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119(e).
Field of the Invention

The present invention relates to the field of mass storage devices.
More particularly, this invention relates to an apparatus and method for
vibrational dampening of the actuator assembly and the base of a disc drive.

Background of the Invention

One key component of any computer system is a device to store
data. Computer systems have many different places where data can be stored.
One common place for storing massive amounts of data in a computer system is
on a disc drive. The most basic parts of a disc drive are an information storage
disc that is rotated, an actuator that moves a transducer to various locations over
the disc, and electrical circuitry that is used to write and read data to and from
the disc. The disc drive also includes circuitry for encoding data so that it can be
successfully retrieved and written to the disc surface. A microprocessor controls
most of the operations of the disc drive as well as passing the data back to the
requesting computer and taking data from a requesting computer for storing to
the disc. |

The transducer is typically placed on a small ceramic block, also
referred to as a slider, that is acrodynamically designed so that it flies over the
disc. The slider is passed over the disc in a transducing relationship with the
disc. Most sliders have an air-bearing surface (“ABS”) which includes rails and
a cavity between the rails. When the disc rotates, air is dragged between the rails
and the disc surface causing pressure, which forces the head away from the disc.
At the same time, the air rushing past the cavity or depression in the air bearing
surface produces a negative pressure area. The negative pressure or suction

counteracts the pressure produced at the rails. The slider is also attachedtoa -
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requesti ng conpuhsx figing ovékthd\Surthat of tHe@idcad requesting conputer for storing
to the disc. The transducer is typically placed on a small ceram c bl ock,
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I'p W t sliders ve an alr-bearing
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the disc rotates,. air is dr d. bet yween the y.
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surface produces a negative pressure area. The negative pressure or

suction count erdesigsateth bagks ondhe surface ofi hedtaagerdise. rHiel teansdiger & dlshesaid s
al'so attac hePS t %obe mo%e& toOaCtTargzeQ Qrgckz As the storage disc spins and the read/write head
is accurately positioned above a target track, the read/write head can store data
onto a track by writing information representative of data onto the storage disc.
Similarly, reading data on a storage disc is accomplished by positioning the
read/write head above a target track and reading the stored material on the
20 storage disc. To write on or read from different tracks, the read/write head is
moved radially across the tracks to a selected target track.

The methods for positioniﬂg the transducers can generally be
grouped into two categories. Disc drives with linear actuators move the
transducer linearly generally along a radial line to position the transducers over

25 the various tracks on the information storage disc. Disc drives also have rotary
actuators which are mounted to the base of the disc drive for arcuate movement
of the transducers across the tracks of the information storage disc. Rotary
actuators position transducers by rotationally moving them to a specified
location on an information recording disc.

30 The actuator is rotatably attached to a shaft via a bearing cartridge
which generally includes one or more sets of ball bearings. The shaft is attached
to the base and may be attached to the top cover of the disc drive. A yoke is

attached to the actuator. The voice coil is attached to the yoke at one end of the
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20 In addition, access times to data can increase. At the end of a seek, the

transducer must settle to a position over a track. If the disc and attached base are
vibrating, the track below the transducer may be moving thereby preventing the
transducer from “settling”. As aresult, the time required for positioning
increases, thereby affecting positioning performance such as access time. Tracks
25 are becoming narrower and narrower as tracks are being placed closer and closer
together. The problems of settle time are also exacerbated by the decreased
widths. |
Afier a seek, the disc drive may be commanded to write datato a
track. If the transducer is vibrating or moving beyond a selected limit, then a
30 write fault is declared to prevent overwriting or corruption of an adjacent track.
The selected limit may be called a write fault threshold or can also be referred to
as an on cylinder limit. As tracks get narrower and narrower, it becomes

increasingly more important to reduce the relative movement between the track
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20 comer weight may become stuck. The result is that all of the sudden a disc drive
may begin to produce large numbers of read and write errors. The disc drive,
simply put, would be less reliable. There is also a chance that there may be
particles generated from two parts rubbing whenever one part is moving with
respect to another. Such particles can cause disc crashes when they are within

25 the disc enclosure.

Quick and precise positioning requires the reduction of the
vibration of the magnetic disc apparatus caused by the driving reaction force to
the voice coil motor. What is needed is a disc drive which has is less susceptible
to the reaction forces. This will improve settling characteristics after a seek from

30 afirst track on the disc to a target track on the disc and will improve track
following operations of the disc drive. In other words, there is a need for a disc
drive that has less relative motion between the actuator assembly and the base

while under any type of servo control that requires corrections to be
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t here i s a needofthe basedind @ttached cover. The inertia ring may be formed to attach to the
cover so that the ring fills a void between the disc and the attached cover.
20 Advantageously, the inertia ring reduces the vibration of the
magnetic disc apparatus from the driving reaction force to the voice coil motor.
In other words, the added mass and position of the mass near the periphery of the
disc drive makes it less susceptible to the reaction forces. Settling characteristics
after a seek from a first track on the disc to a target track on the disc is improved.
25 Track following operations of the disc drive are also improved. The disc drive
has less relative motion between the actuator assembly and the base while under
any type of servo control which implements course corrections using a driver
such as a voice coil motor. The solution is also static. In other words, the inertia
ring does not move substantially with respect to the remaining portion of the disc
30 drive. As aresult, the disc drive is more reliable over its life. The addition of

the inertia ring to the disc drive during manufacture can easily be accommodated

using current assembly techniques.
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material. In some enbodi nents, t e.inFrtia ri%ma¥ al so.be forned
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and positioned SUChsﬁdﬁ‘hﬁmx*eanodﬁ?cer&ttﬁébﬁe afd disbattabRed thérefd. N9 1S
posi tioned near the periphery of the base and attached cover. The inertia
riong may be Wor FG %is antexploded isometric vigweof thoinetiatringaad thebpst iof the discvoi d
bet ween the disc and {; attached cover. 20 Advantageously, the inertia
ring reduces the vibration of the magnetic disc apparatus fromthe
driving reacti oFIG.& is@ntisorhditic vitwe 6f e iinerfi®HAg attachBd &) the baserdlise dishe added
mass and position of .the mass near the periphery of the disc drive nakes
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The sol ution is al soatsdchéd therdt®. Ot her words, the inertia ring does not

nove substanti al IGy W th respect to the remaining portion of the disc
FIG. 9 is an isometric view of a disc drive having an integral inertia ring in the

e

base of the disc drive.
20 FIG. 10 is an exploded isometric view of the inertia ring, a dampening member,
and the base of the disc drive.
FIG. 11 is a schematic view of a computer system.
D inti { the Preferred Embodi I
In the following detailed description of the preferred
25 embodiments, reference is made to the accompanying drawings which form a
part hereof, and in which are shown by way of illustration specific embodiments
in which the invention may be practiced. It is to be understood that other
embodiments may be utilized and structural changes may be made without
‘departing from the scope of the present invention.
30 The invention described in this application is useful with all
mechanical configurations of disc drives having either rotary or linear actuation.
In addition, the invention is also useful in all types of disc dﬁves including hard

disc drives, zip drives, floppy disc drives and any other type of drives where
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the base of the disc drive. FIG s a aph showi ng test results of
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havi ng anI [ gt ggamis izﬂamﬁmcombgznmém&dlimmeoﬂroaﬂbmngsslammw&eaﬁ@ oFI G 10
is an exploded jsqQnetric view of the inertiarin anmpeni
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descrlptlon of the preferred 25 enbodi nents, reference i's nade to the
acconpanyi ng drb&ﬁwghthmmdﬂmdﬁ&forpawbaMHmY timgs dalied thhh@td Hrshowldown by
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and structural mheapes. Falodla alade ﬂ&tédmutﬁns invention is equally applicable to
sliders having more than one transducer, such as what is referred to as an MR or
15 magneto resistive head in which one transducer 150 is generally used for reading
and another is generally used for writing. On the end of the actuator arm
assembly 120 opposite the load springs 124 and the sliders 126 is a voice coil
128.
Attached within the base 112 is a first magnet 130 and a second
20 magnet 131. As shown in FIG. 1, the second magnet 131 is associated with the
cover 114. The first and second magnets 130, 131, and the voice coil 128 are the
key components of a voice coil motor which applies a force to the actuator
assembly 120 to rotate it about the actuator shaft 118. Also mounted to the base
" 112 is a spindle motor. The spindle motor includes a rotating portion called the
25 spindle hub 133. In this particular disc drive, the spindle motor is within the
hub. In FIG. 1, a number of discs 134 are attached to the spindle hub 133. In
other disc drives a single disc or a different number of discs may be attached to
the hub. The invention described herein is equally applicable to disc drives
which have a plurality of discs as well as disc drives that have a single disc. The
30 invention described herein is also equally applicable to disc drives with spindle
motors which are within the hub 133 or under the hub.
FIG. 2 details the actuator arm assembly 120 in an exploded view.
Each of the arms 123 of the E block or comb assembly 122, except the arms 123
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cartridge 240 fits within the bore 142 in the actuator arm assembly 120.
20 FIG. 3 further details the bearing cartridge 240 and its attachment

to the actuator arm assembly 120. The bearing cartridge 240 is comprised of a

first bearing set 244, a second bearing set 246, an outer sleeve 248 and the shaft
118. The actuator shaft 118, the first bearing set 244, the second bearing set 246
and the outer sleeve 248 are made of the same material so that when the bearing

25 cartridge 240 is heated during the operation of the disc drive 100, all of the
components have the same coefficient of thermal expansion.

FIG. 4 is a top diagrammatic view of a disc drive 100. The disc
drive 100 includes an actuator assembly 120 which pivots about shaft 118 during
seeks where the transducer head 150 is moved from a first track to a second track

30 onadisc 134. In this particular diagrammatic diagram, the transducer 150 and
the disc 134 are not shown for the sake of clarity. The actuator is driven by the
voice coil motor during a seek. Basically, the actuator 120 is accelerated as it is

moved from one position to a second position and when it is stopped over or
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single disc. The 30 invention described herein is also equally applicable

'to disc drives with spindle notors which are within the hub 133 or under

the hub. FIG 2 details the actuator arm a8senbly 120 in an expl oded view.
Each of the arms 123 of the E block or conb assenbly 122, except the arns

123 WD 00/ 63919 Ngapa targgttrackoyrthe disy1840Fhe egsieration dralecelgrationiobthet om of

the E block 122,..% %q ks i rticul ar disc,drive
100, there is aag'@%%‘s#ig@b}bot ho ek‘ﬁ]gg"’ﬁjﬁgp éjlg:td ft %%P&‘Taz}c&\&gqrgsﬁpreﬁe%e%@ybl ock
122 have only oraerowo40d. Sheibage dhdbtiser portidnd of theadise drved 00QEack B8 tHeTBrce
surface of the t(&@ di sc_and the bottom surface of the bottomdisc in the

stack of 5 di sc$#V9dY producmedgactignany dorcg aepresspied dy the araw 420 in FiG 4. 148

whi ch incl ud | r Qy,gaqe 3 J7e he
disc 134 to ?eppgg’gﬁgm%’d@r;&?o e %’Z’gg}}gﬁ&dﬁag@&k@ﬁi gﬂ\?\g?r?é’f(e%gé\%%m?éb he art
of disc drives, amawhi0Sfwiilprodute an sqund seartismary Esrcofepresanted by id20twiastkks ont o
whi ch the nmagnetic iﬂ{oﬁ%rrgti&n Ls recorded. The sliders 126 and the
magnet i c transd @88 Mo feht o é‘i‘i‘bvettﬂé’?‘_é"le CQF@CEE)O%%%S%WQH@ surface of
a particul ar di Youdddy Sehditihs. @h@&&ﬂﬁbtﬁfggﬁiileﬁ@?fﬁmhﬁ&wﬁth %ﬁ&érg&ésn be

stored in any of the tracks on the disc . In"this particular disc
drive 100, the dranaerglesations hahase prd rest of thedisc drivd 180 bas a miueh kargerat or

shaft 118. tatd t sembl ¥ 120 causes the slider 126
dnd t he tra@dﬁ%%gq}ahgl?ce%g&#% aggee ré’&ﬁt?@%%é’e&aésls og St ﬁ%lsg?rg% Wi sc
134. 15 FIG 2 ahemasshudtite dchatorf the rectionfirte edugesleseitotlvratidh of elbases a

bearing cartri d%§‘6240. The bearing cartridge is cylindrical_ in shape and
i ncl udes the adtbtg&ayementafithe hase ildalsohgiless. The 1deatbghind theinyertiondsto v

rotates. The aiaid,é@*af?Eneﬂﬁi?iﬁfﬁﬁi@t&ﬂ%@sc@?veﬁdb%?ﬁcrﬁa@@mé}gi&{aﬁﬁﬁ%ﬁ}‘lz

therein. The bearing cartridge 240 fits wthin the bore 1
act uat or ar m asoéHisidiscidrive 190 aid, Gheréfofe, desher thd @ccelératidrher hevement of thet r i dge

240 and it tachmept,  to t t yat ; mbly .120. The beari
cartr1dge 240 | Datkorh prrubel e Rt pRet (R TG MO8 And Uik Dok GCBRIMBBAL | ng
set 246, an out @irtler estvie Z48lemlign bifovbmbht ofiSbast MAACEHERE 1/ the Bathihtord 18,

the first bearing set 244, the second bearing set 246 and the outer

sl eeve 248 are made of thdhefareesiplaced pnithedise dave {Pare rotationad in najuzs

cartridge 240 1 gndqir&fbrd ol Wk eRRASA R Tofile 40831 §'cbifiral k¥ GepilRu vy | O

reference numeral 410 in FIG. 4. The inertia ring 500 is designed to place most
20  of the weighted material out toward the periphery of the disc drive 100 since this
increases the moment of inertia of the disc drive 100. When applying rotary
forces to a mass such as a disc drive 100, a torque or force at a distance is
produced. Torque may be expressed as the inertia of the object times the angular
acceleration. This is the rotational interpretation of Newton’s second law.
25 Mathematically, it can be shown as:
T=Jxa,
where
T = torque (reaction of the actuator seek torque),
J = disc drive inertia, and
30 o = angular acceleration of the disc drive about the axis 410
(which is parallel to the axis of the spindle and the actuator)
Thus, for a given seek torque, the angular acceleration, o,

decreases as the inertia of the disc drive 100 increases. In other words, by
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not necessarily have to come from the actuator assembly 120 being driven

20  during seeks. Other forces can also act on the disc drive 100. For example, in
many applications, more than one disc drive is mounted in a rack. One such
application is for a redundant array of drives (“RAID”). In a RAID application, |
the seeks done by adjacent drives may produce a force on a drive 100. The drive
100 still will produce a reactionary force, as represented by arrow 420, and

25 having an increased mass as well as an increased moment of inertia will cause
the base or the HDA to move less. The end result is that there will improved
positioning and less write faults.

FIG. 5 shows an exploded view of another model of disc drive
100. The model of disc drive 100 shown in FIG. 5 is different than the model of

30 the disc drive shown in FIG. 1. The disc drive 100 shown in FIG. 5 includes an
inertia ring 500 which is attached to the base 112 of the disc drive. The inertia
ring 500 is attached to the base 500 using a set of fasteners. The inertia ring 500

is made of a material such as steel or zinc any other high density material. The
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may produce a force on a drive 100. The drive
that the inertia ring may be sandwiched between the cover 114 and the base plate

112. In other words, the inertia ring 500 could be dimensioned so that the cover
114 could sealingly engage the base 112 to form a sealed head disc enclosure
20 while at the same time, fixedly attaching the inertia ring 500 to the disc drive
100. In this instance, the openings 510, 512, 514, 516, 518 and 520 may not be
threaded, but would allow threaded fasteners to pass through the inertia ring 500
and engage threaded openings in the base plate 112. '
FIG. 10 illustrates another method of attachment of the inertia ring 500
25 to the base 114 of the disc drive 100. In this embodiment, a dampening element
1000 is placed between the base 112 and the inertia ring 500. The dampening
element 1000 is not limited to a separate element shown. The dampening
element could also be an adhesive having dampening characteristics or a.
viscoelastic tape used to fasten the inertia ring 500 to cither the base 112 or to
30 the cover 114 of a disc drive 100. Using a dampening element 1000, such as
viscoelastic tape, results in better performance in terms of write errors since the
dampening element dissapates energy due to the shearing effect caused by the

motion between the base or cover and the inertia ring 500.
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to pass through the inertia rin
cylinder limits presented. For each on-cylinder limit, there is a first bar that

20  represents the percentage of write faults without the inertia ring 500 and another
bar that represents the percentage of write faults of the drive when the inertia
ring 500 is used. For example, with an on-cylinder limit of 16.1 without the
inertia ring 500, the percentage write fault represented by bar 732 is
approximately 20%. When the inertia ring 500 is used, the percentage write

25  fault drops to approximately 3%. When the on-cylinder limit is reduced to 13.8
microinches, the percentage of write faults represented by bar 742 is at
approximately 40%, while the percentage of write faults when an inertia ring
500 is used is dropped to below 20%, as represented by bar 740. When the on-
cylinder limit drops to 11.5 microinches, the percentage of write faults that

30  occur without the inertia ring increases to approximately 80%. In other words,
80% of the time during a write command, the transducer will pass outside the
range of 11.5 microinches or outside the on-cylinder limit. In this instance,

there is a high probability that a write fault could occur. This is dramatically



‘“and. €éngage -t htedded openings ‘in the ‘hase phate 112, FI G 1071 Il us reﬁésﬂﬂzﬂ‘“
anot her netwerhegomt t achment of the inertia ring 500 25 to gdigudveaessilé

of the disc drive 100. In this enbodi ment, a danpening elenent 1000 is

-placed between the base 112 and the inertia ring 500. The danpeni ng

el enent 1000 is not limted to a separate éBenent shown. The danpening

el ement coul d al so be an adhesi ve havi ng danpeni ng characteristics or a.

~ viscoel astic tapecdusatbyt wsifgnt inertit ningias eepréesented by baOT50. Tl pelfexmtdgeavritase

112 or to 30 the_cover. 114 of. a di.sc drive 100. Using a_ds i ng el enent

1000, such as. S AULEY ieRiaTing ip QLise L0 O BRRDBIARY A0Tmi B 6 OPor

of wite errors symﬁrﬁmmﬁﬁefe&ah&gsa&&ﬁsemomﬁﬁ%ﬁkﬁés,ﬁw&%n@%egko the
n

shearing effect caused by the notion between the base or cover t he
inertia ring 500write faulis jJumaps3o 130% Mrhen an ingrtiaring 4phissied wsady Wsimg thest
results of using.an.inertia,ri 50 S...the on-cylinder Jlinit, in mcro
I nches is red%:ceg’e?% g %déf‘qr%ﬁr}ﬁgymg? g%“&efwgﬁﬁﬁappﬁ%ma{ﬂb’g%é%ﬁ Is the
average nunber ofepésehted b bhit F0RR Eraphi 700 of PIGEN it sbulldBe néted thatlr i ve. 1n
ot her words, if the disc drive is commanded to do a wite 5 operation and
there i s 100% w Aeeessing the op-cylindenimitigmicrgincheseprosents a degyessatn the trackat
the disc is commgp . | W 0%11{ | g 710 of
t he graph 700 reprgtgg)r‘{%@"?ﬁgmgg)r%é}egmaggiegdgr&\t/\?rl%/gtdévf au tse_cre%%gﬁm%% 720
represents the omddth] thadack dénsity isvibéredsed and tte ahmunt dfdath that chnibestorédient er m
~on- cylinder limt' is defined as the distance off the track center. that
~the transducéd? !Lrgfq’%c %T"Ied\%@ﬁ ‘E’B"ebﬁ,?dpggﬁ“?’l%ﬂg%‘“&é‘cﬁ{q 5&‘&‘!@ ‘}?ﬁ§e%1ﬂ1‘;‘b1.ft er
and a transducer gidgghih ¥ink 306 IsHip usble thel fefcenaBL Fritdfauitd fr alpantidald\didcng a
write operation. As a practical rra;fer, it is difficult to always
mai ntai n the tradsvewenldancredse duanatisallyf AlsaeFIG: dshows it ag the insirtia epg is
measurenent in mcrojnches of th I stance off the center of t.rack is
rovi ded. For a BroLierrEnaes Hf Spf AR e  RSed eihiste. Pl Sk 15
center while Wi tdpréhentsthat bd he dQIdrive Ae¢igRs g tofthinferlaall lthinnd¥iRiks bitto
transducing _head falls outside of the on-cylinder limt a wite fault
will occur. ASwr higherang higher dengiticscthe yse efandaeryp ging gyill\heinorg grasticallyc eeded
and witing is ppobj.gited. In the graph of the average wite fault 700
shown in FIG 7, there are a nunber of on- cylinder linits presented. For

each on-cylinder linmt, thEKg §showshnother dmbodimherit of theringrtie smgt500t e
percent age of wi ults w. thout e,Lnertia ri 500 a anot.her bar
that represents Hfg %2‘?%@9{?%‘@ m@&é‘tblsf ﬂWPgmB‘? E‘?I‘?@“ﬂ?’i \rﬁw aRe
Inertia 500 is attached to the cover. It should be noted that the inertia ring 500 can be

20  attached using adhesive or a viscoelastic tape or can be screwed or fastened
otherwise to the cover 114. In this particular instance, this also shows that the
inertia ring 500 can be placed within the disc drive enclosure. It should be noted
that the inertia ring 500 placed inside a disc drive enclosure must be treated or
must be made of a material that will not generate particles and cause disc

25  crashes.

In still another embodiment, shown in Fig. 9, the base plate 112
or the cover 114 can be made with an integral inertia ring 500. In this particular
instance, the base plate would be formed with a material basically of a first
density as well as a material of a second density. The material with the second

30 density would be placed toward the outer periphery 430 of the disc drive 100 in
either the cover 114 or the base 112. It should also be noted that the inertia ring

500 even when separate is generally made of a much more dense material than



se exanpi. wi-than-on-cyl it cof 2160 1w Zhude
t he inertiveoouedgnys00, the percentage wite fault represent &4LPYHEPS4/32
is approximately 20% Wen the inertia ring 500 is used, the percentage
-wite 25 fault drops to approximtely 3% Wen the on-cylinder limt is
reduced to 13.8 mcroinches, the percent a‘ﬁe of wite faults represented
by bar 742 is at approximately 40% while the pergcentage of wite faults
~ when an inertiatheibﬂgeplawlﬂsprl‘}g‘é@'ﬁ@%raéﬁﬁgﬁr%?%fwdég%&ﬁéher 5t ¥¥nt ed
by bar 740. Wlﬁ,,q {)he on- cylinder limt drops to 11.5 mcroinches, the
per cent age of P'e faults that 30 occur without the inertia rin
i ncreases to approxi mat el ZWd¥aAtagéousiy, ter inextindiing red3ees the vibration aﬁjgduri ng a
wite command, the transducer w )| pass.outside the e of 11.5
ni croi nches or @Eﬁ@?‘&é‘ht‘%@’mﬂ&%@w&gﬁ’ 3pngtr§acpﬂn PW%{oﬂﬁgtv 8*?88?&“1%% eis
a high probahili R, e alifed AHsS sHiofl ©F e mas3intar the Pedptiy 68 |y
2 1 CCT qugm]%é}h%gg% 1 IgCT/ US00/ 10582 reduced by usi nggan i nertia
© ring as represenhedisddriteanakisot leShmspeptibdstodhereagtiancforgeguSetling t h t he

~inertiaring in place.dropg to approxinately, 309 en t - hnder
[imt in moroi fBMaderistics Pgﬁfp"e%Fe?gé%’.‘ 3 Bt drabk 5 I@es&‘i s tﬁl%‘ggr"ggﬁ‘flg%‘{eﬁ’gf
wite faults j“rﬂ?s%i§Hnﬂréoé’@.“ﬁ%&cPcﬂldvﬂﬁ%bbé}aﬁéﬂ%@fﬂ%ikcsdﬂﬁawabd. Using the
5 inertia ring 500 drops the wite fault percentage to approxinmately 50%
bt

as represent ed imprdyad. Tbodisp drjvepas lesoredativemution befweenthg AUAUR ot ed t hat

. decreasing the on-cylind Li it k Crol : in
Che track” e ooy Ao pare WhllSuRe Ry RECTE <98 PRI i UEEGERS
decreasi ng the tdask corédlions uiihg aldriveksubhns atvpice soil nutera SBe sehitionfigalserount

of data that can be stored on 10 the disc drive 100 is increased. Thus, by
| ooking at FI G Sfaticohpothshwerls, the dperfip ringidoes pat mqvg Spﬁﬁﬁu g"r?é‘fecused,
the percentage %kﬁ&é@{h@ggc}]r%n o RS dibCatnl AN Sesulfll he disoQhive id mefecase

dramatically. Al'so, ows that as the inertiaring is used, the
percent age - W i t erefishld deeriits lifé. afleladdition af the drstia ieg tocthe dipe drive during g| so

represents that as the disc drivye design {.0 | JaT tracks
or to 15 hi gher BFRRYREAn 8%*”%’#%5?“’%‘@“8‘285%? E‘g'ﬁ&’:a%ésreﬁ% ? Fe%lga‘\?\%sfl be
more drastically needed. G118 &5eHematoaidwest Sedmpliteresystent. the inertia
ring 500. In FIG 8, the cover 114 fromFIG .1 is shown fromthe om

The inertia ringAdGoggeensi, thecinuention ispellowuitgd foryse dR 3 sPMPYET SYER t
the inertia ri ngTI?eoc%m%%?ergﬁstem 2000 may also be called an electronic system or an

information handling system and includes a central processing unit, a memory

20  and a system bus. The information handling system includes a central
processing unit 2004, a random access memory 2032, and a system bus 2030 for
communicatively coupling the central processing unit 2004 and the random
access memory 2032. The information handling system 2002 includes a disc
drive device which includes the ramp described above. The information

25  handling system 2002 may also include an input/output bus 2010 and several
devices peripheral devices, such as 2012, 2014, 2016, 2018, 2020, and 2022 may
be attached to the input output bus 2010. Peripheral devices may include hard
disc drives, magneto optical drives, floppy disc drives, monitors, keyboards and
other such peripherals. Any type of disc drive may use the method for loading

30 or unloading the slider onto the disc surface as described above.

Conclusion
In conclusion, a disc drive 100 includes a base 112 and an

actuator 120 rotatably attached to the base 112. The actuator 120 having a first




20 -attached-using adhesi ve--or -a viscoel-asti'c tape a Vi o
fastened oWoyohee t0 the cover 114. In this particul ar i nspefgSporioss2s
al so.shows that the inertia ring 500 can be placed within the disc drive
‘encl osure. It should be noted that the inertia ring 500 placed inside a
di sc drive enclosure nust be treated or mist be made of a material that
w Il not generate particles and cause disc 25 crashes. In still another

enbodi nent, showendiandfi sgcorfll eridneA baize cpil a2@islatidchad totone esdyfthe Adtdatean be
made with an intezg)ral inertia ring 5?’2. In this particular instance, the
base plate woul d'%e 4 gapsdyces 3P 15 attaghed toytheipther ead pf thsractator 129. Agensity

as wel | -as a matgplah 196, Bﬁegeme@w&mseﬂiwmtyrﬁ%{ 136,131 bllvgiegond 30

density woul d be pfaced toward the outer peri pher sCc drive
100 in either tdodl K23fermbibice cailraotonfor dtivihg the asthator 12(1| AsDinbxtiamimiges®0t hat

the inertiarjin 50 ve en arate i eneral Ly nnde. of .a ch nore
dense materi ?‘ﬁ& ac%egt ng]’ﬁ?)éf 1Beje Qg‘f’&’e"fﬂtx‘ﬁﬁh"é’%&%‘i@ F or

cover 114 or any;gy Mie ifiBia rind! 50056 BxéPwith k&pb&to WeHase! 1 2.6 ohd0- .
Advant ageously, the inertia ring reduces the vibration of the nmagnetic

di sc appar at us fembadimentd thevdispydriveak§l0; alse iholndes a epvieh 14 oThesinertialring$i08r . 5

In other words, th dded SS ltion e. mass.near ih eri phery
of “the disc. drivabadRdEs mESe 1L VBB CBY 104, o TS RETHE By befooBed
Settling char acinfigr#wigsthabhsy 1 12. SERKak¢ 01D B foimicd oftd MekmakrislmddhsC to a
. target track on the disc is inproved. Track follow ng operations of the

~di'sc drive al® dnegia ringnQ9yie formedof gisseondmateriala I e disst materialihoea fiti on
bet ween t he act ‘@etnﬁ' t hdify. URGEMn3R: . of
servo control whic ﬁ%’ %rrgq@%ﬁ@d@%gﬁ%lﬁggsﬁgﬂag{ﬁé%sfring & Erngea?&%agch as
a voi ce coil notmay bdhsedsolatthdlotheiisertda sing 560 &t the basen] ekt e inertialging 50

inertia ring does .not nove substantially with.respect _to the remainjng
portion of the dSSEMAAI0ANatROSE of fhe freteriglis PoRUONE e the SuifpPRIPBER ol o

over its life. Tiiedaddriveq00OThé herfiNBAE 560 IsifBnddtoliiGresle DF nidkinyi®e the" | NG
15 manufacture can easily be accomnmodated using current assenblty
t echni ques. 15| Gnoment of ipertia o ther digc drivey Tt inertia fipg 58P mayalserhe formed to

pavantageoust . ASoiUF R AR Rl R 05 et B SYSter
an A disc drive 100 includes a base 112 and a disc 134 rotatably
attached to the base 112. The disc drive also includes an actuator assembly 120
rotatably attached to said base 112 and a device 128, 130, 131 for moving the
20  actuator assembly. A cover 114 is attached to the base 112. The combination of
the cover 114 and base 112 form a disc enclosure 112, 114 for enclosing the disc
134, the actuator assembly 120 and the device for moving the actuator assembly
120. An inertia ring 500 is attached to the disc enclosure for increasing the
moment of inertia of the base 112 and cover 114. The inertia ring 500 may be
25  attached to the cover 114 or to the base 112. The inertia ring 500 may be
formed of a material which is more dense than the cover 114 or more dense than
the base 112. The inertia ring 500 may also be formed integral with the base
112 or the cover 114. The inertia ring 500 may also be formed such that the
material is positioned near the periphery of the baSe 112 and attached cover 114.
30 In addition, the inertia ring 500 may be formed to attach to the cover 114 and
such that the material fills a void between the disc and the attached



- iinforna g’ s: m-and udes ‘a“¢ “processing “uni’
rrem)ry 20 a‘f\ltal'“a!bs!ymem bus. The information handl ing systemf é‘I’?J’H’éE”é
- central processing unit 2004, a random access nmenory 2032, and a system
- bus 2030 for communicatively coupling the 6centra| processi ng unit 2004
and the random access nenory 2032 The in} ormati on handling system 2002
includes a disc drive devjce wh |nclud s the ove. The
i nformation 25 handli ng syllélt %iptérpglgcdﬁg? aﬁﬁlg%{l)h?;ﬂ&?put bus
2010 and sever alepcRSieCafd P& RF lcradsivp ﬁﬁ:&neﬁﬁ@hﬁﬁ&wﬂ@d@c erdldshre 2016,
2018, 2020, and 2022 may be attached to the i nput out put bus 2010.
Peri pher al devi atachedytoithrehepddiseanglosyesc dr| ves, magneto optical drives,
fl oppy disc drives, nonit I Any
type of disc drive may usglrt %ﬁ%gﬁ gaw%%%eﬁéh&q hﬁ eﬁ be
slider onto tshe 1ﬂh§tfat1$blr:inﬂﬁﬁ>ta&tﬁ&ﬁ'er Mg oahwmbodxﬁimmslvuﬂlberappamm to
concl usion, a disc drive 100 includes,a base Qd an act uator ci?ztg
rotatably at t acHbeserof skilkinghe art upon reyicaving the BYe L r#&)‘eéc?ﬂer % 1
" OCT 20W WO 00/ ORBEetSR5h ice coil
128 is attachedqﬁgénglr?é%gﬁ @gggéeéact uét or a%ggﬁe?%g%gi&g’eré‘fgg i's
attached to the d4isyaleng with thé fulbscopaoDHequivalentsto whignexch eBims ad1 i s
attached to the base 120. The magnet 130, 131 and voice coil 128 forma
voi ce coil not oreMfedqrj vi ng the actuator 120. An inertia ring 500 5 is
at:t ached to the base 112 to increase the nonent of inertia of the disc
8¢ive 100. The inertia ring 500 is fixed with respect to the base 112. In
one enbodi nent, the disc drive 100 al so includes a cover 114. The inertia
ring 500 is attached to the base 112 via the cover 114. The inertia ring
may be formed integral with the base 112. The base 112 is forned of a
first material and the 10 inertia ring 500 is fornmed of a second material.
The first material has a first density and the second material has a
second density. A danmpening material nay be used to attach the inertia
ring 500 to the base 114. The inertia ring 500 is fornmed so that nost of
the material is positioned near the outer periphery of the disc drive
100. The inertia ring 500 is formed to increase or naxin ze the 15 nonent
of inertia of the disc drive. The inertia ring 500 may al so be fornmed to
fill voids in the disc drive 100 between the base 112 and the cover 114.




A disc drive 100 includes a base 112 and a disc 134 rotatably at t ZcheQCt 2003
the base 112. The disc drive also includes an actuator assenbly 120
rotatably attached to said base 112 and a device 128, 130, 131 for noving
the 20 actuator assembly. A cover 114 15 attached to the base 112. The

conmbi nation of the cover 114 and base 112 forma disc enclosure 112, 114
for enclosing the disc 134, the actuator assenbly 120 and the device for

novi ng t Ifﬁi@ r@@gly 120. An inertia ring 500 is attached to the
di sc enthW CEA ing the nonent of inertia of the base 112 and

cover 114. The inertia ring 500 may be 25 attached to the cover 114 or to
the base 112. The inertia ring 500 nay be forned of a material which is
nore dense thaf disedrivegempnisingor nmore dense than the base 112. The
inertiga ring 500 pAaLs0 be forned integral with the base 112 or the
cover 114. The inertia ring 500 may al so be forned such that the nmaterial

is positioned near dnhetyaesrirplagbly afackdieotigsiusd, khe adghatad & isPuRy 114
30 In addition, the inertia.ring 500 may be forned to attach to the cover

114 and such a't"ﬁe?tse‘f?f@er?&ta@ﬁif‘éﬂ‘hGFFPm_Enﬁng‘pi d between the disc and the
attached 16 In gener a'avdigl?cdfil(r)ﬁrfﬁeﬁédvts oflé 6gthgrffr§{%ré%%f1g@§¢su fe @ head

di sc enclosure, and a device Increasing the in he” head di sc

encl osure attachedctuatarhandhead di sc enclosure. It is to be understood

t
t hat {he above description is intended to b 5 illustrative, and not
restr]itocti ve. Many ot her ae%’ﬁ@‘i‘%ﬁfafﬂe\&qtﬁf)@t%ﬁb%%*‘%ﬁf“% sqcRBd end§rofski | | i n
the art upon revi ewhégethdier;above description. The scope of the invention
shoul d, therefore, be determined with reference to the appended clains,
along with the ful |2 Bagsbatigachediothebesst e mepgnttiand voiseisold feriming aveice
entitled. 2 1 QGT, - f DIS 1. A disc drive conprising:
5 a base; an acct ua%gg%fgtagég@ﬂey&%a%h% to the base, the actuator having
a first end and a andoetiadriapdpanblyfconplbéto the bpdei t6 lin@éas@ inediLRomeht of

attac'ged to OQEeRifschQ%.f' rst or second ends of the

2. The disc drive of claim 1 wherein the inertia ring is fixed with respect to the base.

3. The disc drive of claim 1 further comprising a cover wherein the inertia ring is

20 attached to the base via the cover.
4. The disc drive of claim 1 wherein the inertia ring is formed integral with the base.

5. The disc drive of claim 1 wherein the base is formed of a first material the inertia

25 ring is formed of a second material, said first material having a first density and
the second material having a second density which is greater than the density of

the first material.

6. The disc drive of claim 1 further comprising a layer of dampening material

30 positioned between the inertia ring and the base of the disc drive.



actuator; and 10 a transducer attached to the other of the first an%i‘ Qct 2003

second ends of the actuator; a magnet attached to the base, the magnet
and voice coil formng a voice coil motor for driving the actuator; and
an inertia ring operably coupled to tH8 base to increase inertia nonent of
15 the disc drive. 2. The disc drive of claim1 wherein the inertia ring
is fixed Wl hTrheslbedﬁVcofclhml badereidtheThestial risg idlformed sif that mpshof theur t her

conprising a cover whe ere he inertia r.i ached to the base
via the cover! ena-]-ﬁepod} ’é’Be P dheg qutqﬂpgppﬁ%y\gig}egosr? ‘i“rYS inertiaring is
formed integral with the base. 5. The disc drive of claim1l wherein the

base is formed of a first material the inertia 25 ring is fornmed of a
second mat e$.i dihe disgidaive of elpinprd (wherain thehapmig farmeadrafta f&é‘r@ﬁtﬁslaléh‘tlln@ﬁ@ second

e eral havi 03 AghERY: SSSL kP Noly BT SRLEN KRR 1S RON dpk Of | the

first materi al rising a layer of
danpeni ng nat elid sstondBMaterial Hauvmg@ubeb@td/mlm)t hmchrinsmﬂ)sanﬁalrygha@ainé ﬁsethbase of
the disc drive. 2 }q‘}g 2003 18 7. The disc drive of claim5 wherein the
inertia ring i9Ensiy first Pafialpst of the naterial is positioned near
the outer periphery of the disc drive. 8 The disc drive of claim1l
wherein the base is fornmed of a first material the inertia 5 ring is
formed of a9.sdhewiscrigiveof alajm §ayherdin thstinertia eing ad fomed toofilh véids gt thadissi t y
and Hae second, material having a second density which is substantially the
sane as the §|ty of the first material. 9. The disc drive of claim3
wherein the inertiaring is fornmed to fill voids in the disc 10 drive. 15
20 10. A disc drive conprising: a base; a disc rotatably attached to the
base; and all-dedigaduye GBRIING rotatably attached to the said base; a
device for moving thge eact uat or assenbly; a cover attached to the base, the
cover and base formng 'a disc encl osure

a disc rotatably attached to the base; and

15 an actuator assembly rotatably attached to the said base;

a device for moving the actuator assembly;

a cover attached to the base, the cover and base forming a disc enclosure
for enclosing the disc, the actuator assembly and the device for moving the
actuator assembly; and

20 an inertia ring operably coupled to the disc enclosure for increasing inertia

moment of the base and cover.

11. The disc drive of claim 10 wherein the inertia ring is attached to the cover.
25 12. The disc drive of claim 10 wherein the inertia ring is attached to the base.

13. The disc drive of claim 10 wherein the inertia ring is formed of a material which

is more dense than the cover.

30 14. The disc drive of claim 10 wherein the inertia ring is formed of a material which

is more dense than the material of the base.



for enclosing the disc, the actuator assenbly and the device for nova ﬂgUCT 2003
the actuator assenbly; and an inertia ring operably coupled to the disc

encl osure for increasing inertia nonent of the base and cover. 11. The

di sc drive of claim10 wherein the inedfia ring is attached to the cover.

25 12. The disc drive of claim 10 wherein the inertia ring is attached to

the base. 13. The disc drive of claim 10 wherein the inertiaring is

formed of a i1l i i re dense.than.the coveyr. 30.14. The disc
drive of cl aﬁﬁgdg\sﬁgyg% ﬁpflﬁ%n ?@3’?‘?@3’ t?lF HiyrHaring s farnekintegral wathithe \whi ch
is nore dense bhsen the material of the base. 2 1 OCT 2403 19 15. The disc

drive of claim14 wherein the inertiaring is forned integral with the
base. 5 16. The disc drive of claim 10 wherein the inertia ring is forned

of a ngteri i I - the.. c n rein.the.inertia
ring Irrg for anieédw?]%?géflg?e \g\f %lﬁmg?(ﬂgﬁgltgwﬁ@} 2 %Yéfséﬁ glged\g.?ie atSIf'alc‘ﬁHfl?n 10
wherei n the i nérmo® densetharsthe coverdind whlereimehie indrea rihQ isveimed Mmbegra with

positi oned near, the periphery of the base and attached cover. 18. The disc
drive of clai nihf(fo erein the inertiaring is formed such that the
material fills a void between the disc and the attached cover. 15 19. The
disc drive of claim18 wherein the inertiaring is attached to the cover.
20. A disc di Fhe disargrive phejainalhwhereii the inentid isg s fornzadcsunie tras thieor

:jing(r:eﬁi: Pgs Lpgﬁ}a'te?iap{s ﬂors]i%oggcﬁqeag lhsecpelelf)] e!r? %%I {hee baaget gn%ha t%cﬁe% ctob/gr. 20 head

18. The disc drive of claim 10 wherein the inertia ring is formed such that the

material fills a void between the disc and the attached cover.
16 19. The disc drive of claim 18 wherein the inertia ring is attached to the cover.

20. A disc drive comprising:
a head disc enclosure; and
means for increasing inertia of the head disc enclosure attached to the

20 head disc enclosure.





