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Field of the Invention This invention relates to the construgf“gnsokﬁ¥

di rrect access storage device (DASD) and specifically to the renoval \ﬁ
~technique and storage of the sfider of a DASD 'prior to disk drive shutdown. -
Backaround of the Invention Sliders in DASD disk drives may be

wi thdrawn from the magnetic disk surface prior to the shutdown of the-

disk drive in order to insure that the slider does not cone into contact

with the disk and to al so prevent dammge to the disk surface

INNER DIAMETER DISK DRIVE HEAD/SLIDER LOAD/UNLOAD DEVICE

Field of ths Invention

-This invention relates to the construction of a direct access
storage device (DASD) and specifically to the removal
technigue ané storage of the slider of a DASD pricor to éisk

drive shutdown.

Backaround of the Irvention

Sliders in DASD disk drives may be withdrawn £rom the
magnetic disk surface prior to the shutdown of the disk drive
in order to insure that the slider does not come into contact
with the disk and to also prevant damage to the disk surface
whenever the disk drive is repowered and the disks are again
rotated. In larger disk drives, the space exists for
retraction and locking mechanism to hold the magnetic head

[2)]

and slider in a retracted position. As disk drives ar

®

reduced in size, space becomes a premium commodity and thus
dictates that the withdrawal of the head f;om the surface cf
. the disk be accbmplishéd in 2 manner which consumes minimal
- space.

In mora compact disk érives, slidars may be stcrad in &

region of the disk surface which does not contzin magnetic

‘recording meterial or which would not contain eny stored

“information which could be lost or damaged &s a rasult of the
1

- contact of a magnetic head and slider with the surface of the

e

isk. These arsas are typically designated as landing zones.
the disk stops spinning, the air flow bs

s
the slidaer becomes depressurizad and the slider, Jjus to the
. v §

’ -5t = ~1 b ¥ v - P
rralcading forces exertad theracn by the load bsam, ssttles
orto the surizcs of the disk.
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whenever the disk drive is repowered and the disks are again rotated. In

| arger disk:.drives, the space exists for a retraction and | ocking

mechani smto hold the magnetic head and slider in a retracted position.
As di sk drives are reduced in size, space becones a prem umcomodity and
thus dictates that. the withdrawal of the head fromthe surface of the disk
be acconplished in a manner whi ch consunes m pi mal space. = |n nore conpact
di sk drives, sliders may be stored in a region of the disk surface which
does not contain magfEFPRI PEEIUPAY RREVAES AlaTER WHIGERS woSPED 1t LEBRR &eH any

stored information whechigdfldadayl estendieddetmagadidscsa atesid tcoatadthevith
contact of a magnethe &ead. andnsédn@eu:ag@é mnfeh@ﬁwmaceomest Bet\s'ée%k tnlhese
areas are typl cal | y g§§%&{]§£§(¥:h? dis CLkQ /(f‘s)ae n%Brface %re go large

spinning, the air flow
depressurized and th&1ERiTfgprd dﬁbtP%‘Fﬁguﬁﬁgléaﬂﬂﬁﬁv?dwﬁé§ Eadr £Be MateFeon
by the | oad beam sewtikkspagnsatthe surface of the disk. In very small
formfactor DASD, the drive notors are not
The lower velocity of the disk relative to the slider at the
inner diameter of ‘the "disk results 1n lsss entrainment and
fewer perturbations experienced by the sllder, which leads to
a lower llkellhOOd of slider impact durlng the loading of the
sllder onto the disk.

Examplés of landing zones on disk drive magnetic recording

_ disks are disclosed in U.S. Patent 4,139,874, issued to
Shiraish4—and U.S. Patent 5,095,395, issued to Wakatsuki.
Their landing zones do not remove the head from the surface
of the disk or maintain it substantlally spaced from the
surface of the disk whenever the disk is in a non-powered
condition.

Inner landing zones consume considerably less recordable area
on-the disk surface and, therefore, are preferred to landing
zones disposed about the outer periphery of the disk.

AlthoﬁQh landing zones do permit the landing of the slider in
@ region where no magnetic recording materiszl and/or no
recorded data exist, 1t is still preferable to remove the
slider from the §isk surface for storage in oraer that no
damage can occur.to the slider and magnstic head therein as
well ‘as to prevent damage to the recording magnetic disk
surface upon restart. Removal 6f the slider also facilitates
restart of the disk and disk run up by minimizing start-up
friction.

AnﬁeXample of an unloading device is disclicsed in U.S§. Patant

4,752,848, issued to Garcia, st. al. The unloading device of
. Garcia, et. al., constitutes a high ancgle relati vely stesp
22 027
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2 étroné and do not provide |large torques. Spin-up tines may be
significantly extended when sliders are in contact wwth the disks. |In sone
cases the friction forces between the slider and the disk afm§ EET L ]
slider/disk interface are so large with regard to the tordue: :ﬁfélgﬁﬁs%ml
motor that the notor will not start. The | ower velocity laf t hBEBHAGED 7
relative to the slider at the inner dianeter 3of the disk results in |ess
entrai nment and fewer perturbations experienced by the slider, which | eads
to a | ower |ikelihod@®"Bf °8FF deMihnphet efirPhg-ehd Opdakieary isf eppeoed jadér

onto the disk.  -Exdimpled oitd andengivemtésn osutditekt hlily ecomrgaet with eder di ng
di sks are discl osed ichghk$ainRat gfts 4r18Re 8ildha beswed he ShidaishioandieU. S.
Pat ent 5, 095, 395, i ts ' ' Lng .zones do not r ve
the head fromthe -sﬁ%‘qgglé lglf X\f%gltsg?g{ Sgrhbqniaefini%lg&&? léu(ge eélg?ril%lu?on g%geced
fromthe surface of {H&E Tk WFEReFET e O $Rei $°3h baeaﬁ‘oﬁypéﬁleﬁéé"‘ator

condi ti on. | nner IRREHRRESTZON Y thows LAuShc astiateralfoyce e dmthetbe dsiytimgar ea
on the di sk surface fmdes} hapbeh Gsepréaocadpsehreed et txe le@dHNPhe 10ad beam

as well as the deflection forces stored in the load beam and

- actuator arm when forced toward the ramp, will cause the load
‘beam to slide back down the inclined surface and will permit
. the magnetic head and slidér to contact the surface of the
magnetic recording disk. Garcia, et. al., requires some type
of retention device to lock the aCtuatﬁ:bf'mechénism in the
displaced position so that where the sliders/magnetic heads
is held withdrawn from the disk surface.

Summary of the Invention

It is an object of the invention to unload the slider from
the disk and to retain the slider in an unloaded position.

- It is another object of the invention to provide smooth
transition during the loading of a slider onto an air film.
above the recording surface of a magnetic disk in order to
prevent slider/disk crashes.

Still another objeci: of the invention is to retain the load:
beam and slider in a retracted position such that the slider
is removed from proximity to the disk recording surface
whenever the disk is not rotating. '

It is a further object of the invention to retain the load
beam in the unloaded position without interlocks and locking
devices designad to block movement of the load beam &and

actuator arm.

The disadvantages of the prior art are overcome and the
objects 0of the invention are accomplished by a shallow
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zonés di%posed about the outer periphery of the disk. Al t hough | andi ng
zones do permt the landing of the slider in a region where no magnetic

recording ymaterial and/or no recorded data exist, it is st'Lf ﬁrFL: et
remove .t hel slider fromthe disk surface for storage in ordir*q ER ?§§$$£&
can occur to the slider and magnetic head therein as well .@s_to FLAG

- dahmge to the recording nagnetic disk surface upon restart. Renoval of the
slider also facilitates restart of the disk 4dnd disk run- up by m nim zing

start-up friction. weéae 26388 L o £ Yo REH Y EeMircerhS 1658 He@FEflay! N

U-S. Patent 4,752,848 u e I un g, devi-cé of
Garcia, et. al., const | tu %qs'k suGaface néi r%(Jé %ttlo rg@ St a6 t{’gaﬂ)a% beam an%
REPLACEVENT SHEET slider 1n a retracted position.. e ramp or wedge3shap{e§n-p

onto which the end ofirfiee |lead abebailios ehgpagedsarrk frecesshntio ordexr to
direction  substantdeahtd fr@ekateditrBat e Unobgh tird rakaeximorf cidesilsgad
beam The retentionof -fhe Sﬂede&oéci‘/uﬁlééd S%Qv&fe reinRd POSHLEON ' §

dependent upon the contlnued orce exert
detenting region on the surface, formed by continuation of

the ramp and formed into a trough shape, to accept a portion
of the load beam and to restrict lateral movement of the load
beam in a power-off condition or whenever the disks are not
rotating. The shallow slope also reduces the potential for
’ slg’.der/disk impdact during the loading of the head onto an air
film which will support the head above the rotating disk.

By removing the slider from the disk, spin-up time 1is
minimized and the drive motor can be better optimized for low
power spinning instead ¢f high torque starts.

The preferred embodiments of the invention will be described
with references to drawings which are described below and the
detailed description of the invention which follows.

Drawings

FIG. 1 illustrates a disk drive of the type which can
advantageously utilize the present invention.

FIG. 2 is an enlarged view of the disk drive spindle motor,
. hub, shaft and shaft mounted load/unload device.

~ FIG. 3 is a cross-section of a disk drive including a motor,
hub, disk, and shaft mounted lozd/unload device.

FIG. 4 1is a cross-section of a disk drive with the
load/unload device being cover mounted.

FIG. 5 is an enlarged view of the disk drive hub, shaft and
‘covar mounted ioad/unlisad device.
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thé | oad’ beam by an actuator nechani sm Wthout such actuator force, both
the spring forces, known as preload exerted on the end of the | oad beam
as well as the-deflection forces stored in the | oad beam and actuator arm
when forced toward the ranp, wll cause the | oan beamto slide back down
the inclined surface and will pernmit the magnetic head and slider to
contact the surface of the magnetic recording disk. Garcia, et. al.

requires some typ f retention devj ce to act uat or ismin
t he displayed posi tl%o?i sé ﬁt UR5F2 Gfe 8t hete qul?ioeardt ;}ier%u%eetw%t head%lhcl6111 el d

wi t hdrawn from the die8R Syfpaeend a ramp surface having Ewo dlStJSBR/I\m?FWeéF THE
| NVENTI ON It is an object of the present invention to aneliorate one

?L nore di tsadvemt ?ges ?L Dee,ﬂqeerfb&srcr@ tion of the /éesﬁrciwwnaogdmﬁaspect OL
e present invention ther | SCl 0S€E F e sforage an
retrieval of data conpris of o he e _ i@t ¢ Tgﬁﬁﬁﬁsg%%% havi ng a

magneti c coating on at | &% — A e tA9%i ng an
i nside edge; a hub fixedly attached to sai d dISk for supportlng sai d di sk;
an el ectric notor hawirigy aknbeashrée 66! Ahef detb@ied i BEsGAbBidH Skt andesai d’

hUb sai d hUb havi rkngéﬁltf@ﬁl SrecgeregééaWﬁT bémﬂlgde to various flgures of the

drawings and elements therein by reference numerals, where
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" like items bear the same reference numeral.

Referring initially to FIG. 1, the disk drive 10 is
illustrated having a recording disk 12 carrying a magnetic
recording surface 14. The disk 12 typically is attached to
and concentric with hub 16. Hub 16 typically is rotationally
supported on shaft 18. Shaft 18 is a portion of the motor,
not shown. Shaft 18 is generally fixed relative to the base
 plate 32 while the hub 16 is attached to the rotatable member
of the drive motor, not shown in FIG. 1. Fixedly attached to
the end of shaft 18 is support disk 20 Support disk 20
prqvldes an attachmg means and support for load/unload
-_,r,n,embér 22. Load/unload mémber 22 generally extends ra_lc_i_liﬁa.lly
outward from the axis of shaft 18 and has sufficient width at
‘all points to be able to trace an arcuate path on its upper
surface 23, the arcuate path centered about pivot axis 34.

In order to read data from or write data representations onto
the recording surface 14 of disk 12, a slider 26 which
~incorporates a magnetic read/write head, not shown, is
disposed over.recording surface 14 of disk 12. Slider 26 is
supported in close proximity to tha recdrding surface 14 by
an actuator arm 24 and load beam 25. Load beam 25 is a
. resilient member which exerts a spring force onto slider 26
thus keeping slider 26 in close proximity to the recording
surface 14. The slider 26 and recording surface 14 are
separated by a thin air film ‘which 1is pulled underneath
slider .26 by the rotation of disk 12. This air film

" RG § 83 027
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drivinglfy engaged with said rotor; a shaft fixedly su i

_ _ : ; orte
pjate and coaxial with said hub and said disk, sgid gﬁaft ?o?gtzgis base
supporting and -extending through said hub; a magnetic read/wite head; an
actuator armfor positioning said magnetic head relative to said di sk and
noveabl e to pass said head over said nmagnetic coating of said disk in a
generally radial- path relative to said hub; & | oad/unl oad ranp for
di spl aci ng said head fromsaid magnetic coatln% of sg i.d_di

t

sai d actuator arm gevedwnami odl yaf Hiafesi e vt it Laf TP &x‘?]st%fld %Pgts(?(%%ngfe te
said hub, sai.d | oad/supkasg of ety aa sxXIr2i shangabanlmmnﬁe‘al%u?*%é oF t9re8n

I ncl uded angl e bet :
degrees, said | Oad)’\'%%@ ﬁ@'agt%rsgo%@tscﬁ'sﬂ 13 paliadsisapfiaceeds resstadhan 20

di spl aced from said %eranat eusra;[ Qe . @e?gzsals I8 & Nieng1f @1BBS iten

sai, actuator
4 hol ding said rragﬁf@FPédmaéu‘F C& Jp‘b§f°t*?bﬁ 4F S leeoar% salrudrfg csai d
| oad/ unl oad ranp diwvipaseskpecoxiashe rmnét%agul@c@fd%t sh5fgRe ¥4 xedly ,
supported by said shaft, and extending

‘Actuator arm 24 1is pivotally sﬁpported about axis 34
permitting the actuator arm 24, load beam 25, and slider 26
- ' to be pivoted in order to positibn slider 26 at any point
' ' across the recording surface 14 as recording surface 14
rbta__tes beneath slider 26. Accordingly, all recordable
regions of recording surface 14 may be accessed by the
¢ combination of the movement of the recording disk 12 and the
pivot movement of actuator arm 24. Actuator arm 24 is
positioned by actuator drive 30 which is electronically
cont rollaa to select the pivoted position of actuator arm 24
and load beam 25. Shaft 18 and pivot axis 34 are both
spatially positioned and rlxed relative to each other by base
plate 32, thereby insuring accurate, repeatable positioning
- of slider 26 over recording surface 14 of disk drive 10.

Extending from the distal end of load beam 25 is tang 28.
Tang 28 may be engaged by load/unload device 22 when the load
beam 25 is pivoted inwardly toward the shaft 18. Should it
be desired to turn off the disk drive motor and thus stop
providing power to rotate the disk 12, it would be necessary
to unload slider 26 from the recording surface 14. This
unloading is necessary to prevent damage to the recording
surface 14 when slider 26 contacts recording surface 14 due
to the dissipation of the aerodynamic film between the disk
12 and slider 26. Further, it insures that when disk 12
again is rotated, the slider 26 will not be resting on the
disk 12 surface and therefors cannot abrade or otherwise
damage the recording surface 14 during disk rotation start-up
or spin-up. Further, the friction forces betwesn the slider
26 and disk 12, when at rest, resist spln up and starting.
... Alsoc rsmoval of the slider 26 from the disk 12 el1m1nafes the

RC 9 93 027
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geﬁeraIPy radially fromsaid axis of rotation and over said inside edge.
The preferred enbodi nents of the invention will be described with
references to draw ngs which are described bel ow and the detail ed
description of the invention which follows. :

DRAW NGS Fig. 1 illustrates a disk driv; of the type which can
advant ageously utilize the present invention. Fig. 2 is an enl arged

view of the disk driygesispbng &ew0iOrrorbed cnsbaddu1angrSRAf torafOUil @2 the
| oad/ unl oad devi ce. poss-section of a disk drive

I ncludi ng a notor, hﬂ%?ndfgtgk%% I§ﬁ§f? nmount ed | oad/ unl oad devi ce.

Fig. 4 is a cross-setPtbiPof a disk drive with the | oad/ unl oad devi ce being

cover nounted. Fig. 5is an enlarged view of the disk drive hub,

shaft and cover nounieccthoost dbh @Adafl€\oE® beam 25, together with slider 26

' and tang 28 are pivoted toward shaft 18, tang 28 will contact
the upper surface 23 of load/unload device 22 and will be
forced in a direction away from the recording surface 14 of
disk 12. As further pivoting motion moves tang 28 closer to
the'dentef-gf disk 12, the distance between slider 26 and
recording surface 14 will increase due to the upward force
exerted on tang 28 by surface 23 'and the resultant flexure of
load beam 25.

The displacement of the slider 26 thus may be observed in
FiG. 3.

Disk 12 is supported by hub 16. Hub 16 may form a part of
rétor 42 of the electrical drive motor of the disk drive 10.
'@héxstator 40 is the other significant portion of the drive
motor. Rotor 42 is supported in a rotational relationship
with shaft 18 by bearing assembly 38. Shaft 18 typically is
fixedly engaged with the base plate 32 and remains
stationary. Attached to and positioned surrounding shaft 18
is support disk 20. Extending from disk 20 in a generally
radial direction, is the load/uniocad device 22, as
illustrated in FIG. 3, formed as a”shallow rise ramp surface
23 or wedge. Slider 26 is illustrated overlying disk 12; in
actuality, a very small air gap 27 exists between slider 26
and the recording surface 14 of disk 12. Slider 26 is
supported by load beam 25, which is not visible in FIG. 3.
However, tang 28, an extension of 1load beam 25, is
illustrated as it engages inclined surface 23 of load/unload
device 22.

ks can be readily observed in FIG. 3, whenever slider 26 is
moved toward shaft 18, the tang 28 will be forced to rise

-~

move in

[4)

azlong surface 23; because tang 28 and slider

RO & 93 027



5 * FI& 6 illustrates the | oad/unload device with an arcuate ranp surface

and a ranp surface having two distinct slopes. Detail ed
Description of the Preferred Enbodi nent of the Best Mde of the

| nventi on Contenpl at ed By the Inventors For Carrying Qut the

I nvention During the course of the detail ed description of the
invention, reference will be made to various  figures of the draw ngs and
el enents therein by reference nunerals, where like itens bear the sane

reference nuneral . concdief,esrideg pivilalde/whiendralm fromt edi floxdmive thO |

il lustrated having ng ordi
surface 14. The di s%uﬁggf%‘tdﬁ%a ﬁ;’hﬁlksl%?{ j’umcf%g rabRed) ané‘gﬁ%g& &d rt% hub

16. Hub 16 typl Callylovgm eﬁ OBHalsl face 2 tang 28 1s translate
'depressed region 44 formed in the shape of a trough extendlng

across load/unload device 22 by actuator 30. (FIG. 1). Tang

. 28 then will be resting in trough 44 as illustrated in
"FIG. 3. Tang 28 is illustrated in this position as 28'. The
spring force of the load beam 25 against the upward movement
of tang 28' will act as a detenting force and will inhibit
“the"movement of tané”28' out of the trough 44, except when
such spring force is overcome by actuator 30. Accordingly,
slider 26' and tang 28' will be retained in its detented
position and will not be permitted to slide down surface 23
and undesirably and inadvertently contact surface 14 of disk .
12. The trough 44 depressed into surface 22 forms a
retaining means effective to retain the tang 28 or 28'
together with slider 26 or 26' in their retracted and
withdrawn position well away from surface 14.

After disk 12 is restarted and rotating at a desired
rotational velocity, the actuator drive 30 seen in FIG. 1 may
act to pivot actuator arm 24 and thereby force the tang 28°
out of trough 44 and across surface 21 onto surface 23. Then
further translation of the tang 28 down surface 23 will
re-present slider 26 to the aerodynamic air bearing f£ilm in
gap 27 on top of surface 14 for continued normal operation of
the disk drive 10. The slope of surface 23 with respect to
the recording surface 14 of disk 12 desirably is made quite
shallow, typically not more than 20 degrees of an included
angle between surface 23 and recording surface 14. The small
included angle between these two surfaces 23, 14 results in
a much smaller velocity vector toward the disk 12 due to the
momentum of slider 26 and the spring force of load beam 25 as
the tang 28 rides down slope 23 toward disk 12. The much
smaller and more controllable relative velocity of slider 26
toward disk 12 significantly will rsduce the possibility of
crashes or slider impacts into the surface of disk 12.

RC 9 §3 027
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supﬁorteg on shaft 18. Shaft 18 is a portion of the notor, not shown.
Shaft 18 is generally fixed relative to the base plate 32 while the hub
16 is attached to the rotatable nenber of the drive notor, not shown in
FIG 1. Fixedly attached to the end of shaft 18 is support disk 20.
Support disk 20 provi des an attachi ng nmeans and support for | oad/unl oad
menber 22. Load/‘unl oad nmenber 22 generally ®&xtends radially outward from
the axis of shaft 18 and has sufficient width at all points to be able to

trace an arcuate patirdf®iR=eigpply isstatyrdcatesini e SPeRRMCE PALKCERM er ed
about pivot axis 34segment|qf @r He¥ldawocybinfedat &bfisoshape wirdy engigted with
representations ontthe sthtadesCoy ding suUthaeRsléhnf crlé sndast Besideletn26
-W_h| ch | ncorpor at e&sﬁc%%dﬁacé@%&"”ﬂaﬁd hgad mmd 'Y li%_QOW?’ a bSint :
di sposed over recordHﬂg sur&gcgsl4 of dlék. % Slider 26 1s_, sugggrted in
close proximty to THEFEcofar g S fiFaes” MAtbye SHhiiGt¥iratdr2af me22%%nd

| oad beam 25. Loath 5@avm Dxom supfacer pgiwhidptatrshpeyampht B¢ &893t R%r i ng
force onto slider 26ricttiomesl Kieagi bgteddndesurPficdsn 26|, 088, proOXENd teying 024 he
recor dlt ng b SUFIﬁPewﬂiﬁa- afrEFlﬁcéé !f?ﬁégi%@a@{‘%a&?%%@'éwmt E)fea}&fz_e%‘lreﬁég%veb
separated by a in air m c ) ed under ne sl ide y
“the rotation of disk T-,ffjaceﬁ'\rqllag’ 223.%11’ E#Ji Y”n%q’ case ‘and thus “may "be More

_ - -+ ‘precisely controlled by the actuator drive 30 whenever tang

28 is moved downward along surface 23 to reposition slider 26
' ab@?é recording surface 14. Further, thé actuator drive 30

may not need to be sized in a significantly larger version to

overcome these forces.

To further reduce frictional loads exerted on tang 28 and
consequently actuator drive 30, the load/unload device 22 may
be fabricated of a rigid plastic material which has been
loaded with polytetrafluoroethylene (PTFE) particles. The
PTFE- particle loading will inherently produce a surface on
which the PTFE particles will be exposed. By virtue of PTFE
being.al very low co-efficient of friction material, the
movement of tang 28 over surfac§§_23, 21, 44 will be greatly
enhanced. - '

‘With brief xreference to FIGS. 4 and 5, the load/unload device
22718 {11ustrated as attached to the cover 60 of the disk
drive 10. The attachment of the cover 60 may be advantageous
to define the position of the load/unlozd device 22 without
precise regard to shaft 18, thus simplifying manufacture. In
;?g@,wﬂw- .. ..i...a2ll other respects, the operation of the load/unload device
: 22 in conjunction with tang 28 and slider 26 are identical to
that described with respect to FIGS. 2 and 3.

Referriﬂg again to FIGS. znénd 5, it should be noted that the
surface 62 of the load/unload device 22 preferably is formed
'ih an éféuaﬁé'shape, the center of the arcuate segment being
the pivot axis 34 around which the actuator arm 24 and locad

RO 9 93 027
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.6'7aerod§nanically flies slider 26 at a small altitude above the surface of
the disk 12 thereby insuring that slider 26 does not inpact or contact disk
12 while disk 12 is being rotated; however, at the same tinme, slider 26 is
sufficiently close to recording surface 14 to be able either to read or
wite data with respect to the nagnetic recording surface 14. Act uat or
arm 24 is pivotally supported about axis 34 ¥ernmitting the actuator arm 24,

| oad beam 25, and slider to. be pivoted in order to pqsition i der.,26 at
any point across th&é’g%gczosrz%l_tr‘l’gt'sur Ace LA RS (SCOF H Ry °surt¥‘3cseu’%?creo 4tes
beneath slider 26. MATESr fitgIhe sgrerRioPaEM® Farfl dAsaRt PRCHIFIRAY
surface 14 may be aééesSethdylaakdéuriozdi dariaen 28f isheffentémenthmofughhell

r2ecor di ng di sk éZbaaﬂaééseoﬁirv@Iemaﬁt/QﬁEBﬁe afangCidiaboin@EFoRdhe tASIgHAL DT dar m
24 i s positioned by L Leh J.s t ' V. sCONL.T, ed to
sel ect the pivoted tggstidtf)lg%?\{o ea%ﬁ?%% o%wéggeﬂr%%%%l %ﬁgj e%g%érﬁe%ggltghgft 18
and pivot axis 34 aPEHhdJEATspHt FEFPIPIP8sTHitaRed%aRl $iskel?rel ative to each

ot her-by base plate 32, thereby insuring accurate, repeatable positioning
of slider 26 over rwteh debgreitel Bc@1d4 60dndlFrsk. df iancadditiondX et ifgné r om’
the distal end of |gad heangg LSmh#H18288aedAN0 28 DRY sRGeNGR9E Ll ea
- Oad/ unl oad devi Ce%gr aceeg :P,e 2|3(.)ad8urface 21 is substantially parallel to a
' disks to which it is closely positioned, while surface 23 is
sloped to remove slider 26 from disk 12 as in FIG. 1. Holes
68 are provided to locate and to moﬁnt the device 22. The
curve of surfaces 21, 23 creates a point contact with tang 28-

in FIG. 1, thereby reducing frictional forces.

Surface 66 is disposed relative to trough 44 so that the
surface of slider 26 that most closely approaches the disk 12
during flight will be disposed proximate thereto. With the
slider 26 in a close position to the surface 66, the slider
will be unable to move a significant distance or to rotate a
significant amount in the event that the disk drive 10 is
bumped or jarred, creating significant inertial loads on the
slider 26. Without the surface 66 acting as a stop for the
slider 26, the mass of the slider 26 may be sufficient to
overstress the support of the slider which is a part of the
load beam 25.

The load/unload device 22 may be formed in a mirror image
shape and mounted on the frame or base plate 32 of the disk
drive 10 to interact with a load beam 25 and slider 26
disposed to scan a second side of disk 12.

One very significant aspect of the load/unload device 22 that
it be relatively short in length and have a shallow rise
dictated by the small included angle between surfacss 23 and
14 is that in the event of power failure durinq operation,
slider 26 may be withdrawn from the disk recording surface

RO ¢ 93 027
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‘beam 25 1 's pivoted inwardly toward the shaft 18. Should it be desired to
turn off the disk drive notor and thus stop providing power to rotate the
disk.12, it would be necessary to unload slider 26 fromthe recording
surface 14. This unloading is necessary to prevent damage to the recording
surface 14 when slider 26 contacts recording surface 14 due to the
di ssi pation of the aerodynamc film between {he disk 12 and slider 26.
Further, it insures that when disk 12 again is rotated, the slider 26 wll
not be resting on thd:die P AgtPaker amd ihehieidhbeanaimoendeade2bmay
ot herwi se damage-t hger @iosthidngosehane thhgdasi ngrKi Slougnt a1 i om Start tep or
spin-up. Further, the Gidchhniyelf 0f ¢as Rebrealy therk! dehs 26 rant (disknl2,
when at rest, resi st .gpl b, Up and starglng A 50 Lempyal, o 1he plL0eh.20
fromthe disk 12 el % hates® PR 7
‘di sk 12/slider 26 foi€ésithat resardingr vhicesthrppm@oser thelvist Brikif@sdel ay
di sk 12 spin up. ‘the fact that the rotational momentum of the hub 16 and disk
12 will cause the drive motor cémprised of rotor 42 and
stator 40 to form and operate as a generator. The generating
function of the rotor 42 and stator 40 will create sufficient
" electrical energy to permit the actuator arm assembly 24 to
be driven from a position over the reco:ding'surface 14 into
'ehgagement with load/unload device-22'and into a position
where tang 28 is engaged with trough 44 and thus is detented
in its stored/retracted position. If the slope of surface 23
is too steep, insufficient power may be generated by the
stator 42 and rotor 40 during'this coasting powering-down
"period to be able to propel tang 28 all the distance to
trough 44. '

Thg_need for a very low force load/unload capability is
emphasized whenever disk drives are reduced in size to be
used in computers such as portables and lap top type
computers. With portable and lap top type computers
operating on batteries, the disks are started and stopped’
very frequently to maximize the amount of stopped time thus
eliminating battery drain. With requirements expected to
specify that the start/stop cycles of a disk drive will
number approximately one million during the life of a disk
drive, it is essential that the method used to remove and
hold the slider out of engagement with .the disk drive
recording surface be highly reliable, very simple, and have
an extremely low.power consumption.

wWhile the invention has been illustrated and explained with
reference to thess embodiments, it is expected that other
minor modifications may be made to the invention without

-
L
-

I

departing from the scope of the protection granted by the

appended claims. .
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As actuator arm 24—andtoead—beam-25;-together with slider 26 and tang 28

are pivoted toward vm' |1 contact the upper surface 23 of i
| oad/ unl oad devi ce W@@!‘" @ rced in a direction a THISOSHMEETEHAS BEEN
recordi-ng surface 14« 0Tc further pivoting notion m)veggpm[je

closer to the center of disk 12, t he di stance between sl i der—2t~atd -

recording surface 14 will increase due to the upward force exerted on tang
28 by surface 23 and the resultant flexure of”|oad beam 25. The

di spl acenent of the slider 26 thus may be ghsgdved in FIG 3. Disk 12 is
~supported by hub 16. Hub 16 may forma part of rotor 42 of the el ectri cal
drive notor of the dISk dr|ve 10, The_stator 40 is the other" ni f i cant
portion of the drive Inot’or 13 tBioah ‘?es"l§up58?’t gt F?Fténﬁotaatﬁldﬁ f ot a
relationship with shaft mgrbyibersdondiagséndlt yasse Stk 218sunipreabFyai s
fixedly engaged with thenatzg@selqalﬁé@raﬂn@ndmenﬁaﬂslgstaat lzanar e Abtacimad to
~and positioned surroundi figshafd;.18 is support d| sk 20. Extendi ng from di sk
20 in a generally radial di rect.ion d/.unl oad, devic as

illustrated in FIG 3, forned 5893 s?ﬁ%?‘?sglm?‘?‘? ﬁx %n%l?FP’éﬁ%‘tha BPI'vdéDd’ e.
Slider 26 is illustratedbveifyiskhgtaiesk sp2d Wﬁﬂ%t%@??ymc’@amrﬂftgmqg air
gap 27 exists between slgaetraPt andiidieyr eciomndi Agsadtrf ace (4idf adisk k2.
Slider 26 is supported byogagga&'b'eam 25 which i's not visible in FIG 3.

However, tang 28, an extension. 25 St e
engages inclined surface 23 8% ‘10 unI 58% Rembér ! S8R CELRS e

respect to sa1d axis of rotation;

said wedge shaped member having at least two
surfaces, a first one of said surfaces disposed
displaced from said disk surface, forming an incline
with respect to said disk surface, with said first one
of said surfaces increasingly displaced from said disk
surface as distance from said axis of rotation of said
disk to said first one of said surfaces decreases and a
second one of said surfaces decrezsingly displaced from
said disk surface in a region intermediate said first
one of said surfaces and said axis of rotation,

whereby a lcad beam of said disk drive may engage

da
said inclirned surface and be displace

[s2]
rh

rom said disk by
R movement of szild load beam about & pivct axis toward
said axis of rotation &and retained in & detented
condition by said regioﬂ of said second surface and
movement of said slider .away from said axis of rotation
releases said slider from a position displaced from said
disk surface to a position proximate said disk suriface
"in & controlled manner preventing collisions between
said slider and said disk.

Shee HasBam1Rci
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1de'\'/ii‘-ce 52 As can be readid-y-observed in FIG 3, whenever slider 26 is

moved toward shaft 18, ﬂ \ be forced to rise along surface 23;

" because tang 28 and Sl\m ilg‘g‘ (lmv

'8 concert, slider 26 LW rawn from'cl ose proximty E'ﬂ&‘ﬁ"&%&%ﬂlﬁﬂm
g

When t ang 28 has reached the apogee of its novenent along sdrface

28 is translated to a depressed region 44 formed in the shape of a trough
ext endi ng across | oad/ unl oad device 22 by actuat or 30. (FI G 1) Tang 28

then will be resting in gh. .44 .as ustrate
illustrated in this posf'{ | g% sgr'lspfg memFﬁe $HAR OLTQ&?’C hac?fad %nd sSa%l §ﬁ1 25 .

agai nst the upward novenent a35FUR g aygundy Ial ﬁélﬁte&’s as#Et erfePRET f drdagand
will inhibit the novenerfubstantbingl?8to-dotanfd wheh tyaddgbivbt, agxsept satian
such spring force is ovaersa@needny, actuator 30. Accordingly, slider 26" and
tang 28" will be retained in its detented

4. The load/unload device of any one of claims 1 to 3

wherein said second surface forms an inclined angle of
less than 20 degrees with respect to said disk surface.

5. The 1load/unload device of any one of claims 1 to 4
wherein said wedge shaped member is comprised of low co-
efficient of friction material which is particulate and
loaded into a rigid material.

6. The load/unload device of claim 5 wherein said material
comprises polytetrafluroethylene.

7. The load/unload device of claim 5 wherein. said
engagement of said wedge shaped member and said load
beam form a line contact.

8. A disk drive for the storage and retrieval of data
comprising:
a disk with two sides having a magnetic coating on
at least one of said two sides;
a hub fixedly attached to said disk for supporting
said disk; . '
an electric motor having at least a rotor for
rotating said disk and said hub;. _
' said hub, having an axis of rotation, and drivingly
engaged with said rotor:;
a shaft cosxial with said hub and said disk;
a magnetic read/write head;
an actuator means for -positioning szid magnstic
head relative to said disk and moveable to pass said
head over said magnetic coating. of said disk in & -
generally radial path rsalative to said hub;
- a meéns for displacing said head from szid magnetic '

RO 9 33 027 !
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_ posi'itlon2 and will not be permtted to slide down surface 23 and undesirably
- and |nadvertently cﬁ'ﬂﬂﬂ E 'mm'mm!, of disk 12. The trough 44 depressed
into surface means effective to ret ‘5 NeAF BEEN
or 28' toget her W|th sli‘det 26 of 26" in t hei'r retracted aniw MED
posi_tlon wel | away from surface 14. After disk 12 is restafted E

rotating at a desired rotational velocity, {fe actuator drive 30 seen in
FIG 1 may act to pivot actuator arm 24 and thereby force the tang 28" out
of . trough 44 and acrossceanihacef2baddt disurimceed®ns#hen fsaidhectuator

translation of the tangm&feneQMKbﬁtéﬁiaqeea%Btwaﬂa E81P183E8NbE Sdedefo? @t O the
aerodynam c air beari ngS;dl npldé)pl \g/%q Zneg%t 98f0f61§1g‘1;ac§8§f 4:3m5§13; ont| nued

normal operation of the

respect to the recordi nbn%ldPF‘éc%urfécﬁfw’dihs P?nlénﬂJe‘QefiaBP?/l% sbeﬁ'ﬁﬂ%i qﬁj"llfie
shall ow, typically not @rmkanhaarilOingégrelesuofacenof leksdédnaifgkdegbeisween
surface 23 and recordi ngaisfhéace £dd.qaifpeacsmgl durichet lide!hdiﬁh@eerlae&m%& t hese

two surfaces 23, 14 res%ﬁét&?n aql'gEfQ: gnﬂ&rﬁ ﬁglagktynélgﬁégeagg Ioaat he

di sk 12 due to the nonentum o rin ofce.o beam

25 as the tang 28 ri des>HohACKIGHE ‘??nﬁo%%raojoq YRS HTAT2E Y Per and
more controllable rel atpwtvenotuspyaczﬁd §¥¢I@1é|a1<26ﬂltsé$ward di sk ‘12

significantly will reduce the possibility of crashes or slider inpacts into
the__ surface of d'Sk9.12 The disk drive of clalm B_Whereln said means for
' displacing is supported by said shaft and stationary

relative to said shaft.

10. The disk drive of claim 8 wherein said means for
displacing is supported by a cover of said disk drive.

11. The disk drive of any one of claims 8 to 10 wherein said
means for retaining comprises a surface formed into said
means for displacing said surface continuous with said
inclined surface. '

12. The disk drive of any one 6f claims 8 to 11 wherein said
actuator means includes an actuator axis of rotation and
comprises at least one load beam having a longitudinal
axis extending through said axis of rotation of said
actuator means.

13. The disk drive.-of claim. 12 wherein said load beam

comprises an extension projecting radially from said

P . axis of rotation of said .actuator, beyond said slider
| and into encjagement with said means for displacing, when

said load beam is rotated to approach said axis ci
rotation of said hub.

14. The disk drive of claim' 13 wherein said extension
comprises an external surface of a partial cylinder
disposed for engadement with said means for displacing,

RO ¢ 93 027
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9 zTang‘ 28 preferably is fabficated in the shape of an arcuate segnent of a

hol'l ow cyl i nder. This iﬂ,WImﬂm”ﬂ ﬁ with the surfaces 23, 21, 44

insures that the conta pective surfaces and th

a line or-a point contact. © The Fine cohtact will be suffici ent?ﬁlgz% EHRS BEEN
slider 26; away fromsurface 14 while at the sanme tine reduci nglthe CED

frictional |oad between surfaces 23, 21, 44 and tang 28. Wth a reduced
frictional load, tang 28 may be-noved relatihye to surfaces 23,- 21, 44

wi th ease and thus' may be nore precisely controlled by the actuator drive
30 whenever tang 28 is tHweBy dfvvmidag b alinagesuedéace 23 to reposition slider
26 above recordi ng surface- 14 Further, the act uator drive 30 may not need

to be sized in a S|1gln::H}g% %/Aar er v reS| osp ggggrypsgggsreetfa% t"c:}s
id

To further reduce f on conse
actuator drive 30, the fQi@GFB‘h‘P G*&Gpﬁbiﬁscé "-2-’?“%}05@34 ABFP SRLEd
pl astic material which &aplbebmny | amiledisgioshd porarsaersé | bor seihypare ¢IPTFE)

particles.  The PTFE pasddnehe d0adiakabublor RBERENT |y produce a surface on
whi ch the PTFE particles will be exposed. By virtue of PTFE being a very.

Iowco effieient of frlctlon material , the
The disk drive of claim 8 further comprising a support

surface disposed intermediate said disk. and said
retaining formation and protrudring- from said
load/unload device and further disposed to support said
head when said actuator arm is disposed in said

retaining formation.

RO 9 93 027
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nmovement of tang 28 over surfaces 23, 21, 44 will be greatly enhanced
Wth brief reference to FIGS. 4 and 5, the |oad/unload d VI%B E'TSHAS BEEN
illustrated as attached to the cover 60 of the disk drive FA
attachnment of the cover 60 nay be advantageoﬂs to define or—ot

t he | oad/ unl oad device 22 wi thout precise regard to shaft 18 thus
sinplifying manufacture. In all other respects, the operation of the

| oad/ unl oad device 22 in conjunction with tdéng 28 and slider 26 are

again Lo FIGS. 2 and Bor TLRRBET BR8 MoVBGTRAC Ve Uy ARaoN] B b’

| oad/ unl oad device 22 preferably is forned in an arcuate shape, the center

of the arcuate segnent being the pivot aastradtaround which the actuator
arm 24 and | oad 10

A load/unload device to remove the slider from the proximity
of the magnetic recording surface of a disk in a disk drive
whenever the disk is to be stopped is disclosed. The
load/unload device is a ramp-like wedge which extends
generally radially-from the center of the magnetic disk and
to the magnetic recording surface of the magnetic disk. When"
the slider is moved toward the center of the disk by an
actuator mechanism, the end of the locad arm supportling the
slider, referred to as a tang, will engage the inclined plane
of the wedge and lift the slider from the surface of the
magnetic disk as the slider is translated closer to -the
center of the disk. Once the slider has been removed from
close proximity of the disk, the tang may engage -a.
trough-like surface on the structure supportihg the wedge and
will effectively detent the position of the slider through
the forces exertad on the tang by the load beam of the
actuator. Thus'the disk will be protected from undesirable.
and damaging impacts of the slider against the magnetic
recording surface of the disk thereby prolonging disk

utility.
FIGURE : 1
RC 9 $3 027 ——
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beam 25 pivot. This arcuate formation of the surface 62 insures that the
engagenent between tang 28 and the surface 23 of the |oad/unl oad device 22
is effective through all phases of novenent of the tang 2 ﬂﬂs ? ke
trough 44 to support the slider 26 in its raised or retradgt ﬂﬁ%f H$$
fromthe recording surface 14 of disk 12. Wth referenc EBnd
FIG 1, an additional enbodinent of the |oad arm unload device 'S
shown with curved surfaces 21, 23. Surface 21 is substantially paraIIeI
"to a disks to which it is closely positioned, while surface 23 is sloped to
renove slider 26 fromdisk 12 as in FIG 1. Holes 68 are provided to |ocate
and to nount the device 22. The curve of surfaces 21, 23 creates a point
contact with tang 28. in FIG 1, thereby reducing frictional forc G 1
|

Surface 66 is disposed relativeggto trough 44 so that the surﬁqce Slider
- 26 that nost closely approa: A._be_d|sposed
prOX|nate thereto. Wth t t he surface
66, the slider will be un gTe e a
.significant anount in the arfed,
creating significant inerfi faEe
66 acting as a stop for t be
sufficient to overstress t he
| oad beam 25.
W
_/

23

28 4
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The | oad/ unl oad device 22 may be formed in a mrror inmge shape and nounted
on the frame or base plate 32 of the disk drive 10 to interact with a | oad
Ream 25 and slider-26 disposed to scan a second $ide of dis
significant aspect of the |oad/unload device 22 that it be
in length and have a shallow rise dictated by the small ind
-between surfaces 23 and 14 is that in the event of power fail ure ourtre
~operation, slider 26 nmay be w t hdrawn fromthe disk recordi ng surface

+ 14; also the actuator arm 24, |oad beam 25, and tang 28 nmay be pivoted to
-engage tang 28 with trough 44 in order to prevent danage to the recording
surface 14 as a result of the disk 12 stopping.. The renoval of the slider
26 fromthe vicinity of recording surface 14 upopr failure utilizes
the fact that the rotational. nentunlof t he hub igpwﬁ% disk 12 will cause
“the drive not g d@ner%ed OBS 4tor 42 and

10
21 60 ///
| e n [/
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gtator 40 to formand operate as a generator. The generating function of
:the rotor 42 and stator 40 will create sufficient electrieal—el to
pernmt the actuator arm assenbly 24 to be driven froma JHISSHE‘E’P a6 d '
recording surface 14 into engagenent w th | oad/ unl oad deyice ;%ggﬂ $: 3
position where tang 28 is engaged with trough 44 and t huS : I
its stored/retracted position. If the slope of surface 23 is too steep,

i nsuf ficient power may be generated by the stator 42 and rotor 40 during
~this coasting powering-down. period to be able to propel tang 28 all the
di stance to trough 44. The-need for a very |low force .l oad/ unl oad -
capability is enphasi zed whenever disk drives are reduced in size to be
used in computers such as portables and |ap top type conput ersg, W t h
portable and lap top type conputers ogperating on batterFi@; e di sks
are started and stopped very frequently o maxi m ze theNanount of stopped
time thus elimnating battery drain. Ith requirenments expected to specify
~that the start/stop cycles of a di drive will nunber appnroxi mately one
mllion during the life of a di drive, it _ds-essential thaf the method -
used to renove and hold the slifer out of erngagemsqt-with the\disk drive
~recording surface be highly reljable, Aefy sinple, angdihave anextrenely

| ow power consunption. Wi | e @sen '%{ustrat d and

expl ained with reference to the | dZt hit ot her

m nor nodi fications my be mad
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departing fromthe scope of the protection granted Q
CLAIMS 1. A disk drive for the storage and retriey
"a base pl ate; a disk-with two sides having a
| east one of said two sides, said disk having an i

Jixedly attached to said disk for supporting said di
motor having at least a rotor for rotatipgssaid diskK

Si

sk

gnet i C coatl nc‘ [(
de1@ddjé&“3 w36

an elleq

sai d hub, having an axis of rotation; and dr|V|neg

and sal d hub;

tengaged with saidl
rotor; a shaft fixedly supported by said base plate and ?gigla
sai d hub and said dISkSO sai d shaft rotatably supporting an ex 4n&

-through sai d hub;

with

nwnt L oM



=)

v AT R TR R n e s

a magnetic read/ wite head; an actuator armfor H Sor
_ magnetic head relative to said disk and noveable to pags sahﬂ)yéﬁgﬁﬁger
* sai.d magnetic coating of said disk in a generally radial| }pat et
sai d hub; a |l oad/ unload ranp for displacing saidjhgad from said
magnetic coating of said disk in response_to said actudgtor arm novenent
said head toward said axis of rotation of 243id hub, sai
conprising an inclined surface with .an included angl e éﬁnge sai d disk
and said inclined surface of Iess than 20 degrees, said 19ad/unload ranp
further includinggg retaining f-or4dti on di splaced fromsaid ?st and
engageabl e wi8h $ai ead in a

ai d agguat or ~an 2%@( hol di ng sai d -igneti

position displ cez fZlom sai d i"sl{,5"sai d | oad/qql oad“Panp Ai sposed

proxi mate sard ax| s of rbtath@n fy&-oly'd pp ed py sdid shaft, and
extending g T TV N OATSare a@ s of Ferarkonsnaoverssai d .
inside edge 2. Fe—dskaide—6 cldiml erein 8 sai d\ act}7at or
arminclude;anatuatro | om~and Conp %’bs aglgst ’ | oad
beam havi ngla | ¢gngi t uqi fgd=—e axt-eratrest M oogHsai d axi s—oFThtatti on of
sai d ==

N > = A_—12
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actuator arm _

-said | oad beam conprises an extension projecting radi al
rotation of said actuator arm beyond said magnetic he
engagenent with said |oad/unload ranp, when said |oad

.approach said axis of rotation of said hub; said
an external surface of a partial cylinder dy8posed for

curved engageabl e surface of said |oad/unload ranp to f
contact. 3. The disk drive of claim1l wherein:

REPLACEMENT SHEET} ¢
hd! and i nto
hehmit @ JUBt BS6d
ekt ensi on conprj ges
engagenent w th

o

Ba-anoint
1

sai d actuator arm

i ncl udes an actuator axis of rotation; sai d | oad/ unl 646y afp is

arcuately shaped and said shape is &afcuate ar

14
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of curvature substantially co-located with said axis o RF

uator arm ;
'- %(I;I[DLACED 14 coating ¢f | sel 4 AUGIH/n
response to said actuator . novenent ok said head toyafd said axis o
rotation of sai d hub, said neans for displacing co FSIng an
I nclined surface wth an included angl e between said di sk _and said

i nclined s@fpaeatoowhichsthe tendrof2the deardt beam is engapeil dintreforcedf dito Gh s Waektish
further includin na(‘i aretainin formati on di splaced fromsaid di sk and
engageabl SSURstantially coaxial wigh %mngmw #xis ohthiedioad) beand Theynetentiorhefithd N a
position d| | aced from said disk, The di sk drive of claim 8 wherein
sai d meanss19fbin a rals%cfgb Feee R%ltwdﬁé‘ﬁl’@@e@yum ge Shafinuedrforest exerted amy

relative tg, ?&ddb 2 ha{)y an actuator mechanism. Without such actuator force, both the spring
forces, known as preload exerted on the end of the load beam as well as the deflection
forces stored in the load beam and actuator arm when forced toward the ramp, will cause
the loan beam to slide back down the inclined surface and will permit the magnetic head
and slider to contact the surface of the magnetic rebording disk. Garcia, et. al., requires
some type of retention device to lock the actuator mechanism in the displayed position so
that where the sliders/magnetic heads is held withdrawn from the disk surface.
SUMMARY OF THE INVENTION |
It is an object of the present inventiop to ameliorate one or more disadvantages of
the prior art. |
According to one aspect of the preserilt invention there is disclosed a disk drive for
the storage and retrieval of data comprising: a base plate; a disk with two sides having a
magnetic coating on at least one of said two sides, said disk having an inside edge; a hub
fixedly attached to said disk for supporting said disk; an electric motor having at least a
rotor for rotating said disk and said hub; said hub, having an axis of rotation, and
drivingly engaged with said rotor; a shaft fixedly supported by said base plate and
coaxial with said hub and said disk, said shaft rotatably supporting and extending
through said hub; a magnetic read/write head; an actuator arm for positioning said
magnetic head relative to said disk and moveable to pass said head over said magnetic
coating of said disk 1n a generally radial path relative to said hub; a load/unload ramp for
displacing said head from said magnetic coating of said disk in response to said actuator
érm movement of said head toward said axis of rotation of said hub, said load/unload
ramp comprising an inclined surface with an included angle between said disk and said
inclined surface of less than 20 degrees, said load/imload ramp further incluciing a

retaining formation displaced from said disk and engageable with said actuator arm for

ngvet > M
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10. The disk drive of claim 8 wherein said neans for di spl'acing
supported by a cover of said disk drive. 11. The disk|d i\fp4q£(u@m7ona
of clainms 8 to 10 wherein said nmeans for retaining conprises a surfa:e
formed into said means for displacing said surface cpntTrooos—wrth=sai d
i nclined surface. 12. The disk drive of any one of cliins 8 to 11
wherein said actuator nmeans includes an actuator axis of rotation and
conpri ses haldihgasid magnetio hdadbpearpositiomdisplatednigom sdidndisk, said loadfualoadtrampi ng
t hrough said axis of rotation of said actuat or means. 13. The disk
drive of cdlmomdmrmmateusmdsaw of setations Hivedly supperigd by ssidathaliy pad sxiending
projecting radjally from sa axi.s of rotatiqn of said actuator,

beyond salgﬁn%rﬂﬁé? ially ffo&hﬂ“‘i‘ A¥Xig 0 H%WOWFW dnside ¢dg8ns for di spl aci ng,
T R N e e e
conpri Ses d%},,‘"?’ég i cg.{ al%uéésgl?%?_d)%}lgw%%atthghetgl\{éd E%gﬁptlon of giesi%%lﬁgo which

engagenent neans spl'a
follows.

DRAWINGS

Fig. 1 illustrates a disk drive of the type which can advantageously utilize the
present invention.

Fig. 2 is an enlarged view of the disk drive spindle motor, hub, shaft and shaft
mounted load/unload device.

Fig. 3 is a cross-section of a disk drive including a motor, hub, disk, and shaft
mounted load/unload device.

Fig. 4 is a cross-section of a disk drive with the load/unload device being ciover
mounted.

Fig. 5 is an enlarged view of the disk drive hub, shaft and cover mounted

load/unload device.
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15 thereby forni'ng a |ine contact. 15. The disk dripve—eé-.clalm 8 or
.13 wherein formation conprises a troughRERf =R mqq,:_.ﬁ'}‘]
sai d means”ml "Ilmﬂmmgﬁm. ng and di sposed transverse to St

5 a

- )

movenent of *saf d tactuasor* neans. 16. fhe disk drive of glp Qﬁg&wgr({pgg [,

conprising a support ~surface dlsposed I nternedi ate | sja

sai d retaining formation and protrudring from | da

| oad/ unl oad device and further di spos€@LAMSupport said head when

said actuator arm is disposed in said retalnlng T or metrofs -

A disk drive for the storage and retrieval of data comprising: -

a base plate;

a disk with two sidé; having a magnetic coating on at least one of said two sides,
said disk having an inside edge;

a hub fixedly attached to said disk for supporting said disk;

an electric motor having at least a rotor for rotating said disk and said hub;

said hub, having anvaxis of rotation, and dri\}ingly engaged with said rotor;

a shaft fixedly suppc;rted by said base i)la_te and coaxial with said hub and said disk,
said shaft rotatably supporting and extending through said hub;

a magnetic read/write head;

an actuator arm for positioning said magnetic head relative to said disk and
moveable to pass said head over said magnetic coating of said disk in a generally radial
path relative to said hub

a load/unload ramp for displacing said head from said magnetic coating of said disk
in response to said actuator arm movemént of said head toward said axis of rotation of
said hub, said load/uhload ramp comprising an inclined surface with an included angle
between said disk and said inclined surface of less than 26 degrees, said load/unload
ramp further including a retaining formation displaced from said disk and engageable
with said actuator arm for holding said magnétic head in a position displaced from said
disk, said load/unload ramp disposed proximate said axis of rotation, fixedly supported
by said shaft, and extending generally radially from said axis of rotation and over said
inside edge.
2.  The disk drive of claim 1 wherein:

said actuator arm includes an actuator axis of rotation and comprises at least one
load beam having a longitudinal axis extending through said axis of rotation of said

actuator arm;
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said load beam comprises an extension projecting radiaily from said axis of rotation
of said actuator arm, beyond said magnetic head and into engagement with said
load/unload ramp, when said load beam is rotated to approach said axis of rotation of
said hub;

said extension comprises an external surface of a partial cylinder disposed for
engagement with a curved engageable surface of said load/unload ramp to form a point
contact.
3.  The disk drive of claim 1 wherein:

said actuator arm includes an actuator axis of rotation;

said load/unload ramp is arcuately shaped and said shape is arcuate around a center

of curvature substantially co-located with said axis of rotation of said actuator arm.
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INNER DIAMETER DISX DRIVE HEAD/SLIDER LOAD/UNLOAU DEVICE-

Abstract

A load/unload device to remove the slider from the proximity
of the magnetic recording surface of a disk in a disk drive
whenever the disk is to be stopped 1is disclosed. The
load/unload device is a ramp-like Qédge which extends
generally radially from the center of the magnetic disk éhd
to the magnetic recording surface of the magnetic disk. When"
the slider is moved toward the center of the disk by an
actuator mechanism, the end of the lcad arm supporting the
slider, referred to as a tang, will engage the inclined planeﬁ-
of the wedge and lift the slider from the surface of the
magnetic .disk as the slider is translated closer to the
center of the disk. Once the slider has been removed from
close proximity of the disk, the tang may engage. -a..
trough-like surfacé on the structure supporting the wedge and
%ill effectively detent the position of the slider through
the forces exerted on the tang by the load beam of the
actuator. Thus the disk will be protected from undesirable -
and damaging impacts of the slider against the magnetic
recording surface of thé:'disk thereby prolonging disk-
utility. - ' '

FIGURE : 1
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