a shape
suitable for being integrally molded by a casting mold and



plurallty of sliding portions, the object of the invention is to provide

‘a nanp formed in one body. More specifically, the obj ect of the invention
is:to provide a ranp which has a shape suitable for being integrally

nol ded by a casting nold and which is excellent in the sliding
characteristic of the suspension arm and capable of accurately defining the
| andi ng position of the suspension arm when nounted in the housing. Al so, -
the object of the invention is to provide a6ranp where there is no error in

t he di nension of the shape with respect -to thermal stress. Furthernore, the
obj ect of thd.gr dscexdahlemti dm ithet ¢ldddngdeharaghprivvbie eHethei der or

the ranp i $yaerdaRIedm QHN UMb RAC ackaratel s aa.ainmgtmé hrandmg
suspensi-on arn1|n its e¥6¥uat|o osi tion gﬁd thgrgear aﬁ S up.
(0010]  ARSSHELIOBO& ther SUFPREIORN AT h RUPEe? o1 Br 6V b whi ch
i s capabl ekﬁsq,nmlmllqinjewqomce:é@ mvmuooansng%pnagn@eu @- JGHHER V!h@r%tge

devi ce. @){el &%1 % etﬂi%romne%heoﬁi%s:ﬁheBE' enel §h£§e P DA dfeSpd @D
which is capab

renovi ng the actuator ﬁ Eﬁ ﬁ nhn e housing in the
state wher QW@% isEoesFm e UGT CPF&JS §. ORdPChHePholre® X¥ZPYDT ect of
the invent iimventiion Hsotiod provisey avvarp wherbetheualider ron HhRrranp ris at
an accur at %&0%&.{&%&“ i WhenQudiadd forﬂ:@oiﬁ]a ppfisdl eangider obj ect of

the present 1 nvention’is to provi ara revents, a rad t|on of

a casting. FSISPERGIONg 28I 1 488 @gﬁcaﬁbam neséaé Pn@n%F]EP
excel | ent m&nsumﬁmmgu@haracterlst}c '

[{0010]

Another object of the present invention is to provide a ramp
which is capable of improving a -process of fabricating a
magnetic-disk storage device. :Specifically, the object of the
invention is to provide a ramp which is capable of removing
the actuator assembly from the' housing in the state where the
ramp is mounted in the housing. Furthermore, the object of
the invention is to provide a ramp which can be mounted in a
short time at an accurate position within the housing.

[0011]

Still another objecﬁ of the present invention is to provide a
ramp which prevents a degradation of a casting mold during
ramp fabrication by the casting mold and also is excellent in
sliding characteristic.

[0012]

Yet another object of the present invention is to provide a
rotary-disk type data storage device, such as a magnetic-disk
storage device, which uses a ramp that achieves the
aforementioned objects. '



[OQiZ] Yet anot her object of the present invention is to provide a
‘rofary-di sk type data storage device, such as a nagnetic-di sk storage

devi ce, which uses a ranp that achi eves the aforenentioned objects.

-7- [0013] [ Summary of the invention] The present invention relates to
a ranp which is nounted in a data storage device such as a magnetic-di sk
storage device conprising a plurality of rotary-disk type data storage
medi a stacked, a transducer for transferring data between it and the
rotary-di sk type data storage medium a sudpension arm having the sensing
el ement nopgsegdjthereon, and a rotary actuator assenbly coupled to the
suspension arm  The ranp al so contacts the suspension armso as to be
slidable to evacuate the transducer. The ranp of the present invention
conpri ses pSsmpavytofigtherinventionr]rst sliding portion, having a | anding
zone, protruded fromthe supporting portion, and a second sliding portion,
havi ng a Ianding zone,  protruded fromthe sup ortigﬁ ortion. EQ second
sli di ng poFRfoRresert pipveRbion E?iﬁﬁ@?r?ﬁnﬁ M- 8i HGUPErTi th.2 The
supporti ngdatat sboragdedévice suchlias pomagneticmddskhetovageaddeviaeng
portion arg.fof e, naogfu}:-l&ﬁyty%aerféﬁsfy-diw hgpeaantaf sﬁbﬁagé ofédia
I nvention, an assenbl rror can_be reduced as c ared. Wwith the case where
a plural i t §taskeds ndCHARRARCSF ef%’ésm%ge”c’b‘d’& %g%a gﬁ&"ﬁ?@o" h%n‘gr @ss
of assenbl rogaipedbslckygpe adate storags . mddiun nag suspessbonyamahavinget hod
whi ch obt aj ' %#gﬁ r [ 1810 10 GE S5} ) ials,
casting nn#ﬁéaﬁﬁaégﬁ#dé% éﬁdﬁggﬁféﬂggﬁainég%gﬁmagi§E£§g¥a€f§a§£?%nal
structure éﬁsﬁnblYaﬁ?PEQeﬂiﬂ?thﬁ-?#ﬁP?@?&ﬂnfﬂﬂFbctgpg FA®B a'¥Purality of
bl ocks firgbh¥actbethé osispensben &bmcdo i axlape e nlligabladtbasvraguatet i ng

the . the transducer. - The -ramp of the present invention comprises a
supporting portion, a first sliding portion, having a landing

zone, protruded from the supporting portion, and a second
sliding portion, having a landing zone, protruded from the
sqpporting portion. The second sliding portion is separated
in space from the first sliding portion. The supporting
portion, the first sliding portion, and the second sliding
portion are formed in one body. Therefore, in the ramp of the
present invention, an assembly error can be reduced as
compared.wifh the case where a plurality of formed blocks are
assembledltoéether, and also the process of assembling the
blocks can be omitted.. Forming in one body means a method
which obtains a final structure of the ramp by processing raw
materials, casting mold-and so forth, and excludes a method
which obtains a final structure of the ramp by dividing the
final structure into a plurality of blocks firstly[ then
forming each block independently, and lastly uniting the
formed each block with adhesion, deposition, or rivet welding.

[0014]

Furthermore, in the ramp of the present invention, the landing
zones of each sliding portion are formed symmetrically with



formed each block with adhesion, deposition, or rivet welding. [ 0014]
‘Fufthernore, in the ranp of the present invention, the |anding zones of
each sliding portion are formed symetrically with

- 8 - respect to a plane including a surface which horizontally divides a
magnetic disk into two parts. Therefore, the suspension arnms which access a
magneti ¢ di sk having both surfaces as recordi ng areas can be evacuated
symmetrically by a single sliding portion.-8-[0015] Anong boundari es
which define the first guiding zone, the |anding zone, and the second

gui di ng zoeepettechaoiplane fiinaludimy secvmfang ghighpderigrataldy
bﬁundarieaiBQHE%dd &d&dﬂﬁﬂﬂﬂdiﬁkiﬂﬂf?fﬁﬁﬁ:%Ekﬁﬂll1mﬂa&e¢b&eqtkmﬁ i n which
t he suspensi on armraotates.ar orned parallel .re i .

pr edet er nEHERSPELL A0S i%cq‘rt?eccreeﬁserae r{%aeql}éltﬁ‘ec ?,g%gﬁt ?l\é?é‘égfmgf %ha

di r ect i onsurfakiesh asneegording @naan) gas de fayacudtdch §ymmetricad 1an by
second sl Ldigha AY 519 I;aild-qﬂlput. Anmong surfaces constituting the
supporting Egr I on, ?he éﬁ facég whi ch are nol ded by the sane casting nold
as the first and second sliding portions are all nolded so as not to.
di sturb theopsljl i ng-out of the casting nold. In this way, the ranp of the
present invention has a structure suitable for nolding the support portion,
the first sliding portion, and the second sliding portion by a casting nold
i n one bodyongy bieundariss whigh define e §ixsts|gudidigdp &oncen thérns a
Irecg_ss poahha&n# tHonid)e drﬁf‘dimgts?é&tﬁl_J : cﬁ"ﬁi&iﬁi}?@dﬁdﬂ@ﬂ@&% odj anenifiret |h§

andi ng zone, there ig.n ossihiJity that the pul.ling. _ casi ng nol ds
will be dlaélsursﬁ&?“a/ got&%ﬁ’r%‘%’or‘f &P d?ﬂj ecgggﬂr%%hno d%for forn ng
t he recesdipectiom intersecting with the direction in which the

: suépension arm rotates are formed parallel.respeCtively to a

predetermined reference line. The reference line is aligned

with a direction in which one of two casting molds for molding
the first.and-sedond siiding portions is pulled out. Among .
surfaces constituting the supporting portion, the surfaces
‘which are molded by the same casting mold as the first and
second sliding portions are all molded so as not to. disturb
the pulling-out of the casting mold. In this way, the ramp of
the present invention has a structure suitable for molding the
support portion, the first sliding portion, and the second
sliding pértion by a casting mold in one body. With this
structure, even when the sliding portion forms a recess
portion with the landiné zone and the guiding zones adjacent
to the landing zone, there is no possibility that the pulling-
out of casing molds will be disturbed by the protruding
portion of fhe casting mold for forming the recess portion,
and consequently, casting molds can be easily pulled out in
the direction of the reference line.

[0016]

In the ramp of the present invention, the reference line is
selected as a center line of the actuator assembly to which



and‘consequently, casting nolds can be easily pulled out in the direction

*of “the reference line. [ 0016] In the ranp of the present invention, the
reference line is selected as a center line of the actuator assenbly to
whi ch -9- the suspension arm was

coupled, in the state where the suspension armis positioned in a direction
further away fromthe magnetic di sk than the boundary between the first

gui ding zone and the |anding zone. Wth this, in addition to the advantage
that integral nolding can be performed by a casting nold, the contact

position ghet Bﬁs§éﬁ§£aﬁl 2Pmawaki sofiphedhl ¥ynperet seaesd Wietdethe ont portion

of the boundary at_ al en e,susp h the
boundary BE?REﬁﬁl?ﬂeaﬁﬂuaFn8°§3%é°3ﬁ§ %ﬂeglgggégglé%ﬁggaﬁagé %?&g Mand
consequenthe maghavbcadieksthannghenheoundary sb¢§W¢%n othei fitpste. gu#‘i\llt“me

boundary wBgeéeahfecAdi ﬂhﬁ&xﬁ@nﬁoﬂéar efithothise, nﬁgr@&di}tihﬁ ked stwartiti oned
from space, the | ast

osi,tion _and {he rst ntactin 03|t|on
of the sugﬂgﬂgFBﬂeth?ﬁn%H%F8§ﬁgcﬁ iglPﬁec?ﬁnBeaP%r%?ﬂﬁ?gqﬂBﬁét Zhe
front endmoldgatheboontlacy, pehibitheofuthensuspens hon sartm sk srwrotimlyaded.
Consequen?bxltwﬁeaaa‘é' eaep@%ht%oeelannaﬁ ”‘é‘ﬁé %&m&ffrh@eaﬁfcemé@' y

defi ned range where th susgen5|o $05| ned f
detern1n|WbthEhFeFEFEﬁﬁélPPnérmtHE PPRi Fhy ?“9 E ¥Yt9ﬁ?¥ﬁ%$en5|on
arm goes ahaygtidimyyheonegaedi thdi T&andingr eeneldmlwlé rs)hldimg,r eapd rements of

the ranp thgéggefrﬁfgnllﬁufavo féeguaﬂngh&&f& ‘Ifwd“ecrjiéby . the I'imt

can be set I Ng. zOne can casti ng
mold. It Pbtme#biam elnnhkhet heumim Yhegreakh ‘Ph@”é%’d&leﬁ‘?ftﬁn NRAFLF oritdf

t]pe E;Jspﬁaneomagiga%glraﬂskl istpartisiénéd ﬂfbﬁr@pékﬁééi aaieellaitg;] the purpose
gos?tlgh %?g?ﬂgaggggeﬁéfﬁg Pngﬁﬁhéﬁ% #¥fg§féggg?é ?é%§§§é¥ qﬁgdﬂg%lc
di sk can busgeneiennaumbyipbsrespathgtohthe uspopsiom alwayrdocatedamdary
where thethe front end of each boundary, when the suspension arm is

loaded or unloaded. Consequently, the landing position on a

magnetic disk can be accurately defined. ‘In the range where

the suspension arm is positioned for determining the reference

line, the limit of the side where the suspension arm goes away

from the magnetic disk is prescribed from the requirements of

the ramp molding technique. However, in the present

invention, the limit can be set to a range where the sliding

zone can be molded by a casting mold. It is preferable that

the limit is near the evacuation position of the suspension

arm. Also, if the limit is determined solely for the purpose

of obtaining a boundary which accurately defines the last

disengaging position of the suspension arm, the limit of a

side near to the magnetic disk can be determined by

positioning the suspension arm near the boundary where the

guiding zone nearest to the magnetic disk is partitioned from

space.



QU|d|ng zone nearest to the magnetic disk is partltloned from space.

*-10- [0017] In the ranp of the present invention, the boundary, which
extends along the direction in which the suspension assenbly rotates and
which al so partitions the first guiding zone, the |anding zone, and the
second gui di ng zone of each of the first and second sliding portions from
space, is fornmed into a circular arc which has a rotational axis of the
actuator assembly as its center. For this reason, if the position at which
t he suspen3|on arm contacts the guiding zopes and the |anding zone is set
to the vicinity of the boundary forned aldﬁ the circular arc, the

suspensi opg@egggnbl y can be stably slid in the vicinity of the boundary at .
all tinmes. [0018] The supporting portion is formed with naterlal whose
thermal expansion coefficient is low, and the sljdin 8rt|on or med
with mat eEnhathehvsepspfdthg PraFgBtein¥entiee, f £hg B PE a#ﬂerﬁ bF t he

&Enphof t@ﬁt@ﬁ&§eaiohﬁvﬁﬁélamrébﬁkbﬁ daf @hiehi theoSuspensippoassegbpyr ti on
ich is cause el e Lo t r d h
e SPERESand 6 T FIUADBeER AL DECTRL 5L GaRABGECRE )
portlon fhandhhgezonegoaaé]thelﬁthBdraﬁpdéﬂgtﬁ@nsrﬁgeﬁﬁcthEnPFanéﬁs

| npact Hﬁ&'ﬁ&cgﬁﬁbgilhingrB&bqﬁenbnfkbﬁ spaee, besweepmedeintosa sl iding

t
ESQCI O e ekuTeroBSrHBE R DIAE bPURroRRr, i 8RRl SYEhaths! e

assembly as its center. For this reason, if the position at
which the suspension arm contacts the guiding zones and the
landlng zone is set to the vicinity of the boundary formed
along the circular arc, the suspension assembly can be stably
slid in the vicinity of the boundary at all times.

[0018]

The supporting portion is formed with material whose thermal
expansion coefficient is low, and the sliding portion is
formed with material whose sliding characteristic is
favorable. Therefore, the ramp of the présent invention
limits deformation of the supporting portion which is caused
by thermai'expansion from thermal stress produced in the
magnetic-disk, and also keeps the sliding characteristic of
the sliding portion favprable.

[0019]

In the ramp of the present invention an’impéct limiting member
is provided in the.space between the first sliding portion and
the second sliding portion. For this reason, even if the
spacing between the landing zones of the first and second
sliding portions were wide, the impact limiting member would
limit the height that the suspension arm held in the
evacuation position leaps up due to impact force, and protect
the slider and the landing zone from collision damage.



slldlng portions were wide, the inpact limting nmenber would lim+t the

hei ght that the suspension armheld in the evacuation position |eaps up due
to inpact force, and protect the slider and the | anding zone fromcollision
damage. [ 0020] The ranp of the present invention is forned
to-secure a passage of the suspension arm passing through the ranp when the
actuator assenbly is rotated in a direction away froma nagnetic disk.
Therefore, even if a plurality of suspension arns engaged the sliding
portion, the actuator assenbly could be repved at a position where the
arnms do not engage the ranp, by rotating the actuator assenbly until it
passes thi60ghA1t he ranp. [ 0021] In the ranp of the present invention,

t he supporting portion has three nmounting reference surfaces, which are

bl h ref f f d h ly, th
A R e o s Tt

[ 0022] passagepobf thaespspenaionnasnt paasing nbhrewglythe coamp rwhem| d from
a polynertﬁﬁ %Btﬂéﬂ rp95¥5ﬁbi?f£50£8€59¥heﬂﬁ £F3f¥acﬂiwﬁ*hﬁﬁye§r&m a

excel | ent aracterls bet ween e ragg gf t he_suspensi opn arm
ThereforemaﬂnFﬁ%ﬁ fAaske mﬂB?€eﬁ8§?Pyeﬁﬁan ofti RLUFRLELY of RPPRERFiM ect r on
spect r oscagms éﬁ@h@édrtﬁESEA;diﬁgfppreﬂonn the acthater dsddmblyngoulde
thin IayepedogsBubaPhehigodees 8 3haPe 2eile Uaths "EE Aot | A8 End OF

ramp, by rotating the. actuator assembly until it passes '

through the ramp. ' .

[0021]

In the ramp of the present invention, the suppbrting portion
has three mounting'referenée surfaces, which are engageable
with reference surfaces formed on ‘the housing. Consequently,
the ramp can be mounted in'a short time at an accurate
position of the housing. '

[0022]

The ramp of the present invention is molded by a casting mold
from a polymer containing polytetrafluoroethylene (PTFE) which
gives an excellent sliding characteristic between the ramp and
the suspension arm. Therefore, a thin layer where nearly no
fluorine is detected by an electron spectroscopic analyzer
(ESCA) is formed on the surface of the ramp. The thin layer
doesn’t provide degradation and detrimental influence for
reuse of the casting mold. Furthermore, this thin layer comes
off by sliding the suspension arm several times, and
consequently, an inner layer containing PTFE is exposed and
maintains a favorable sliding characteristic. Here, the
“nearly no fluorine is detected" means that when an elemental
analysis is made with ESCA, the ratio from a background to the



reuse of the casting nold. Furthernore, this thin |ayer cones off by
sli'ding the suspension arm several tines, and consequently, an inner |ayer
contai ning PTFE is exposed and mai ntains a favorable sliding
characteristic. Here, the "nearly no fluorine is detected" neans that when
an elenental analysis is made with ESCA, the ratio froma background to the
-12- peak value of fluorine with respect to the background shows a val ue

| ess than about 40% [ 0023] [ Preferred_enbodi nent ] A preferred

enbodi mrent of the present invention will 8 described in reference to the

drawi ngs. F ' ' tic-di devi ce _
or ovi ded wi PR, es® o BBBeLh ekt FoBREOE, L he baBhBEBL LS
ref erence nYAEi%less thapealppti4® 1o parts which performthe sane
operation as Figure 1 and therefore the description is omtted. 1In this
enbodi nent, r§owsyragneti c disks 17 are stacked with a space between them A
magneti c-di sk storage device 100 is equi pped with a housing 101, which is
equi pped with a base 102 and wall surfaces 103 and 104 stood up i.n the base
102. A ranplZxfenreddenbedinment} he magnetic disk 17 and fixed to the base
102 at a position abutting the wall surfaces 103 and 104. [ 0024] Fi gure

7 Shpms a pgr .ﬁﬁa &hﬁgﬁgﬁe&QQ?éqm% §9g§8J9$ﬁﬁ%gEiggowaf ﬁbsupporting
portion 210 Sli1di_ng partions 0_.an 0. e _supporting.portion 210 is
provided-MAQ?F%FHHﬁq:lHOFﬁfe?ence to~th§ d:ngngs. Figure 6 is a plan

view of a magnetic-disk storagelﬂevice provided with a ramp

according to the present invedtibn,_.The same reference

numerals will be applied to_parts'which perform the same

operation as Figure 1 and thgrefdre-the description is

omitted. In this embodiment, two magnetic disks 17 are

stacked with a space between them. A magnetic-disk storage

device 100 is equipped with a housing 101, which is equipped

with a base 102 and wall surfaces 103 and 104 stood up in the

base 102. A ramp 200 is adjacent to the magnetic disk 17 and

fixed to the base 102 at a position abutting the wall surfaces

103 and 104.

{0024]

Figure 7 shows a perspective view of the ramp 200. The ramp
200 has a supporting_poftion 210 and sliding portions 220 and
250. The supporting portion 210 is provided with a bolt hole
211 for fixing the ramp 200 to the base 102. The upper
sliding portion 220 and the lower sliding portion 250 are
formed. into the same configuration. The upper sliding portion
220 is used to evacuate a pair of suspension arms
cbrresponding to the upper one of the two magnetic disks 17,
and the lower sliding portion 250 is used to evacuate a pair
of suspension arms corresponding to the lower magnetic disk
17. The upper sliding portion 220 has guiding zones 221
through 225 and a landing zone 226. The guiding zones 221 and



211 for fixing the ranp 200 to the base 102. The upper sliding portion 220
and the |lower sliding portion 250 are forned into the sane configuration.
The upper sliding portion 220 is used to evacuate a pair of suspension arnmns
corresponding to the upper one of the two nmagnetic disks 17, and the | ower
Sliding portion 250 is used to evacuate a pair of suspension arns
corresponding to the | ower magnetic di sk 173 -The upper sliding portion 220
has gui di ng zones 221 through 225 and a | andi ng zone 226. The qui di ng zones
221 and 223 extend obliquely upward to the flat quiilingpgoamgt @2&-.o0bl i quely

upward to ahgof,! @hegghﬂhﬂﬁgzgaﬁegzﬂﬁ%ﬁ&2ﬁb€é>&€rﬁ— 13903 y2d3wahd rd24

ext end- obl i_qu owqward to t | angdi.ng, zone 22. Furthernmore. t gui di ng
zone 225 eX e%hé gﬁﬁgﬁﬂgl?oﬁﬁmgﬁﬁ'tog?ﬁéb%ﬁﬁ%ﬁ%quﬁh uf?ﬁyg ZFBSZE?S The
gui di ng zoastepds ghdiahelyanpwagdzbtaectbeogwidingmzane 228roxi natel y
horizontal to the base 102. Wen unl oaded, the suspension arm 14 is first
noved fkonyéﬁg qagnetic disk 17 to a predeterm ned position on the front
boundary 2% Pl he ranp 200, then passes the guiding zones 221, 222 and
223, sliding on the zones, and finally is noved to the | anding zone 226.

The gui di ngngogasafAg 8BHed2428xhRALRE| 1 SMiing GOHADRE hee! RBrhagdi ng zone
226 and al so elastic orﬁe 1S agggled to the s§. ension arn#14 sg that the
armis preSBRYCEIAPHELY RETLERBFRY YOnESR0ES at "BFBnURLondRd et TRBr ce
vere appl i edspenshensaspehdi ba finstimeved utnawl the wagnetidi dijskohe 266,
thet SUSpensl Bﬂefaéﬁ?%ﬂiﬁew .ﬁpbfgbshdoh neRd e Fid idnaany 338 ofhené! i:QinBtgh t
portion s further provided a separ r , | gua ees .t ha
one slidergahest o1 Eﬁﬁgﬁﬁtkgﬁogﬁ%éggﬁi%@ﬁgﬁJﬁgi't%égsagge§2§0nsi$ﬁiﬁﬁ is

| eaped up by thpagonesycandpfinalilyluis mpeadidimtthen lehding aoneoR26.t he
ranp. [ O@RE] guififAgr BoResS223PAAA Y2Vt tind SMghedy bBwHEARE! tbhehe
landing zone 226 and also elastic force is applied to the
suspension arm 14 so that the arm is pressed against the .

landing zone 226, so that even if impact force were applied to
the suspension arm 14 evacuated in the landing zone 226, the
suspension arm 14 would be held in the landing zone 226. The
sliding portion 220 is further provided with a separator 227,
which guarantees that one slider does not contact another

slider when the suspension arm 14 is leaped up by impact force

applied during evacuation of the arm onto the ramp.
[0026]

Figure 8 is a plan view for describing in detail the
configurations of the guiding zones and the landing zone of
the ramp 200. A reference line 237 passing through the pivot
shaft 13 is selected as the evacuation position of the
suspension arm 14. The guiding zones and the landing zone are
defined by four boundaries, respectively, and the zones are
formed into flat surfaces so that the ramp 200 can be
integrally molded by a'casting mold. Boundaries 230 and 231
defining the circumferential boundaries of the guiding and



_configurations of the guiding zones and the | anding zone of the ranp 200. A
reference |ine 237 passing through the pivot shaft 13 is selected as the

evacuation position of the suspension arm 14. The guiding zones and the

| andi ng zone are defined by four boundaries, respectively, and the zones

are formed into flat surfaces so that the ranp 200 can:-be integrally nol ded

by a casting nold. Boundaries 230 and 231 def+ning the circunferenti al

boundari es of the guiding and - 14

- landing zbARILNG FIMFHEF e T STPLWE PR FYe iRt 1t i S a S 5K avi ng
t he pivot shaeés Hfviasy tthe qevodr shaift 13 peethe apentaxns f o the

circunferen i—éfelbasmaiaf o3 ItHeD A reuh@ekant 88T Baimeiryt 1230 angel ygonal

| i ne, because t i npl e i sI| datac n Si n C

al ong the b‘dhﬁ‘a‘éhf AR G o, B, e ERPRR Rt LRy Hdahed (RS HikpAE

obt ai ned. Fmdlallctﬁtrhrﬂiara @mntz:mumm 28493@3550%@-10&%‘3229 are
formed parabbfhadfy 1380 I RACR lsln%tﬂ%h@ﬂﬁg%ﬁ&ﬂsﬁcacambeng mol d

can be pull ed out dj rection Ion Al h
casting rol 9 get 1n3‘aé4a‘€§é? o 2? %Qa%ﬁf nf\z:‘;élral ?’ 5‘#8(”

that the haR29cawse i formes el ledr monghteheegeremm Mave i3y 22@ and 250 can
be pul | ed opbnidqideey ) &f ddiiti®lg mol@ 48x. béeﬁﬁlﬁﬁéd Youtolin @ndigkcthen

supportin rt|o 21 and he ot'her. portjions e for a
haﬂ? cast ?ngf%gd TSt ted AMNFarEP lé%!\{l# %@“‘q e gﬁghggn "
general | y neachsttivde: m Ifomdlhe imampo dnitegrahly nobe axder p@m the bahr
than slidingy Q?{%% d %d@rﬁﬁﬁnghéhed%ﬁhaiﬁg%ﬁﬁdﬁss 2202 avlae g ot Ban’

circunferentl ary 230 .and e radi al {b_ undﬁ%’ms Cross _each g%_her
t he boundar?eZB'el%%‘?l%t At de rﬁ’d-rte(‘ftd'%af’ﬁa 18% 5reSshE POTGHLRBP
zone. | n thefpthksemipporeirig @ortion @46f agdr the oother tpertiongr which are
ci reuntf erengpap, rﬁ%gdéﬁ &Eﬂe 1fptcas@1%tﬁaid Hy&etm n‘é)rffdxaiéaa&hons of
the inner circu nt|1§HiE oun ;r?é and the ala t&rflﬂ%r g_ 228, 232,
233, and 23Ra&atlel bRt ¥iqe £31 “ﬁ'ggeﬁﬁF% %r’?%t‘?%s §GFYEi ons
of the radi &h bormﬁagl'asg ABEce DGy mtiaﬁsaoshenpdl_araralﬂdimg] pp_ergn-ans
mol di ng. A dgs sreiion. WAL RerRAS A polifth"BS LGS and he radi al
boundari es. . .
circumferential boundary 230 and the radial boundaries cross
each other, the boundary 230 varies according to a variation
from one zone to other zone. In the present invention, the
configuration of the outer circumferential boundary 231 is not
important, but the configurations of the inner circumferential
boundary- 230 and the radial boundaries 228, 232, 233, and 234
are important for a sliding characteristic. The
configurations of the radial boundaries 235, 236, anq 229 are
important for integral molding. A description will be made of

the importance of the radial boundaries.
{0027]

Figure 9 is a sectional view of the ramp taken substantially
along line B-B of Figure 6. The dimple 15 provided on the
suspension arm 14 contacts the ramp 200 at an intersecting
point between the boundaries 232 and 230 of Figure 8. The



;Fi.gure 9 is a sectional view of the ranp taken substantially along line B-B
of Figure 6. The dinple 15 provided on the suspension arm 14 contacts the
ranp 200 at an intersecting point between the boundaries 232 and 230 of
Fegure 8. The -15- guiding zones
221, 222, and 223 and the | anding zone 226 are changed at the radial
boundari es 232, 233, and 234. Since the dinple 15 slides on the sliding
portion 220 with a small constant frictionahstorce it is preferable t hat
the dinple 15 contact the _inne i rcunf nti boundary 230 at | tinmes
whi | e slldlrﬁfldﬁqﬂmiﬂﬁes ?ﬁé'gagévnﬁngoﬁa ?@ﬁe*éﬂﬂf ?8ﬁﬁé2%ﬁ e
present i nve:ritangedj(atnctmehmmﬁebpnndanﬁeagzﬁﬂ)rt23ms amhr23t4he iSanceartiie230

whi ch vere agqpiRd 1ish stﬂiaelar bﬂr tRk! sﬁ.@&lﬁeﬁ?&f@ﬂ)ﬂ BROMAHTR @maqlby a

casting nold, so actual co QU|d|n
certain srmﬂqoﬁﬁ§%¥qu§£iég+ uﬁggF?'Zéﬁ 18 ?fﬁgéﬁrgi Q&Fpiﬁdléb)
are a plan wentaartd thesdnneenalircunfiestnbial bowmdary gaBOdlaltg addn&im28 and

the di mpl e Lh00NHG4IEAth Holigher? RAUNGAINIAA sl Qe hianagagpar i son

bet ween the present | nv ntion an rlor ar ea IS a pQss

range in whiZahe Ha dﬁh@plpé’efgné:oﬁf“éfef"&i?ﬂedﬁﬂ%ﬁ r}b“‘%rﬂlez?f“%‘ﬂéﬁgr whi ch
poi nt the dipypdidohs ameatrathe botuhdaryh23Gowhich wersn adéptied uhethespﬁhbed

e oL L% a0 3heE0S1 IRAFG WP Y BB bR, b 15

preferable t act pol nt

but there |59€£%§}¥: éhﬁb§§WBFF|i§ Faatacts fhe qiding zones afnpacerpsint
(b). Here, wiwall aereausparsihe bounddrys23@ved in a direction of arrow C of
Figure 10(a) for loading it fromthe ranp 200 to the nagnetic disk 17, it

I s supposed that the dinple 15 slides on the ranp while contacting the

gui di ng zond @2Blat the cont act point (b). In the conventional ranp, as )
previ ously described, the boundary 241 between the guiding zones was fornmed
on the |ine giifheas 3393% Bha'¢B)! BeePhVBian Widw Fha W' SR 18nL04LY line

241 s on the
) ow;ng how the guiding zone: 222 and the dimple 15 contact

each other, a boundary 241 being added for comparison between

the present invention and priior art. An area 240 is a
possible range in which the dimple 15 contacts the guiding
zone 222, however which point the dimple 15 contacts within
the contact area 240 in the assembled state of the magnetic-
disk storage device cannot be specified. It is preferable
that the dimple 15 contact at a contact point (a) at all
times, but there is also the possibility that it will contact
at a contact point-(b).- Here, when the suspension arm 14 is
moved in a direction of arrow C of Figure 10(a) for loading it
from the ramp 200 to the magnetic disk 17, it is supposed that
the dimple 15 slides on the ramp while contacting the guiding
zone 222 at the contact point (b). In the conventiohal ramp,
as previously described, the boundary 241 between the guiding
zones was formed on the line 238 passing through the pivot
shaft 13. when the bouhdary line 241 is on the line 238, the
dimple slides on the guiding zone 222 while contacting at the
contact point (b). However, if the dimple arrives on the
boundary 241, the guiding zone. 222 will be changed suddenly to



dinple slides on the guiding zone 222 while contacting at the contact point
(b). However, if the dinple arrives on the boundary 241, the guiding

zone. 222 wil|l be changed suddenly to

- 16 - the guiding zone 221 and therefore there will be no guarantee that
the dinple will continue to contact at the contact point (b) successively
even in the guiding zone 221. In sone cases an abrupt change in the contact
point of the dinple gives the suspension arm 4 a di scontinuous frictional
force and causes it to | eap up. [ 0029] The boundary 232 of the present
invention.is €Ks pdidaiqlddile 221t Badr ehe&easeeltme??w?ﬁmf bei gor gulraitee
fornms an angl ri. het i €.£0 | u 41, .
shown 1 Fi quety IR i VALY LoiohR oM e ol f PERKCE dole,
direction of &@}oWesessivigy €ven i thecgR{AERT FPtHhEui difRgSIBReCII%S at
the contact psm dbidpt clahog rHinv @heacohbachopotiiat yo23he dlimplbegivas athe
area 240 trie ve f rjDys Is I, O w t t

cont act poi nt%%e%%ﬁe&%%nqa& &é%ggngéléﬁg‘trl% I %/Eéfsgtaj?ﬁ{q'e f%é%%dﬁé? g@?e? he
contact pointi®fte Heeap MRe will nove fromthe contact point (b) to the
side of the contact point (a) at the boundary 232, and the dinple will .
contact the cg%f@t point (a) at the deflection point 242 and nove to the
gui di ng zone a the boundary 230. Thereafter, when the dinple slides
on the guiding zone 221, there is the possibility that the contact point of

the dinple withe Boithdidd il bff k0@ pheseadt tverniic iEdforfeaNpaigllel

on the. gui ci e 2BNb &S A EREHEon ASRE 3P Lok IADES o 1205k Jommbn 8nsBHRLe §F &

bet ween t he degtewerp Adhandatdep govventionagnboundary 1244t 86 phevm 242 and

t heref ore thegggufe N POMiddntacinarehN246 06t aie REMPLVLS! ¥ ahdved in

di sconti nuous I t_.does g n_the conyentional_ra havi ng_the boundary

241. Conseque##?’ ﬁf:{%?eoq s°£n(?r§8§’5| bf’¥i ?§7g?ﬁ%t8't ‘é'ﬁsﬁ@ gFSElﬁg |1

| eap up at thguisbingliaacne?d ay] ithengontact -point (b), and arrives at the
boundary 232.: If the contact area 240 tries to move further
in the direction of arrow C after the contact point (b) of the
contact area 240 arrives at the boundary 232, the contact
point of the dimple will move from the contact point (b) to
the side of the contact point (a) at the boundary 232, and the
dimple will contact the contact point (a) at the deflection
point 242 and move to the guiding zone 221 via the boundary
230. Thereafter, when the dimple slides on the guiding zone
221, there is the possibility that the contact point of the
dimple will move graduaily from the contact point (a) to
another contact point within the contact area 240, however,
when the dimple moves on the guiding zones, the contact point
always slides on the boundary between the guiding zones and
passes through the deflection point 242 and therefore there is

" no possibility that the contact point will vary

discontinuously, as it does in the conventional ramp having
the boundary 241. Consequently, there is no possibility that
the suspension arm will leap up at the boundary while sliding,
and a smooth sliding characteristic is obtainable.



_and ‘a smoot h sliding characteristic i s obt ai nabl e.

.17 - [ 0030] Form ng the radial boundary 228 in parallel to the |ine 237
has the advantage that the |anding point of the slider 19 onto the nmagnetic
di sk 17 can be accurately determ ned. As previously described, when the
suspensi on arm 14 noves on the ranp 200 for |oading, the dinple 15 passes
t hrough the defl ection point 242 whenever it passes through the radial
boundary, so the dinple 15 passes througl’the point 239 when passing
t hrough theod3mnt boundary 228. Consequently, the position on the ranp
where the suspension arm 14 disengages finally last fromthe ranp 200 or
the position on the ranp mhere t he su%gen5|on arm 14-first engages fromthe

magnet i ¢ dfemimg g masliade boyndary3d28; 1n) Payairl to Hher diBPe23¥he width
of the af difsetHd Gidniedie ahed thackanlihyepotmmedfli chei shidlércan beto

det erm ne 0 I | n f ot point 239 in
t he mgne&%éz%gnéﬁlggig?{jg\?l ?ggaﬁg %ﬁ@ﬁﬂa{;@ﬁ{\/e p(%‘?"?llegn o?lgt he magnet I C
di sk. It |3revﬁmqlamdeﬁ¢aﬂtlbteﬁie Whegethe EWEPPRFiOR: AXR |14 moyss PR t

det er m nedraup (400 RACNLc@ldinks hhendimpts P28padis; thidughnthd34 nmakes an

angl e [er faeél[%&;{og. B3 2ol Uphiey bl 2380edD ibiich: chideshfigience |ine

237 can be S€ I vot s t 13 in a .
direction b%ﬁqm:a\ﬁéy %W%én?ﬁﬁéeﬂl §1{r<1wgl} e tﬂ?é“ﬁogpgl Whenat which
t he suspensas¥imy Bhirbugithel £rone boundary 228. Hmmmeguenitiiyl hehangl e

[err] bec &ﬂgﬁr fron1thé
supporti ngé’%%i%%xﬁ%ﬁgﬁ% Q:I%g%) acﬁ?gltggdgﬁ%?%s) M%%s??ﬁbﬁﬁgﬁgsw Il be
difficult, dmomy the,ramp 200 8F W%VP% ion. pn, thenrempy ¢t he
range of t‘haafeefmeemﬁemﬁaml L4t & rposehgares fridre thanmagiétiber e t he

suspensi o AN 1A U SIIAGES Loliglel ¥3b gl {.i?f £8Bh 20tdroizepoghb! o7 on

the ranmp e suspensi on efigages from the fagnetic disk

17 is det ¥¥itePEdha leﬁﬂﬁﬂogédbf’a i ek ofathoBrIRBRiGE t he
poi nt 239,didle TARGA Ve drcraiincdnbaskiinen 2371y Prdud sivhabgedesn thea

range nearpos:i.tion of the point 239 in the magnetic-~disk storage device
' and the relative position of the magnetic disk. It is

importanf that the range of the reference line 237 is
determined so that each of the boundaries 228, 232, 233, and
234 makes an angle o (Figure 10(a)) with the line 238.
Therefore, the reference line 237 can be selected in a range
which is ;otéted on the pivot shaft 13 in a direction further
away from the magnetic disk 17 than the position at which the
suspension arm 14 contaéts the boundary 234. However, if the
angle o becomes large, the angle at which the boundary 228
protrudes from the supporting portion 210 will be acute and
molding by a casting mold will be difficult, and consequently,
this point of view will set a limit on the range of the
reference line 237. If the position on the ramp 200 where the
suspension arm 14 disengages finally from the ramp 200 or the
position on the ramp where the,suspénsion arm 14 firstly
engages from the magnetic disk 17 is determined solely for the
purpose of defining that position at the point 239, the range
of the reference line 237 can be enlarged up to a range near



- 18 - the line 238 linking the pivot shaft 13 and the point 239 together.
' [0031] In the ranp 200 of the present invention, the supporting portion
210 and the sliding portions 220 and 250 can be integrally nolded by a
casting nold froma liquid crystal polymer with an excellent frictional
Characteristic, which is available with a conmodity nane of "A430 VECTRA"
from Pol ypl astic Conpany. If a liquid crystal polyner contains

pol ytetrafluoroethylene (PTFE), it is known that™ a favorable sliding
characteristi gpyl ihnéo%érlﬁﬁkﬁi&g' snapplvad hpireean hhe £REPPAMM: B t he
suspensi on arn114 However he ranp 200 is nmounted in the

magneti c- di sk 898FB§€ device, a liquid crystal polymer will thermally
expand due to a tenperature rise in the device and therefore errors wl|
easily occur igoshg di mensions of each part. Therefore, in a ranp with a

| arge outside dinension, it is desired that the ranp maintain a stable
outside dinension with respect to thermal stress and also exhibit a | ow
frictional co&hftbeenampel0Beofitherpresrntiinpteationef theesupRMHIADN arm
14. In anot hegoﬁﬁefl' Q?Gtaﬁ& the sRI@indpo¥eidie RRESand zswezfancma t he

af orenmenti oneq desir ﬁ?a@ ed by form ng t.he _su por£1nﬁ ort| 210
froma thernan&?gFE KIV? AL W o A Erg IR %ﬁ¥ﬁ Tnt,
which is avaibehymeunWhth aonexdeliemtnirisiticialachacaceesistic omwhich is.
Mtsui - Toat su,6RERaRYe éhaaseomo&ﬁflz{%éf&f &huénnenemu Ooforw20 and 250

froma liquid_crysta whi ch_i’s avail & commdi ty .name of
" A430 VECTRA" PPFBR#PBFgﬁl Q’E‘Pﬁntorrp%ya m%ﬁtcéyF\gP nB?hY‘H‘EF FEHEY s ng
two material spodyvetirakhoonoethylenan(PEFE} helts ippbnowngthat ta diavdidblehi ch
has recess po%gigﬁ‘.ﬁg' QﬁQr&ﬁ{:&Piéch Srd €1 ”.Ebvpcff c%ﬂ%n229 éﬁﬂl@e’i@ K&tﬁvééﬁ ted,

is firstly no om a thernpplastic |n1 de, hen t he
supporting pofheorape g98gand Egﬁa§?? Qjﬂ%? ﬂﬁur 5°V?ﬁ%¥ﬂ %#Tihgﬂramp

200 is mounted in the magnetic-disk storage device, a liquid

crystal polymer will thermally expand due to a temperature
rise in the device and therefore errors will easily occur'in
the dimensions of each part. Therefore, in a ramp with g
large outside dimension, it is desired that the ramp maintain
a stable outside dimension with respect to thermal stress and
also exhibit a low frictional coefficient between it and the
dimple 15 of the suspensioh arm 14. In another embodiment of
the ramp 200 ‘of the present invention, the aforementioned
desire is achieved by forming the supporting portion 210 from
a thermoplastic pplyimide with a low thermal expansion
coefficient, which is available with a commodity name of
“Ohram JCN 3030" from Mitsui-Toatsu Company, and also by
forming the sliding portions 220 and 250 from a liquid crystal
polymer, which is available with a commodity name of "A430

.. VECTRA" from Polyplastic Company. An integral molding method
using two materials is well known. For example, the
supporting portion 210, which has recess portions into which
the sliding portions 220 and 250 are fitted, is firstly molded
from a thermoplastic polyimide, and then the molded supporting
portion is used as a casting mold to pour a liquid crystal



- 19 - polyner into the recess portions so that the sliding portions are
nol ded. In this way, two materials can be forned in one body with each
other.. The material with a | ow thermal expansion coefficient, which is
applicable to the ranp 200 of the.present invention, is not limted to the
af orenenti oned exanpl es but includes other materials, such as a polyimde
contai ning carbon fibers and a pol yner containing carbon fibers. [ 0032]
Figure 11 is a part-perspective view of a rbﬁ%‘having an inpact limting
”E”?Srd280Th l%Hﬁd'ﬁiém¥éE%%§ %égggaﬂst€8 @ﬁﬁ@ﬁﬁk@%&x&lﬁgb?bﬂglo?s
omtte e i i m_ting . menber I S SO 0 rude from
t he supportl?ifzﬁ§i4?41 é%ﬁ? ?ﬁX'SBEBemﬁﬁ?ﬁg% g@'% ﬁ& gof?|8ﬂ§ 220
and 250. Th@@pacetl‘baamemttﬂee? mutthel mytepp@ke&@-ﬂrarﬂjlhw rbeymal25 of the
sliding portg ih UL A iicht\ dﬁi@ﬁrrparég% éabl@e;mheah:hmpowossfi
ik

di 2, b t 224 t end I
I CL R R
| andi ng zonee&§m9le$nhu£(ﬂnnﬁudQSfotherlmabemx@ﬂsmnﬂuq@daﬁoatDQﬂYihede_
suspensi on %&%ﬂﬁqf%ﬂ%r@%b@%& bhe Lapdipser Yumtddingteuersh, If a

strong Vertlfﬁg |rrpac force is applied in the vertical direction of the
suspensi on a *there will be cases where the suspension arm 14 wl|

| eap up in the vertical direction. At ‘the evacuation position, the space
where the SUﬁm jon arm 14 | eaps up is wide conpared with the guiding
zones. For this reason, the suspension arm 14 is given |large positional "
energy by vertical inpact force, so there are cases where.the slider 15
wi Il collideFigarenskl tike as gaartaperspadtivwe hview tofh g rampc bawhngban danaged

or where the;ghd &t NoaAd; il g%e?r%@ro 8820cRé é‘h?% P3rtiibh ?fodazg@gél‘i’e by

t he suspension arm 14. I n rovi d
limti ng t heSSRATAFQTH 247 hé’ pQWQFBﬁ& 1191 i"&?ﬁé‘ Sﬁ'“'i\ﬂgﬁﬁ W%‘PJP?’Ea?BO

_Inpact f orceis sformed so as to protrude. from the supporting portion 210
into the space between the sliding portions 220 and 250. The
space between the mutually opposed landing zones 225 of the
sliding -portions 220 and 250 is wide comparsed with the
mutually opposed guiding zones 222, because the guiding zones
223 and 224 extend obliquely downward to the landing zone 226.
The suspension arm 14 is evacuated to the landing zone 226,
while elastic force is being applied so that the suspension
arm 14 is puéhed against the landing zone 226. However,.if a
. strong vertical impact force is applied in the vertical
direction of the suspension arm 14, there will be caées where
the suspension arm 14 will leap up in the vertical direction.
At the evacuation position, the space where the suspension arm
14 leaps up is wide compared with the guiding zones. For this
reason, the suspension arm 14 is given large positiohal energy
by vertical impact force, so there are cases where the slider
15 will collide against the separator 227 with a strong force
and be damaged or where the sliding portion 220 ox 250 of the
ramp 220 will be damaged by the suspension arm 14. The impact
limiting member 280 is proﬁided for limiting the space that
the suspension arm 14 leaps up, when vertical impact force is



-.20 - applied to the suspension arm 14 held in the evacuation position.

" [0033] Now, a description will be nade of the features that the ranp 200
of the present invention exhibits in the fabrication process of the

nagneti c-di sk storage device. In the suspension assenbly 12 consisting of. a
magneti c head, a slider, and a suspension assenbly, there are cases where
defects are found in the final test stage afjer the magnetic- disk storage
device is assenbled. |In the conventional ranp, since novenent of the
suspensi on aEHAMUY 1S thdNdudPedlivnt arhhe4Spate defimeddaedait@onanp and
the spindle of the magnetic disk, the ranp has to be renoved for exchangi ng
t he suspens+QﬁF¥1 eﬁbly Therefore It takes substantial tinme to accurately
position and reattach the ranp. In the ranp 200 of the present invention,
the rear bo #1229 in Figure 8 is released to space, as shown in Figure
7. This renders ‘exchange of the actuator assenbly 12 or the suspension arm
14 possible without renmoving the ranp 200 fromthe housing, by rotating the
act uat or as¥owd \a desouipdiilon wild der medeoaf athy featmndase %n@hpcrémpk 17

during stoppggie ¥ 4 g en%mlehl ¥RhiPi€h 0K e falbricaeiBRr e, since
t he gui ding zone 225 js _formed sqQ agﬁfit gcllned gFmard respect to the
gui di ng zonPrespss of the magnetics FEOTAIP IR as\gé'rr&lx? 12 into the
ranp 200 t hremsgension msénm.'hydaﬂycbhiisu{xooeﬂ]a magretisx thelpdat ar e t hat :
the ranp 2005ﬁ%é£16 P 3 fHuagé\A%'iUno aseéﬂbhyt Sthérd Nird AadeEatvhaiePr 0CESS

Is related t e nount i ng preC|s on ra 200 onto t housi 101.
As evi dent q‘F‘}t erEs fadie ha égflﬁﬁ' bRst é’rﬂ'ﬁf H’gﬁer gg
dedi cat ed t rdisk artemrage deyum@cdssaspembledhantm thﬂaconventional ramp,

since movement of the suspension assembly is limited only to
the space defined by the ramp and the spindle of the magnetic
disk, the ramp has to be removed for exchanging the suspension
assembly. Therefore, it takes substantial time to accurately
position and reattach the ramp. In the ramp 200 of the

present invention, the rear boundary 229 in Figure 8 is
released to space, as shown in Figure 7. This renders
exchange of the actuator assembly 12 or the suspension arm 14
possible without removing the ramp 200 from the housing, by
rotating the actuator assembly 12 manually in a direction away
from the magnetlc disk 17 during stoppage of the magnetic-disc
drive in Figure 6. Furthermore, since the guiding zone 225 is
formed- so as be inclined upward with respect to the guiding
zone 224, it is easy to insert the suspension assembly 12 into
the ramp 200 through the rear boundary 225.

[0034]

The next feature that the ramp 200 of the present invention
exhibits in the fabrication process is related to the mounting
precision of the ramp 200 onto the housing 101. As evident in
the aforementioned description, in-order to narrow the
dedicated track area, it is necessary to enhance the



- 21 - fabrication precision of the ranp 200 itself and the nounting
*préecision of the ranp 200 onto the housing 101. In Figure 6 - there is
shewn the nounted state of the ranp 200 of the present invention. At the
nmoynt ed position of the ranp 200, the housing 101 is equi pped with
reference surfaces fornmed on the base 102 and the wall surfaces 103 and
104. The reference surfaces is defined a posi4jonal relationship with, such
as the heights of the pivot shaft 13, the spindle 18, and the magnetic disk

17.  The SUpFﬁ%WLBQtEBBt gggcgégoﬁ)fof hénd %@%Ohiﬁsébf end eflff @itiMmting
surfaces which are jolne fsorrred

t oget her th ee ref
on the housi rPé-'efolgf‘ Pﬁethﬁuﬁ?’f‘ﬂg %s‘?rﬁ%} h@ufé e&ggcgaﬁnu[)%aéﬂ 1d %on
t he base 102 tiweiriel ilst showhathe ménenied | statef @de&hgogamdw&)zpf dhe he ranp
200 can be p‘{ﬁ:‘e eRRed ndehti8HE! yA@“ﬁx&%&Hﬁé&'\@%ﬁleiﬁﬁr@f eﬁhe rin(iﬂiﬁiio,
Furt her nore, escription w || nR %€€ g
integral ly mﬂh@e&°ﬂﬁl&gcég?l 48 ﬁ%‘llﬂpg%‘?é'ﬁlﬁrb rzf\’;r@frﬁ SR AWt |€qll.“t?§n(? on
the casting radedbaset ho2f ahdi theiwal hrawciareast 108eandnb0£00. Theherafanenzeo
of Lhe Preselfy dtel! AN agEPhay®a Z?Aéﬂemﬂwmtuaagu rmtncmmma@ ns

PTFE and is exc¢ ent rictiron cteris hat I abl e
with a conmodihey hedgbtss of Ahe Whﬁ rﬁ%’ol‘%’ﬁl ﬁgi I i qui d
crystal pol yhignietie dabken7st afkei supporieihg. llxoa'taonaSIOr'@f nldiej nacmmtﬂO@ t he
ramp. Fluori e Qb3 ¢d eblehdE ok ¥sed Wil 285 18Indd R ddethdin Vbl ©

sliding char 'St c, owever In't PTFE

is |ower t harFl’Prné’?‘rGP Fﬁéessgeepﬁvﬁ@?es %?g\r?gs ﬁrﬁqug ]ﬁ&a g{}\ :
mol d, arrivemcaintihg posiatencf The rampi20p msindbeandiddtrrihe thaged 02 '
surface. The JetiE ¢nehla0ls! Bel RAEL SH{AGR qlp3t BRACE64 | b Bl el De

an obstacl e to f f
casting nol d 389 Fé‘ﬁei’f’*‘e&P?lﬁéeﬁedﬂgﬁurgﬁ%}é?%%goﬂf‘bﬁg?:%d"r}g?rbrﬁﬁfﬁ!‘g}'et e

accel erates a degradat ion of the casting
[0035]

Furthermore, ;a description will be made of the ramp 200 which
can be integrally molded by a casting mold so as to avoid an
adverse influence on the casting mold in the fabrication
process of the ramp 200. The ramp 200 of the présent
invention employs a liquid crystal polymer which contains PTFE
and is\excelient in frictional characteristic, such as that
available with a commodity name of "A430 VECTRA" from
Polyplastic Company. The liguid crystal polymer in a molten
state is poured into a casting mold to mold the ramp.

Fluorine contained in PTFE gives the suspension arm 14 a
favorable sliding characteristic, however in the case where
the melting point of PTFE is lower than that of the base
_polymer, PTFE moves early within a casting mold, arrives at
the surface of the casting mold, and adheres to the surface.
The PTFE adhered on the inner surface of the casting mold will
be an obstacle to smooth formation of the surface of the ramp
200 when the casting mold is repeatedly used. Also, fluorine
produced from PTFE accelerates a degradation of the casting



- 22 - mold. On the other hand, in the case where the nelting point of
“the base polymer is |ower than that of PTFE, the base polyner arrives early
at -t he surface of the casting nold and PTFE does not exist on the surface
of ;the ranp 200. The ranp 200 of the present invention uses a liquid
crystal polyner of a commodity nanme of A430 VECTRA and nol ds the ranp 200
so that PTFE is not detected in a range fromithe surface of the ranp to a
position about a few nanoneters avvay in depth fromthe surface. By
covering the r th OW|t a thin er wher nQ PTEE is
det ect eg a™ 82#1’ rré?itgg‘ ﬁ’ a§ta|sﬁgwh'ﬁ¥8 T %(?é’d‘nt
the ot her haﬁdthgybesedpqlgymwe Jst:sbmsi d}haalr hatt of PERE; arhe dEesever al
times to expesgmbhcathives aa@ﬂy\/raaf il ar®sicet 8¢ 8néavasehle rdidiaig

characteris obt a| abl IS a ma view of a
nol di ng mackjlrﬁg ?’én%tz% 'i‘q'k r?d'}rdg&%sﬁ’% %iﬁ? f?fgpt%ﬂﬁ i”@r LA e no
fluorine is2080t Qétbhlel qu!wrnbdumenfzm mefSaeelequmecmmJZ(IMMer of
eg}tjllooyi5 R%EaaCeﬂimgddiﬂyn@ﬁﬁéR(ﬁf éﬂ&hl d\ﬁé’mt a-ﬁhemBDggl e rm&p rnfooera@zl Pt

P E- S ndus cr

conta ning PPE £4 BOFSHeTvead o pentsy Foad thh oy Eadh o AHE rpm

i njected inte @heoeatwrngamma Fryw manenetesw away i bn mh Fisrom lvhe

t enper at ur eggf-reaeh te@fetiify &Qfé\ﬁtﬁ%bboaf393e% 200 Gt a@%hin -~
200[err]C a tiéao@ﬁﬂw%“?%ﬁf 15 R, 8,380k Fn r%wﬁfi%su%ix#&' 9B err] C
at a positi theofasBingmpldecare hse@naidedsf Onethas@tlny: rheindl , 30F i s

A [lt ali nedI gﬂaggﬁérﬁﬂ&tﬁsﬁe%ﬂ Fein 3:4r iy thlhﬁﬁxlhdl %o“d lsétlé;?éi;agls %lﬂn%slt ot he
casting no IS, Se :

i nj ect gd i nFEPPRR @é%t‘i‘rh{f‘ nﬁ? 8‘?‘% Ptihgne?‘és 60I%0£%‘1 nahle ﬁémgla\-glg, ng
nmol d 303 fogh@raeteristic is obtainable. - 23 -

[ 0037] S

:[0036]

iFigure 12 is a schematic view of a molding machine when the
ramp 200 is molded so that the thin layer where no fluorine is
detected is formed on. the surface of the ramp 200, by
employing a commodity name of A430 VECTRA. The molding
-machine employs PS40E-5ASE made by Nissei Resin Industry. A
liguid cpystﬁl polymer containing PTFE is poured from a hopper
301 and then is pressed and injected into the casting molds
303 by a screw section 302. For the temperature of each part
of the screw section 302 while molding, an electric heater
(not shown) is maintained to 280°C at a position of HN, 290°C
at a position of H1l, 270°C at a position of H2, and 265°C at a
position of H3, and the temperature of the casting mold 303 is
maintained to 82°C at a position of HN. The injection
pressure to the'casting mold 303 is set to 352 kg/cm?. A
liquid crystal polymer is injected into the casting mold 303
and then is cooled within the casting mold 303 for 8 sec.



An_el enmental anal ysis has been made with ESCA fromthe surface of the ranmp
“fabricated under the aforenentioned nol di ng conditions to a certain depth,
and the followi ng results have been obtained. ESCA generally is used in an
el emrental analysis fromthe surface of a substance to a depth of about a
few nanoneters. An ESCA called an M probe was used for this analysis, which
was made by Surface Science Institute. The analysis conditions are as
follows: (1) Spectrum Scanned, (2) BE rangez 676 - 696, (3) Data Point:
200, (4) eV/iPgp Z 0.1, (5) Scans: 5, (6) Resolution: 4, (7) Spot Size: 400
x 1000 [err] ? 5’ Charge Gun: 2.00; and (9) X-rays: Mno. As a
consequence, the ratio froma background to the peak value of fluorine with
respect to tha baekghoaDdan@bys s chdd Beetd qliaded YYeANHSOR af dm Nthe Isua:rﬁar&

was det ect ed h h t u

anal yzed w tﬁfﬁ%%?ﬂ%sg%%%?%%te% ]'hq;rlﬁ%c %gggmg;tigﬁeéa%ﬁsper I on type
X-ray anal yzéP’ldWm-ehslEOK%W%lm@%rMStM| éﬂlb@nmmk@ s te bever al
anal ysi s fropetheobtaine&. of ESCH Upsiaday G saudeat inOén adlsmertd1eW

m cronet ers, ﬁ}lggggaglgrgro @ g%%%q:r ouor}d t u&)hg_agig%k val ucf: ?%é’gf?mi ngz vvith

respect to t roun owed a vaI ue O nore an ﬁ)
nearly the s&f¥ aénmwxw PR FECAsadilegd ant Mrprebejvas used o Adhd sEDX

are S- 4?OP| nmagel e{ﬂd; tmmhamls Bﬂdﬁﬁ @r&hcﬁil‘!@ien&'@enﬁéﬁsﬁiﬂieg capdi tions
are as (0] (0] | V e |
channel s, Wﬁ % ‘1%“% # %Pl&gw&dnggé ?péi écme@) (@i n:
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- 24 - [003Bhe rafiefxom ‘2 rhagkgroundotto; kheppeaknvalug af ifdnorinebwith

descri bed wi réspéctxedptite Badlifrduditd vaRPllegd tRaR ABGRCI40% ads hedldfage

device, the R£e§f8$ri£35£§écﬁhtéhééﬁ ! bgykﬁg ther hand, when the surface
of the same ramp was analyzed with SEM/EDX (scanning electron
microscope/energy dispersion type X-ray andlyzer) which is
known as an apparatus which can make an elemental analysis
from the surface of a substance to a depth of about a few
micrometers, the ratio from a background to the peak value of
fluorine with respect to the background showed a value of more
than loztimes'and was nearly the same as material before
molding. At this time, the SEM and EDX are S-4000 made by
Hitachi and DELTA made by Kevex. The analysis conditions are
as follows: (1) Mode: XES, (2) Live Time: 100 sec,'(3) Size:
1K channels, (4) Range: 10.23 KeV/ch, (5) Time Constant: 12
sec, and (6) Gain: Medium. As the result of the
aforementioned analysis using ESCA and SEM/EDX, the famp
molded under the aforementioned special conditioﬁs shows that
the surface of the original material is covered with a thin
layer where there is no fluorine, i.e., PTFE.



this exanple but it is also applicable to rotary-di sk type data storage
“medi a and data storage devi ces equipped with a rotary actuator which
aceesses the rotary-di sk type data storage nedia. [ 0039] [ Advant ages of
the invention] According to the present invention, there is provided a
ranp which is high in fabrication accuracy. Specifically, in a ranp having
a plurality of sliding zones, the ranp can be forned in one body. Mire
specifically, the present invention can prdV%dé a ranp whi ch has a shape
sui tabl e for[d5§g¥g integrally nolded by a casting nold and which is
excellent in the sliding characteristic of the suspension arm and capabl e
of accurately defining the disengaging position and the contacting position
of the suspéitsilen thrememnibodimeott off thet bresenksiinyentipgohaghkeehventi on can

provide a ramgem?fe% wiecmea&Fls e&ﬁmsweasi@nhm@lr_aﬁg @ppliedheoshapegryeicwi t h
respect to thermal stress. Furthermore, the jnvention.can pr np
where there %?Ku??ﬂﬁ%ﬁﬁbﬁﬁglfﬁé gﬁ?d@Fé%?n?rﬁ?ﬁ%ﬁ%&A%e&%nﬂo e%x#ggggté orce
is applied tthishexemplendusn i& s alsncapphbicahlal tooFotpsy-dhakt REPef or e
the arm | eapfa P stodad@d flediaBhntN@abhcsebtadd Riiices, ehhip?eaaﬁibl@ a

provided a ranp which’i's capahl e of inprovj.ng a.process,o abricating é
magnet i c- diX-a AGTMAFAH @g?cngSF?ggﬁfléhéhﬁ? 6§§s§e¥¥P8v?%§% a

- 25 -  ranpmstwrage meddapabl e of renmoving an actuator assenbly froma
housing in the state where the ranp is nounted in the housing. Furthernore,

there can be provided a ranp which can be nounted in a short tine at an
accurate poﬁ QB within the housi ng. '

[Advantages of the invention]

According to the present invention, there is provided a ramp
which is high in fabrication:accuracy. Specifically, in a
ramp having a plurality of sliding zones, the ramp can be _
formed in one body. More spécifically, the present invention
can provide a ramp which has a shape suitable for being
integrally molded by a casting mold and which is excellent in
the sliding characteristic of the suspension arm and capable
of accurately defining the disengaging position and the
contacting péSition of the suspension arm when mounted in the
housing; Also, the invention can'provide a ramp where there
is no dimensional error in the shape even with respect to
thermal stress. Furthermore, the invention can provide a ramp
where there is no damage to the slider or the ramp, even when
impact force is applied to the suspension arm in the evacuated
position and therefore the arm leaps up. '

[0040]
By the present invention, there can be provided a ramp which

is capable of improving a process of fabricating a magnetic-
disk storage device. Specifically, there can be provided a



ghooil] Furthernore, by the present invention, there can be provided a
ranp which prevents a degradation of a casting nold during ranp fabrication
by the casting nold and also is excellent in sliding characteristic.

F0042] By the present invention, there can be provided a magnetic- disk
storage device that uses the ranp achieving the aforenenti oned objects.
3. Brief Description of the Draw ngs: Figur&4 is a plan view of a

conventi onal nmagnetic-di sk storage device adopting a ranp | oadi ng net hod,;

Figure 2 is xampribirged peranadtie wé wieanvihgwangacheatamnmesgentilguiaon a

Ei gure 31is Hoddfilg ol end %lé@?me?éb%hankhﬁblt Vs ﬁ:h&ﬂﬁ:éd_r!ﬁxt ﬁsheAhQ:fusEFl%r?
; i gure is a viewsimlar to Fiqure, ut show not _her_exanplé o

the ramp. shoWF ISR thexe (aagy e Stevidef) s, SOMTE S e G AERsRd)

ranp shown iin R ghart3 tdmet.at an accurate position within the housing.
[0041]

Furthermore, by the present invention, there can be provided a
ramp which prevents a degradation of a casting mold during
ramp fabrication by the casting mold and also is excellent in
sliding characteristic. '

[0042]

By the present invention, there can be provided a magnetic-
disk storage device that uses the ramp achieving the
aforementioned objects.

3. Brief Description of the Drawings:

Figure 1 is a plan view of a conventional magnetic-disk
storage device adopting a ramp loading method;

Figure 2 is an enlarged perspective view showing the ramp of
Figure 1;

Figure 3 is a sectional view taken substantially along line A~
A of Figure 1;

figure 4 is a view similar to Figure 1 but showing another
example of the ramp shown in Figure 1;

Figure 5 is a plan view of the conventional ramp shown in
Figure 3 or 4;



-~ 26 - Figure 6 is a plan view of a magnetic-di sk storage device to which
“a‘ranp according to the present invention is applied; Figure 7 is an

enl arged perspective view showi ng the ranp of Figure 6; Figure 8 is a
pkan vi ew showi ng the gui ding zones and the | anding zone of the ranmp shown
in Figure 6; Figure 9 is a sectional view taken substantially along |ine
B- B of Figure 6; Figures 10(a) and (b) arg_a plan view and a sectional
vi ew showi ng how t he gui ding zone and the dinple contact each other;

Figure 11 is s AL P SRE Ve i f_a | e ] aRol,59RAaC
limting rrenb% aéndé) l%%gﬁlg\ﬁiz\éiegwggs8hlél%gltq€1éf€_iq.ielw s%&%ﬂﬁ eaaﬁg .?n{éo
machi ne for &R Gt MEATR RCCONIBag: HopthenPEPSeYHbgivgntiong s applied;

Magneti c-di sk storage device 11 ... Housing 12 ... Rotary actuator assenbly .

13 ... Pivot o ' : | ol : ' k|
a7 SRR tp P P oy ere AP oRps iokigocat

Figure 8 is a plan view showing the guiding zones and the
landing zone of the ramp shown in Figure 6; '

Figure 9 is a sectional view_taken substantially along line B-
B of Figure 6;

_Figures 10(a) and (b) are a plan view and a sectional view
showing how the guiding zone and the dimple contact each
other; )

Figure 11 is a part-perspective view of a ramp equipped with
an impact limiting member; and

Figure 12 is a schematic view showing a molding machine for
ramp formation.

[Descriptionzbf symbols]

10 ... Magnetic-disk storage device
11 ... Housing
12 ... Rotary actuator assembly
13 ... Pivot shaft
14 ... Suspension arm
.-15 ... Dimple
16 ... Voice coil motor
17 ... Magnetic disk
18 ... Spindle
19 ... Slider
20 ... Ramp



- 27 - 21 ... Supporting portion 22 ... Sliding portion 23 ... QGuiding

*zone 24 ... Landing zone 25 ... Opening 100 ... Magnetic-di sk storage
device 101 ... Housing 102 ... Base 103, 104 ... Wall surface 200 ... Ranp
210 ... Supporting portion 220, 250 ... Sliding portion 221, 222, 223, 224,
225 ... @iding zone 226 ... Landing zone 227 ... Separator 228 ... Front
boundary 229 ... Rear boundary 237 ... Evacusgtion position 242 ...

Defl ection point 280 ... Inpact limting nmenber
- 28 - 21 A.. Giperting Porkibanp which is nounted in a data storage
devi ce ffnpfjsgﬂghf%dwggyggaw sk type data storage nedium a

23 ... Guiding zone

24 ... Landing zone

25 ... Opening

100 ...Magnetic-disk storage device
101 ... Housing '
102 ... Base

103, 104 ... wWall surface

200 ... Ramp

210 ... Supporﬁing portion

220, 250 ... Sliding portion

221, 222, 223, 224, 225 ... Guiding zone
226 ... Landing zone

227 ... ._Separator

228 ... Front boundary

229 ... Rear boundary

237 ... Evacuation position

242 ... Deflection point

280 ... Impact limiting member



transducer for transferring data between it and the rotary-di sk type
“data storage nedium a suspension arm havi ng the transducer nounted
thereon, and a rotary actuat or assenbly coupled to the -suspension arm
the suspensi on arm being slidably in contact with the ranp to
evacuate the transducer thereto, the ranp conprising: a supporting
portion; - afirst sliding portion protruded from said supporting
portion, said first sliding portion havingga |anding zone; and

a second sliding portion protruded fromsald supporting portion, said
second sliding portion having a | andi ng zone and being separated in
space fromsaid first sliding ~ portion; wherei n said supporting
- portion, said first sliding portion, and said second sliding portion
are formed in one body. (2) Aranp which is mounted in a
magneti c-di sk storage device conprising a plurality of magnetic disks
st acked, a magnetic head for transferring data between it and the
magneti c. di sk, a suspension arm havi ng the magnetic head nount ed

t her eon, @nd Tlad@ysy actuator assenbly coupl ed to the suspension arm
t he suspension arm bei ng slidably in contact with the ranp to evacuate
- the magnetic head thereto, the ranp conpri sing: a supporting
portion; (1) Aarvampsiwielichliis mouhted dnowr datd Btomage destigmorting

portion, said Ebﬁﬂtfgi&grg BQE&&?-dEgi'Qgp% h%QQ'@Qorage medlum, a
transducer for transferring data between 1t and the
rotary-dlsk type data storage medium, a suspenSLOn arm
having the transducer mounted thereon, and a rotary
actuator assembly coupled to the suspenSLOn arm, the
suspension arm being slidably in contact with the ramp to
evacuate the transducer thereto, the ramp comprising: |

a supporting portion;

a first sliding portion protruded from said supporting
portion, said first sliding portion having a landing
zone; and '

a second sliding portion protruded from said supporting
portion, said second sliding portion having a landing
zone and being separated in space from said first sliding
portion;

wherein said supporting portion, said first sliding
portion, and said second sliding portion are formed in
one body.

* c L M S *



. zone; and a second sliding portion protruded from said supporting
portion, said second sliding portion having | andi ng zone and bei ng
separated in space fromsaid first sliding portion; wherein said
supporting portion, said first sliding portion, and said second sliding
portion are formed in one body. . (3) The ranp as set forth in Caim
2, wherein the I anding zone of said fi¥2-sliding portion is forned as

a pair of | apdi Z8ne fe rec { 1 hyar .

pl ane i ncl u&?%gaila %u Tace ilé%qﬁglrr_lﬁ%gﬁgl %yﬁ%i%%?‘\é!é%s alsgé;l%qﬁrra t gr?glgfa t he
plurality of nagPrReRRiginga pkugalicy of pagretim et &42aked | &ndi ng zone
of said seﬂ)nd %i@{é\gdoméad)rfdzslﬁxﬁwﬁlﬁdr&Sng fata hﬁt;v}emdiimg andnehef or ned
symetrically with respect. t,0 iaclu A& i

hori zontal |y di \f\‘%%"seetalqseclo d %n%u%gé é‘g%oll g?‘ﬁﬁ‘%‘{/&& of"argélgr?\gt&i glgafisks
into two parts. mounted thereon, and a rotary actuator assembly coupAFd A
TP AN 1S TS uspamten) o ehos bGbgatssin o betngouncanny o
data between it FhdPHEC Wiﬁ%‘g%‘i’tel F3ps ke gv%%%p{'é%sﬁ' oh arggﬁeﬁg'\ﬁ ﬁ%a he
magnetic head themetw.edheharaapn compdigingeary actuator assenbly coupl ed

to the suspension arm the suspension arm being slidably - in contact
with the ranp nol ded by .a casti mold to - evacuate the magnetic head
thereto, the rarp %‘WH)%%H%:POI‘@Qn’a supporting portion; a first
sliding portion protruded from said supporting portion, said first -

sliding portion dagimg aYiditly portion protruded from said-supporting
portion, said first sliding portion having a landing .
zone; and S

a second sliding portion protrudgd'from-Said supporting
portion, said second sliding portion having landing zone
and being separated in space from said first sliding

portion;

wherein said supporting portion, said first sliding
portion, and said second sliding portion are formed in
one body. ' '

(3) The ramp és set forth in Claim 2, wherein the landing
zone of said first sliding portion is formed as a pair of
landing zones formed symmetrically with respect to a
plane including a surface which horizontally divides a
first one of the plurality of magnetic disks into two
parts and wherein the landing zone of said second sliding
portidn is formed as a pair of landing zones formed
symmetrically with respect to a plane including a surface
which horizontally'divides a second one of the plurality
of magnetic disks into two parts.

* c L M S *



~guiding zone, a landing zone, and a second guiding zone, each zone

[

substantially being flat; and a second sliding portion protruded from
sai d 'supporting portion, said second sliding portion having a first

gui ding zone, a |anding zone, and a second guidi ng zone, each zone
substantially being flat, and being separated In space fromsaid first
sliding portion; wherein the first g#ding zone, the |anding zone,

and t he econd gui di onpe of each of said first and s d .

slidi ng porﬁﬁdnsAaFgmBrngﬁédlﬁdT%E%E? v g SPﬂ@Ftﬁﬁ'glsg séﬁﬁékﬁiQﬁY*ﬁﬁére

t he suspension acompoiainrg, aapliurabity ref magnefdicddhgksostackredi e second.
gui ding zone arenhghBRdoSAedd for iPalifrd:AialiyededonByabeni ft daill raed i on of
t he | andi ng zone; and _, wher ei n_anong bﬁpndarlﬁg whi ch geflnec%he
first guiding ™2gBRELIC: ALskandi FESDYMLON I REVERG KRS SIS Seds
each of said firsbuahddsthendon} iaind@ potdmnactuntor asgemplvr¢erpked ned

in adirection i ghetRRCELBPeibibn &Bm, the suspension arm being slidably
- 31 - diregtion in |

ch the suspensi.o mrotates-are r,med
parallel to a pré&eF@PﬁFﬁEdw+E?e€%ﬁc¥F$brﬂgld;da%y Phga?§+%$éWﬁi§n§?ua is
aligned with a dewvecthate thewhaghetic hénasd dherietg,nthe famp nedrpirics irgs:
first and second sliding portions is pulled out; and " anong
surfaces constituting said su goriing-portLon,_the surfraces which are
nol ded by the ca8t FHEPABEHNGBORFIORT  pl ded so as not to disturb the
pul i ng-out of the casting nold for=nol di-ng-the first- and second
sliding POrt LoRsrbR LiEdfhg G664+ on: protruded from said supporting

portion, said first:sliqiﬁngthion'having'a first

guiding zone, a 1andiﬁg?2éne;_and-a second guiding zone,
each zone substantially'béing'flat; and

a second sliding portion'prdtruded from said supporting
portion, said secbnd sliding portion having a first
guiding zoﬁe, a 1andingfzone,'and a second guiding zone,

- each zone substantially being flat, and being separated
in space from said first sliding portion; '

wherein ‘the first guiding zone, the landing zone, and the
second guiding zone of each of said first and second
sliding portions are arranged adjacently in order in a
direction where the suspension arm rotates, and the first
guiding zone and the second guiding zone are formed so as
to be inclined downward in a direction of the landing
zone: and '

wherein among boundaries which define the first guiding
zone, the landing zone, and the second guiding zone of
each of said first and second sliding portions, the
boundaries formed in a direction intersecting with the

LA



(5) The ranp as set forth in Caim4, wherein the reference line is a

*» center line of the actuator assenbly to which the suspension armis
coupled, in the state where the suspension armis positioned in a
direction further away fromthe magnetic di sk than the boundary between
t he first guiding zone and the | anding zone. (6) The ranp as set
forth in daim4 or 5 wherein a boundary, which partitions the first
gui di ng zone, the | andi ng zone, and t second gui ding zone of each of
sai d first and second sliding portions from space and whi ch al so

extends al ong &hgedtisfit iRwhichhid sudpehdipanarfNrotated fareOfakmed i S
formed into a circg#a; grc?wm%é: £E¥%f%ed reE8%3§bgnﬁinév“ s of the actuator
[ 7

assenbly as i t B2ER e ranp as Se orthin daim-4 or 5,
wherein said - supporting portion is forned with material whose therma

expansi on coef thei pefersnt@W iyl Mhalgighedawithi 4 divedtion iRewhddhs! i di ng
portions are formed w.th nmaterial SE ri fi 89 1S | ow
P52 ey hEnPanabhbi JRORS i iRae vk EEEVE B SR T ik S
whose t her rral pepthensnisceniled aut;i andow, is either a poI yner

contai ning carbon fibers or a polyimde cont ai ni ng carbon fibers and

wherein said materi |onal o] S pol ymer
cont aining . EnShi-buPPRdce congtiiind Bet A Bbetiig chaedthy' ” cRell

forth in any omurfacesawhicls are mpidesi by theypasiing awlqdmap@t allni ting
nmenber is protﬁuﬂaédfé@naéawt to diBtir® thBJpADI{in@rowtN G Ther ovi ded in

Lhe space Dot veghsing whiE APUIBEN RaRl £ERkE LA ol i aRR! | on, 20

t he Iandlng Z0h sal secon portion oppose

| andi ng zone oposﬁiqn$|i%tth¢ Qﬂ#ﬁfﬁiﬂﬂﬂ on.

(5) The ramp as set forth in Claim 4, wherein the reference
line.is'a center line of'the actuator assembly to which
the .suspension arm is coupled, in the state where the
suspension arm is positioned in a direction further away
from the magnetic disk than the boundary between the
first guiding zone and the landing zone.

(6) The ramp as set forth in Claim 4 or 5, wherein a
boundary, which partitions the first guiding zone, the
‘landing zone, and the second guiding zone of each of said
first and second sliding portions from space and which
also extends along the direction in which the suspension
arm rotates, is formed into a circular arc which has a
rotational axis of the actuator assembly as its center.

(7) The ramp as set forth in Claim 4 or 5, wherein said
"~ supporting portion is formed with material whose thermal
expansion coefficient is low and wherein said first and
second sliding portions are formed with material whose
frictional coefficient is low.
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}(105 The ranp as set forth in Caim4 or 5 wherein a part of each

>~of said first and second sliding portions is rel eased to space in the
diT ection away from said magnetic di sk so that the suspension arm-can
rgtate to a posi ti on where said arm does not engage the ranmp. (11)
The ranp as set forth in any one of Clainms 2 through 5, - wherein said
supporting portion has a first nounting reference surface which
engages a bottom surface of a housi ng~ 6f “sai d magnet i c- di sk storage

device, a sgggndrhe raﬂpuaéla&rfé@éﬁ%ec%&meie WhE£8: £ NURHE Sy dﬁ: At vall
surface stood up Kt d

n the bottom surface o ousi p
mounting refer en?,’é §ﬁr$}& ?\ﬁlwm§°§tjﬁ°legﬁcbgdl%d Il%lﬁlf‘%ﬁ?é: £ ood
up in the bot t onpelyherecofitaining hadtmusifiijpers 6423 pd’]:p.m:aﬁp as set forth

in any one of C]ébﬂﬁaﬂniﬂéqﬁﬂﬂbéh fibers'\i@i€iMe iﬁréji éﬁ?fgf deS @

e T ol ded bheiotierkh Aet e AR domin fogel 8 T

é’r‘é‘talnmﬁear ly no
fluorine is det epolytéyranlwbeosthgiiene (PTFE).
- 33- spectroscopi ¢ anal yzer (ESCA), is fornmed on a surface of

th : 3 magneti c- di sk_st e 'device conprisin

ro'?a;;lm;ct uééi )3€§eﬂ%f' 3% &gk Jie ?'b ARy SHea?f'nné) ims 3 %mgédS

a plurality of nulyaeein ah simpattadidedting member isrpretmalegtdsoaisaiadl d
magneti c di sks f@apSyREHR) igkrtion arfcf1 g%BGE!&%@%?r{ﬂe ce betw 3

tuat or asse et1Cc disks, and
gggzlpgnLPr hous' g fggékég;zone of said f rst sliding portlon and the

landing zone of said second slldlng portion opposed to
the landlng zone of said first sliding portion.

(10) The ramp as set forth in Claim 4 or 5, wherein a part of
‘each of said first and second sliding portions is
" released to space in the direction away from said
~magnetic disk so that the suspension arm_cén rotate to a
position where said arm does not engage the ramp.

(11) The ramp as set forth in any one of Claims 2 through 5,
wherein said supporting portion has a first mounting
regereﬁce surface which engages a bottom surface of a
hoﬁsing of said magnetic-disk storage device, a second
mounting referencé surface which engages a first wall
surface stood up in the bottom surface of the housing,
and a third mounting reference surface which engages a
second wall surface stood up in the bottom surface of
-the housing.

(12) The ramp as set forth in any one of Claims 1 through 5,
wherein material of said ramp is a polymer containing
polytetrafluoroethylene (PTFE) and wherein the ramp is
molded by a casting mold so that a thin layer, where
nearly no fluorine is detected by an electron
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. wherein said ranp is the ranp as set forth in any one of Clainms 1

%t hrough 5. (14) A magnetic-disk storage device conprising: a
sfotary actuator assenbly to which a suspension armis coupl ed;
A plurality of magnetic disks stacked;-33 - a ranp arranged near said
magneti c di sks for evacuating the suspen5|on ar,m
housi ng for hotREFEFBEEWHE 1A bYZeE sHHifiA) r 45 dormed °ﬁa@n%?¥%aﬁﬁs%% and
sai d ranp; the radierein_at a position where said ranp is nounted, said
housi ng has a ranp nounting reference surface forned on . a botton1
surface of the housing, a ranp mountin reference surface fornmed on a
first wafl3burd seagnebiodisk rfteragRdHhcsu cPRRPELSing:  and a ranp
mounting reference surface formed on a second wall surface stood up

in the bottom surfacIeY Mhator assdfIPid SRidn" 8 BubSedd ok AWy 35 Set

forth in Clalm
coupled-

a plurality of magnetic disks stacked;

a ramp arranged near said magnetic disks for evacuating
jthe suspension arm; and '

a.housing for housing said-actuator_assembly, said
magnetic disks, and said ramp;

wherein said ramp is theframp as set forth in any one of
. Claims 1 through 5.

(14) A magnetic-disk storage device comprising:

a rotary actuator assembly to which a suspension arm is
coupled;

a plurality of magnetic disks stacked;

a ramp arranged near said magnetic disks for evacuating
the suspension arm; and

a housing for housing said actuator assembly; said
magnetic disks, and said ramp;

wherein at a position where said ramp is mounted, said
housing has a ramp mounting reference surface formed on
a bottom surface of the housing, a ramp mounting

reference surface formed on a first wall surface stood up in the bottom surface,
and a ramp mounting reference surface formed on a second wall surface stood

up in the bottom surface; and

wherein said ramp is the ramp as set forth in Claim 11.
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