; MNe3esB~s?, "N6* T~+07 March 2003 STABI LI ZATI ON MECHANI SM FOR LI M TI NG
ROTATI ONAL VI BRATION I N A MODULE ENCLOSURE Fi el d of the Invention The
present invention relates generally to enclosures for plural 5 nodul ar

obj ects, such as conputer disk drives or other data storage nodul es, that
produce rotational vibration. Mre particularly) the preseny ng¥gpboPn
concerns a stabilization or danpening mec]hani smthat can be coupled to an
encl osure for data storage nodules to limt undesired effects of rotational

vi bration caused by hi @quﬁAm%gbﬂmgﬁWHM}ﬁﬁ@ckgr ound of the
Y

I'nvention Data storage equl pnent conponents typica conprise plural data
storage modul es t haRGTATHINALMIBRATION IN A MORDUBEHNCLOSUBE Exanpl es of

such encl osures are shown in the gg“ﬂ ggvgwl patents, U S. Patents Nos.
6, 154, 361 to Anderson et al. and G, ; anzer et al., each of which
i's 15 incorporated hereiThehpresens mwemnior releiae lgemrallynosenclpsiresnfer plugt! ose
exanpl es of a representative_ renovabl edigqt()gul e encl osure syste&}‘{lal SO

referred to s MOIANODClSs, Bichipg COmpUISE R‘-’ifrqr\%heéh’é‘acﬁé‘m&?.m %pi cal data
storage nmodul e il hrolile! HERICHRWiblafiofl: Hete gh&ikulﬂw il r38H Rnllofr | Ve

includes an internal drive nechanismand a drive platter 20 that spins at
hi gh speeds durdonegrespe stabiligation Toy prdaopening phechanisino that arr belgpupled tor aige nodul es

ol ude data_copthie 0P a6 Sl VP HELEeA VAL U ialSPY 0! ©

nodul e encl osures. e |ncorporé eference are many
known dat a st ondlgetionxduded by high gpad esmputertdiskanigesdeal ef fectively with the

pr obl em of [ e undesired effect fro a}.' onal vibration caused by high 25
speed conput'er disk drives. Cong%c-mm&%%tters spin at speeds of

greater than 7200 rpm cimRd isfogags Vequiphat GomPoress fyprhlly eshiprisei plusabt at i onal
vibration. That rotational vibration causes undesired effects on the

operation of t H’@‘acﬁ_t%‘RngmP@‘H%s ?‘Héli‘ﬂ%hh(/é%".k Withia a W@g‘?@’é’&”&f Ezamples ncl ude
slight vibrati qpsyiedcitRulesaf Wolvhan 3R RNHVRE t@vb%aghf%!(y@wg’}iﬁﬁﬂs Ndshe same

pl ane as the drive platters, which in turn cause ch 2003
undesi red read/6aki43$1dp rAnderspm et #leandia, 05518 tockaneer, et ahegach pf whithds ng

per { or manceys CORYELLRRLRONGBALS. NAUE AR SACRIIALOEILERALYS: | O reduce

external vibratio ave-not Deén as e or danpeni ng
t he above- descrrefregintativeatenmivable mddulkténclosurt lsgstensralsocrefended do aa diskal | y
within the drive chassis or disk-drive enclosure.
A typical data storage module will include many (e.g. 15) disk
drives, and each drive includes an internal drive mechanism and a drive platter
20 that spins at high speeds during operation. Typical applications for data
storage modules include data centers that have one or more servers and plural
removable module enclosures. As shown in the incorporated references, there
are many known data storage module enclosures, but none deal effectively with
the problem of the undesired effects of rotational vibration caused by high
25 speed computer disk drives.
Conventional drive platters spin at speeds of greater than 7200
rpm creating gyroscopic forces that result in rotational vibration. That
rotational vibration causes undesired effects on the operation of the disk drives
themselves. Those undesired effects include slight vibrations in the read/write

30 arm of the disk drive in the same plane as the drive platters, which in turn cause
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5 platters. Summary of the Invention The invention may be thought of as a
stabilization nmechanismthat Iimts rotational vibration in a nodule

encl osure containing plural objects, such as conputer disk drives, that
produce rotational vibration about a 10 rotational axis. Aternatively) the
i nvention nmay be thought of as a danpeni ng mechanism In ei Hgﬁrr ﬁég@ t he

i nvention includes a stabilizer (or danpehing) structure cou &G an
outer surface of the nmodul e enclosure and constructed to transmt a force
toward the nodu o ] ' ffocti abi |4 ul e
encl osure and thgdeg?s %?‘F/\G/"gwmdritg‘bitﬁ?zg%(t?otﬁ&}f%gﬁrgnidé%n&r%rﬁ%@%s f or med
as plural) suchpegorimanes Gomsterswoalpudposals hang-Heom skemleveloan e fextive tdwzdueppl y a

constant force to the .nodul closure and di sk .dr.ive. 'The firs

spri ng- | oaded c8’htf%prtgg?)'b%“?£6vﬁ&?¥§8ﬁ‘h¥e cH¥sp Elgﬁ%’fﬁ?}' a&pe’?‘ﬁ%tﬂﬁi sk drive
contai ni ng the gidveéalestribb@ rbfativoran d/ibiritons B sreSEreate@-ihtearRyl v at i S

posi tioned adj acent that section of the disk drive containing the drive
platter. The%eEBﬁ%Fsspri ng 20 | oaded contact transmits a force that is
greater than the force transmtt Qg by band invadtionPr i Ng-1 oaded contact. The
force transmtted by the second Spriing-Ta ontact is in the range of
about 12-17 pounds) and Theinventioe mﬁi)ahsm!ictulghﬁ foas & lsabilizatin mpehianigml oaded

is i ‘ . f _ah . 3-. . i ef i pti of th
COTuros b5 g e NS Rl h SRROHR encieh AR BhfBple "
enbodi ment of thehi 8y eompaer ki ddvese ehint | producp Oroddtiodlali WMibeatian naddd @

conput er - di sk-storage, encl gsure. Fig. 2 is a sectjon viewof Fig, 1 through
[ hes 2020 B g TORMRBEL AR A B R i ERR T HeCHPSBRO A Fich SAREADE ¢ he. 30
preferred enboding@nisal, Inéthérv4es)thORventioR iNAdEH a 308RizBE{oR dhRer@RSCT | PLi ON

of the Invention Froman overview) there is discussed bel ow one enbodi nent
of the present S$tRiFEHe conplegstojan outer surdacetof the medulg enelasyrepand ponstructsdd

renovabl e nodul 1 - Pe- i ‘ : I e including a
fop rail . 5 rous SRR EEe b o sl GERglnt AP itk ehveal chBfie BT, ©

i ncor por at ed i nmedule enslosnrel ahd tlmndilslﬁsltiwes T chtabiiizatiiers orecimnisonmag lbew i s

meant to proyidg _one exanpl e of how!the inventiagn y be used. In addition
to the reprggenﬁ’ﬁ?‘f’@és Pﬁ'%&lbfsem‘ Foond FRNg: 8§£?W8mc$ﬁ‘a?ﬁ%plh§ferri ng
to Figs. 1 and Zonsfahieforseas ettt thyduleeemtdstrechnd @ik dirive.n tThe first @prig€loadedent i on i s

shown at 10 as a danpeni ng nmechani sm or stabilization nechanismfor a
renovabl e nodul €Sk POEioRRdadiagent that sectinn phibe disk drive gontaipipg theirive ur al

renovabl e Conp%ﬁéﬁaﬂisﬁlkadﬁoﬁlb'|s€c%nﬁ%?riﬁ%—idéﬁ§a coftil® 9 potlidrell ddpciah at 14
Only those features of enclosure 12 that are pertihent to nechanism 10 are
shown and it i sseatioren§ theodisk deive restainingshe dGve platter. beThe Sedond spring-at ed in
any modul e 69c! QM FooRket e s F Rar WRMeFuSR HeToHE SrabdnikBFbyBlES 27

first spring-loaded contact. The force transmitted by the second spring-loaded

contact is in the range of about 12-17 pounds, and the force transmitted by the
first spring-loaded contact is in the range of about 3-7 pounds.
iption of the Figures
25 Fig. 1 is a fragmentary isometric view of the preferred

embodiment of the invention having been incorporated into a module
computer-disk-storage enclosure.

Fig. 2 is a section view of Fig. 1 through lines 2-2.

Fig. 3 is an enlarged, fragmentary view showing part of the

30 preferred embodiment of the invention.



. | B
formed froma bottom support plate 16 and a top rail 18. Top rail 18
irncl udes ridges 18a) 18b, and tabs 18c. The top rail is also forned with
openings 19 for reasons to be described. Wile undepicted, sides and ot her
structural sections 20 are included as shown in Anderson et al. and Tanner
et al. Also for reasons to be described, ;conputer-di sk-storg% ngqu 12
includes a latch or |ever nenber 20, and bottom support pl at 8" udes
pl ural guide nmenbers 22 defining tracks or borders for renpovably receiving
plural modul es |ike modul e 14p,L; 05 of Hiet pivotably attached to
t he nodul e as shown general | . resentative further
detail in Tanner et al. Btom &n pefreew; theretio distypsed belawdn? embadiment ofg
mechani sm 10 is effective to |l essen rotational .vibratjon,in nodu
encl osure 12 f ofeppitsant Evsnbon &F SHreRBde oSt P Hererabrd IVIREn speed
rotation of conpulgl d@icioYite Bl & 86-Hp-dsseciBed dulel SulfAcet hElGdifH AYp rail.
schematically and by dashed lines at 24 in 30 Fig. 2. The platter rotates
in the di recgi oHowR AN itshould beyndsrstogd Shat the inventiopy mapber ingarppratest ional  axi s
R As is known @Qiotug?tﬁﬁlui%l%nuoﬁﬂﬂ thd 86 d%c}iPti&PgaU&% B'Qhﬁtlio %édvxdﬁsorﬁmh as
drive 14 also have an i nternal section containing a drive chani sm (shown
schemati cal | y aexapiplé of Fow) theoinvention miapdpensod.t bn additiaietocthe sepodsentatiieani sm 10)
it includes stapilizer 5 .str re so refereed to as danpeni ng
structure) 26 c%ﬁ'}oﬂé@e{“(?dgffteg‘r?lgs}s{’ﬂ?sfsg&n %nd constructed to transmit a
constant force toward noRefeging4o Rigs.Slhemdr2, the présently’desdritet eibbditentsofef f ecti ve
to stabilize nodqule 14 and %he conputer disk drive when the gj_sk_ drive
produces rotdti BiainvRAtioR 38 i HAWR At 1y 8% Bdempesinetoghanists S gtabiization For ¢ he

encl osure shoWnmieghanfdfh for AeBviblé Rodaleadtmputer diskOstSrage! ehcidstrel B2 fopr ned as
plural spring-|loaded nenber s@gal so referred to as contacts), such as first

spring- 1 oaded nitpmeg Pl seraovablesompyisrdisk - moshirs {ordrivs), ae)ofarhicheisch appl y
g constant forc no i LGS 191 j . rd,Ng- | oaded
contact 28 is p%s?i“?ll %)trr}g‘ctf agﬁggtgﬁtﬁe?ﬁg{résggg%ﬁgﬁéugf lrzmgta ea;élga%geﬁ’?atlbni ng
drive nechani snmgéhaaisoh $@ewensho®s andrit isgundsesthed thathmachanBm 1& cpdd ibei oned

adj acent tggé section, of. the d‘i%k d?oi ve containing drive platter 24. In the
depicted e di Wﬁ?f??raf RAPY MR u%lf)rﬁ SEe8Yed™t hat second spring-1 oaded

contact 30 is over and apgprshowniahedue ahdlgsueed 1 ihdudestamt outerasurfaxe 45R of
platter 24. Firgt spring-]oaded contact. 28 is ove orward .regj on of
modul e 14. 20 Fﬁ’mﬁg&e%bf@nb%ma%e@re&éﬂdeéeamf k@ﬁ%‘!’@&?d@ﬁg ntact 30
transmts a forggpesqd8s N8b, drd tasARE The fopaifisfalio Fornied Wikipsperings Bsifdpy fir st

springl oaded contact 28. tI'ypl cal\lﬂgl) the force transmtted by second
spring-| oaded crsasons to Bodeseribed. While undgpictsdl, sidnsand pthes strychuralasectionsd t he

force transgjtted. W 4 NG CQRt | Sl e of
about 3-7 pgal’md%.g ng:ém{ggra %%@%%L)ﬁd%‘g?‘?gtﬁ“u@gi@%‘é%?ﬁt t%lgglg’?g%séfggg cont act
28 is formed ofbel desonibed)i compmiteraliskrstirage, mmdollei He|inchedespd Uatell osdeveng pl at es
2ppr o mat ey 2emprct nd bl RS R £F mefige Bl A ooy 0Z,
upwardly up to d@iingeiatRé 61 bordeds forfrémovablysrecuiving plural ovsdvis dkamglisle (Fi g. 2))
o chr et L PE ket STl wbedh B B8 o et o)
appreci ated, se

typically bhatgpa) by in?éhréehifiveoRRRe de@il i TaFestags of the nodule to

enhance stability. Region 28b is suitably coupled to top rail 18 using a
process know as flaring Sthi eeferring 40 rHigsar! aed Spdampening mpchandsmsHOWA i n Fi gs.
1-2) region 28b_gs..for i i d. c I d esited | evel
of rigidity to % %"{’r%éﬂﬁ geissg{ gr}% ogiurg}é?‘{t'tg? i 1 H‘r%g!;ﬂgr?rfc%égrgoléifgrs.ﬁfuia%)
contact 30 is feompaterafiskOdrendudiite kelativelgthighespekd ratadon of tampegerpdriveal spri ng
pl ates 30a, support/attachpnent region 30b, clip regiqn. 30c and_back support
regi on 30d. RefRlpf§hguehast .pﬁ%‘?r gt%?rﬁ"a e eflqaLl? F’é‘ﬁg’&gﬁﬁhﬁ‘?if“fsa"éﬁgﬂpe to top
rail 18 by s@vimg i gavpIedIrdtated ih NRe HiediohesholwanbPhhe Rgovardbei¢ howard t he
top rail so that clip region 30c can nake a clip interference fit with
ridge 18a. Wien it is noved downwardly toward top rail 18, contact 30 is
noved at an angle (undepicted in Fig. 3) with back support region 30d first
bei ng noved into place against ridge 18b so that tabs 18c extend through
correspondi ng openi ngs 30e fornmed in back support region 30d 15 (shown best
in Fig. 2). Then contact 30 is noved in mating contact with top rail 18
(see for exanple Fig. 1) so that clip region 30c is clipped onto ridge 18a




and so that spring plates 30a also forman interference fit with top rail
18) extendi ng downwardly at a presel ected angle of approximately 29 into
openings 19 formed in top rail 18. Spring plates 30a thus engage nodul e 14
in 20 a rearward region thereof, typically centrally across the nodule. As
an alternate (undepicted) way of securing contact 30 in poslea%hz(g%bs 18c
may be formed as part of back support region 30d so that they can bé noved
into openings as part of the above-described renovabl e attachnment of
contact 30 to top.rahl .18. : ' h yjde a
tripod-1ike sprr?ﬁa&gdglégégheégwgﬁ{oﬁgo yﬁgéega]éeéﬁsg{%ew%? grﬁﬁ'ite}rlr%ﬂﬁ#r&es Thi s
results in a stsath hs deve bhalse hhwenars mtevhal shctiohf coatainisg ¥ driveinieshanisnat i onal

vi bration of plyral renovahle dulLes, It will also be appreciated that the
stabilization r(é%ﬁc ”rﬁ‘”é‘f’g'{”?ég?“? BePkion is flexible in that many

di fferent configurati onguafinSrdw Rthe dethBSofd&hanisnt 105 feludedabapesi bl e to
neet the needs of a particular application. The tripod-1ike spring

engagenent showuetaret(aleo raferradety as slampeninggrustisshAbecoypled o geteppaiacs| e
configurations 1‘3‘;anﬁ QB{I}MCQ& ¥ E&sggtr LBk @{E%&#ﬂﬁ ?ﬁc{ldaﬂat 140?9 th\ém ?ng oul d be

under st ood t hat stabiTrzer or npeni ng cturée cou rmed in a
vari ety of confRigy®. aTharferceiineffectiveidp stabitiznmadile 14hatl the ompatersdisigl e or
plural spring plate i th. contacts, 28 0. providi.n n_exanpl.e of a
Derston'  nat 50t diten it isk e 5P ralStioR b ek, S o SRR Abeni ng
structure may alissassbd abVest FOf tigd ehclospfeoMtiodd MNthed@aivins, fheredilizkpr exanpl e
contacts 28, 30 may transmt 10 preselected forces based upon variations in

material chi® c&THstEreqr formed & %IH'@_I épms-lOﬁ@dsmcmbgrsP(%erqf@reét fova@s to the
top rail of theoRRahoSHiCas B shiing-lodddCaletber 9F 4 &'se&naeggaxg.ma efil t achabl e
O may also b a cont act

to top rail 18, cont'act 3 e replaced wth el ng
capabl e of tr amamber 3¢gnd caphfapply 8ieopstans &ireetg theamgdulef forces. The forces

transmtted by contacts r@%‘} X . o as 15
desired. It has been fo&%% O%Qh%svg%bﬁsggjt@g#@g%?ﬁ%%%ﬁ gﬁﬁﬁfdéur es that

constructi ng r adjacend titatsectiGof module 4 wottaiaing deis¢ arechanisne2s wabsebomint cont act

28 i ticularly adyant dn Limti tional yibration db
the drive pat Sesing-Baddckoniiet ofis Pesifioned aifcent It oo of S8 Sk OMYRiust ri al |
Applicability 2endimgidive plager 24, ARithd %ﬁdtmxwodm,emmgwafp%m@m has

broad applicability I'n connection wi th nodul e enclosures for )
rot ati onal - vi bithat isesend spdng:loadedossniast 30 4s,ever 48d @pphosineatelyialigned withes. Modul e

encl osur es equi it i | {00 i i of the
Tnvent i on wi 1 TRaceel bR oFplaRbeRt 1Pl olacH ORER RS (RF RN O
vi brati on causeegidnofmahlesideed drive 25 platters, and as a result, those
nodul e enclgsures wll Lim¢t coryr di. damage t.o dri,v lLatters as well
as the knOV\zl(na defi ci enci Eéxrqreﬁso r iteﬁgggsf‘é‘g‘?%oﬁ"%’&g %p&mg-gqag?cfgﬁlg?ctt I'bration.
The invented meahsmitssforce Forthatrie graatee thanmeforded ttrunethittedi byofiretxapsihgng t ool s,

dies and assen‘?(la)éc&) rco:(;)tg:taecst 3%8 'pr?caﬁg,uthg ngrrclg transmitted by second spring-loaded

contact 30 is in the range of about 12-17 pounds, and the force transmitted by

first spring-loaded contact 28 is in the range of about 3-7 pounds.

25 For the application depicted in the drawings, contact 28 is formed
of 1.2mm thick sheet metal, and includes plural spring plates 28a (each formed
to extend at a preselected nominal downward angle of approximately 29° (Fig.
3) from the plane of top rail 18 and deflect upwardly up to approximately 13.5°
from its nominal downward angle (Fig. 2)) and support/attachment region 28b.

30 Spring plates 28a, it will be appreciated, selectively engage module 14 via latch



7 7 March 2003 Accordingly) while the present invention has been shown and
described with reference to the foregoing preferred enbodinents, it wll be
apparent to those skilled in the art that other changes in form and detail
may be nmade therein without departing fromthe spirit and scope of the
invention as 5 defined in the appended clai ns. 7 March 20 8 ﬁ\g Al M
1. A stabilization mechanismfor |imti né rotational vibrati'ono g dul e
encl osure that contains an object that produces rotational vibration about
a rotational axis 4 Ne j , the
stabilization )rggi:ﬁgfr??ﬁs‘ymﬁ%g&rr%lﬁ’ g‘p%& : ts(g{pggllelrk?dzeg?a%tgp 39}68#%&?:80%%%%8?0 t he
outer surface atabilitynRegiorc28idis switablyaospied toatop waib k8 usinga procéss ko ast that is

effective to staghilize, t.he. abject |[n the dul e encl osur,e_whe he obj ect
produces rot at i BH3¥ %'ﬁf%ﬁ{f ?Wgt &f ’qgh?sosgiogé’tm%égsay'éoﬁﬁwgﬁgdfsk drive
havi ng an i nt eforiedseitt amifvértedichirineltg add didesiRdNBRheMigiditys theanodier

internal section containing a drive platter that is rotatable at relatively
hi gh speeds: afBClQ#E$-ein the stabilizer structure includes a first

spring-1oaded contact (2%} jBRfirg 08, g_cy.@?,g%t 3223?0&,{3&%?@. mm §Gk on of the

di sk drive containing the drive mechani sm a second spring-I| oaded
contact (30) rehestaisital, gnsksinciudescplurali springrplates 30a, isnpporvatiaclynent iregiof t he

di sk drive contginj . Y 4 i d,secon

pri ng.1 oaded GOnB b 30k bhadk S8l sbgio apd "Besklrbiin Plor cBABEF e
conput er di sk G0i iy @emadvablynettchatie lto 2a =i 1 rbyhasvisgnit( ddynvairdlglirithe 1 wher ei n
t he second spri,ng-| oaded contact 0) transmts a force that is greater
than' the T doe ATEGHOS DY Hiedtrop oupid 1 B e LI 15T ARRAOC GHR Meke £ 9B ° 3. The
stabi | ization iRefaenceTitwifhridke 18h.2Wheh it8 ®icved dbRAwAIYABwhIdABS wif t ed by

t he second spring-|oaded contact (30) is in_ the rangg of apErom mately 12
pounds to 17 pd8nepntach3f is meveditaa angle{yndepictad m\Fig.n with backsppposy- | oaded

contact (28) i Sedidh t_:,gﬁii?ﬁr&ﬁlﬁl},o@gapﬁwi,ﬁ@g ?éa\{,bs?r@gygsgism A pgls 9 7

March 2003 4. The st I zatron mechant sm w herein the
first spring-| estdedithraughzotresprading opsninge 30afopmed indfack buppes régi@ajOdoosi t i oned
to engage the j.ect e biater al T abilization ani sm (10)
of claim1l e?%:owntq?étlée%gr#a' ;I?)lﬁ?ﬁ%- %ggel?jg&‘)’%{ glclpkt(@d‘)onf&ﬁtc%‘égosp a plate
(30a) positionedl 18(seafprgranple Figb) Jesoithdt clig yegiomB0cas ¢lippedontd pidge h8xlul e

encl osure for plcgral conput el di Soll;@?ri(j{)es’ a,_da enig gtgchani_ for

| esseni ng rot aff ﬁ°\ﬂi“15rsE-E1P5)ﬂa_Eﬁ§e3 ¥ Hpj apinier eYee g@’ PRE3Y il8n of
conputer driveeRkadih®'dwaWaRfy at of préstiEcted Uingle 8f afpdkimatdy Jdobeintipdul e

encl osure including an outer surface, the danpeni ng nmechani sm conpri si ng:

danpeni ng st r uepeningsdgfprmaad in top rail §8. Spring plates 3Cacthusengageonedwlet4nd t o

transmt a . orce ER,Y@ : | i .S ctiyye, .t o
stabilize tzﬁe %I Ura %ﬁgélgﬁrtﬁégééltﬂg%aﬂg %%g%]ﬁéaéerﬁ%l gﬂse urrngﬁl\;/\lﬁenA¥haen drive

pl att er s assocakedreate @rdepicted) wawéf stcuringscoptactcifcia position,itarsdl8cwmdyrtet i on
during operatign; and ereijn,the d eni structure is fornmgd. as a first
spring-| oaded f%m‘gcﬁs S?ﬂ)qghesap%cggfg) nsi@[ foohxag%hey Hfan JP%‘?L%d'P drives
cont ai ni ng dri ypenifisasphs 06 thrnbove-desaibed ramovabl-dtacihentt 60stnact 30 woveabl y
positioned over a section of the plural disk drives containing the drive
platters. 7. THP@AlPeni ng nmechani smof claim6 wherein the second
spring-loaged contact es?rusgs Patels O2gaC R 302 Ahusdboliddr & MBpdddRtke spricll eater
than a force exerted by the 1P| rst spring-loaded contact on each_ disk drive.
8. The danpeni ergagementof $he uppecsusfans of thparadple. (This feaulisdn astabilizetiopy t he

second spri ng- L AC di Ar J 8. I f

approxi matel y @%ﬂsﬁgg&ﬁ% ﬁ‘?%g‘é"?ﬁg@‘,“géﬁét'%&y?" 5%“@03 @xélpﬁéééﬁgﬁtbﬁe first
spring-1 oaded modtlest Iowilkaled beliappreciated ¢hdt ghd stabilization mgpehadisnappiexi matel y 3
pounds to 7 pounds. @ A eeibiein’that maany differert contiairatiomsof spring plates 4




w~yt oj e [ V] ca] ca] ca] ca] cRa] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] c”a] ca] ca]ca]ca] cfalUlcalUcalcal 9 XxU[{|

Y[ 6} | wmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! (psY

" #HSSDORE| &&' O((|)) b*o**++} xsnid_Z] c]] §a] cal] ca] ca] ca] ca] CZ ] ?(](5‘3a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c M"& ll

[//10001

181wll" 223R333, C Ligal a] cal ca] C
a] ca] cal ca] ca] c,p%fsé}é,a] cai il{gg'?ca]dfaﬁc%ﬁl&hﬁ g%ai] ?gfgrkaf%?a%as?ca. E89n: ;

. X<<s@oAsBl1 engagement shown in the figures is but one example of those possible

181wll" 223R333, 4x€ 5<5I 5K U5E8b nmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] CSTHBURLCPS oL spring r?”f"éa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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provide any desired force. For example contacts 28, 30 may transmit
10 preselected forces based upon variations in material choice and deflection angle
of the spring plate relative to the top rail of the enclosure. Due to its feature of
being removably attachable to top rail 18, contact 30 may also be replaced with
a contact being capable of transmiitting a different, desired range of forces. The
forces transmitted by contacts 28 and 30 may also be the same or may vary as
15 desired. It has been found for the application depicted in the figures that
constructing rear contact 30 to transmit a greater force than front contact 28 is
particularly advantageous in limiting rotational vibration caused by the drive
platter located in the rear of the module enclosure.
Industrial Applicability
20 The invented stabilization or dampening mechanism has broad
applicability in connection with module enclosures for rotational-vibration-
producing objects such as computer disk drives. Module enclosures equipped
with the stabilization or dampening mechanism of the invention will be effective
to limit undesired effects of rotational vibration caused by high speed drive
25  platters, and as a result, those module enclosures will limit corresponding damage
to drive platters as well as the known deficiencies in drive operation due to
rotational vibration. The invented mechanism is inexpensively manufactured

using existing tools, dies and assembly processes and equipment.
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Accordingly, while the present invention has been shown and
described with reference to the foregoing preferred embodiments, it will be
apparent to those skilled in the art that other changes in form and detail may be
made therein without departing from the spirit and scope of the invention as

5 defined in the appended claims.
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1. A stabilization mechanism for limiting rotational vibration in a

module enclosure that contains an object that produces rotational vibration
about a rotational axis, the module enclosure including an outer surface, the
stabilization mechanism comprising:

stabilizer structure coupled to the outer surface and constructed to
transmit a force toward the object that is effective to stabilize the object in the
module enclosure when the object produces rotational vibration;

wherein the object is a computer disk drive having an internal section
containing a drive mechanism and another internal section containing a drive
platter that is rotatable at relatively high speeds; and

wherein the stabilizer structure includes a first spring-loaded contact
(28) positioned adjacent that internal section of the disk drive containing the
drive mechanism (25) and a second spring-loaded contact (30) removably
positioned adjacent that internal section of the disk drive containing the drive
platter (24), the first and second spring-loaded contacts applying a substantially

constant force to the computer disk drive.

2, The stabilization mechanism (10) of claim 1 wherein the second
spring-loaded contact (30) transmits a force that is greater than the force

transmitted by the first spring-loaded contact (28).

3. The stabilization mechanism (10) of claim 1 wherein the force
transmitted by the second spring-loaded contact (30) is in the range of
approximately 12 pounds to 17 pounds, and the force transmitted by the first
spring-loaded contact (28) is in the range of approximately 3 pounds to 7

pounds.
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6. In a module enclosure for plural computer disk drives, a
dampening mechanism for lessening rotation vibration due to relatively high
speed rotation of computer drive platters associated with plural disk drives, the
module enclosure including an outer surface, the dampening mechanism
comprising:

dampening structure coupled to the outer surface and constructed to
transmit a force toward the plural disk drives that is effective to stabilize the
plural disk drives in the module enclosure when the drive platters associated
with the disk drives produce rotational vibration during operation; and

wherein the dampening structure is formed as a first spring-loaded
contact positioned over a section of the plural disk drives containing drive
mechanisms and a second spring-loaded contact removeably positioned over a

section of the plural disk drives containing the drive platters.

7. The dampening mechanism of claim 6 wherein the second
spring-loaded contact exerts a force on each disk drive that is greater than a

force exerted by the first spring-loaded contact on each disk drive.

8. The dampening mechanism of claim 7 wherein the force exerted
by the second spring-loaded contact on each disk drive is in the range of
approximately 12 pounds to 17 pounds, and the force exerted by the first
spring-loaded contact on each disk drive is in the range of approximately 3

pounds to 7 pounds.



