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DI SK DRI VES CROSS REFERENCE TO RELATED APPLI CATIONS Priority is claimed
fromU S. Provisional Patent Application No. 60232,811, filed on 5

Sept ember 15, 2000 and entitled "Anti-Mtor Fret Package for Miltiple D sk
Drives" and further identified as Attorney Docket No. 3123-377- Pr?vz Mﬁezw‘l
di scl osure of which is incorporated herein by reference inits entir .
FIELD OF THE INVENTION 1 o The present invention relates to a container or
package used for shipnment and storage of conputer disk drives, and nore

particul arl y ANTEMOEBORTRET PATUKAGH EORIMYLITIPRE PISK bRAVES fret package
for multiple disk drives which protects the conputer disk drives from

vi bration and shock which may occur during shipnment and storage. 15

BACKGROUND OF THE +RMENRERN TOREL ST AP SC A TRHI§®M™ON to personal

conputers, |laptop conputers, and other conputing devices. As with any
product, conPudrdy istilamed fromdsSatrovisivralPaient ApplichiioreNone®i23B81Hilphbed from a
manuf acturer, or. distri but Q,another_lacatio e.the disk drives may
o b eaoenighnder daandip Rl SaRERtaRe bkl o DRI Bl Ve Shadi v e
are prefirfePRdeffied @6t AQSReH Bockal Noleyi mesTMbehiRr! gedioiné GRlWbicistior e data
and allow data to be mani pul ated i n accordance with the functioni ng of
conput i Wgoperatedcherain Whreferengedn i eNirglyi ves are installed. A conputer disk
drive includes one or nore disks or platters which rotate at high RPMs and
are driven by a spindle notor. Because of the advances in the manufacture
of disk drives, many di sk AEMRBOMBMERSYENTRODker platters or di sks which

wei gh nore a t hu have re.inertia 25 durin tation. Each conputer
i S0 ve af BPETROT ABEIog RS s A RE S SR ST RRGURPES. | he
"head" whidnipui@Atkk dRves, Whd e fadicalatly, B8 Prebdn® MviehtfonGelates @ indotRt at t er .
During shiprment, a disk drive'is shipped with its head in the "l anding

zone. " Tiaepackagsdpmgulsiplealisk dsivgs whick araiectsthp cempeter difledraves frenhabigtipn

posi tion j ive d. ' . In previous disk drive
constru%@?%%@fgﬁ%mggﬂ%ggwq%k%gSE@%%H%gggﬁgﬁﬁits corresponding platter in 30
| andi ng zone created enough friction to prevent the platter from any
rotational novement dur i j refinements in the
condtruction of sone cohgggggﬁgﬁﬁkpgﬁﬁ&g%ﬁﬁg€%$gﬂgo resulted in fewer

gggg or smal | ebnpERAGisO&HNY alTBHmoias PérsinAN dpubds, 14pRpBrIPRIeR! and othe? J1 NN

computing devices. As with any product, computer disk drives at some point in time must be
shipped from a manufacturer or distributor to another location where the disk drives may be
used. As understood by those skilled in the art, computer disk drives are precision
20  electromechanical devices which electronically store data and allow data to be manipulated in
accordance with the functioning of computing device in which the disk drives are installed. A
computer disk drive includes one or more disks or platters which rotate at high RPMs and are
driven by a spindle motor. Because of the advances in the manufacture of disk drives, many
disk drives now have thicker platters or disks which weigh more and, thus, have more inertia
25  during rotation. Each computer disk drive also includes at least one read/write component
known as the “head” which reads and writes data to and from its corresponding platter.
During shipment, a disk drive is shipped with its head in the “landing zone.” The “landing
zone” is an area on a platter where the head is positioned when the disk drive is not in use. In
previous disk drive construction, the contact of a head against its corresponding platter in
30  landing zone created enough friction to prevent the platter from any rotational movement
during the shipment. However, refinements in the construction of some computer disk drives

have also resulted in fewer and/or smaller heads being used. Accordingly, for these newer




-2 types of disk drives, there is not enough friction between the smaller
heads and the | andi ng zone corresponding with each platter to prevent the
platters fromrotating due to vibration or shock during shipnent.

Vi brations experienced by these types of disk drives during shi pen 2capgn 2004
cause the platters to partially rotate in repetitive back and forth
notions. These small, 5 partial rotations of the platters cause the

| ubrication to be displaced or separated fromthe ball bearings and bearing
races within the spindle notors whigh drive the platters. As grease or

| ubricant separates fromthe ball bearings and bearing races, the bearings
and r acg£seu%H : : i i j ge is
called rr%t or %ﬁfdertf.b% ﬁﬁvﬁgh&gcﬁgh %@gﬁngﬁﬁ%ﬁ%&tﬁiﬁﬁ?ﬁgkgﬁggggﬁﬁ%%@g%put er,

t he not smefcprespprdisg yith eachaiattes oprgvent the plagtatstirammratatimgelas edvibratomot or

noi se, Lypigally.fromthtee to eight decibels. This increase in nojse is a
et ect  (hePkAmaspinll HERob rPE et RrER Whies oL 3k S S FeshBatial * wos
muf ti - pednkcahsexts plfites o phudiallp slatt Of repBlitpFbatk oid foamRLGtRhs dTHEse @fdalleS
arrange the disk drives on edge and orjient themtransversely with respect

) > : ) y
to the P#Hy rariiensef theplatisescauggthelupricasion tq be disnaced picsepargtes fiam thekalk an occur
to a di drd ] | | : i ans\, r
S do- T 00 e e ok P LA Pl I iR Ry o
THE | NViBhiit4hs¢paraesdooml dredalliestings land beaning madesrthe beariags andmetesbeéanst  package
or container .i.s _prqvided ich preyents not.or fret. ALthough the.nresent
Phvent 1 Bimieed GRuladkereEihs (HafPeng { B gimpge ke s gl S Wptodhll Ty i ¢
r espect diie iV teh BisSallsd RCOIRIpE, (BE0lo@ frbt 16 sipkl Bicaht bjugh @Y/ RbulfiGhosdaadd | | zi ng
menber used in the package. Also in accordance with the invention, nethods
ar e 1pr oot @oigpi tapicalycirom thipetosgight degibely f This instrags indlodse igp defeet Whicls way t o
avol d ThaRls thi Gikk afifk idsBiuHIERE S5k o] Phdfuhle package or container of the
i nvention includes three najor conponents, nanely, a main insert, a top
cover, and aMosatrrdblbgradk béwes iwhichiaee neeid for shiperent ofScoopuet disk dedesafirasgpanded
pol ypropyl ene, materi al | ded to include a.pluralit f conpartnents to
Pocor v Gk ey e afarien diegh ivatecte B aitbfisin the Tne SFRLMSIR n one o
nor e r oWRfNheeR] Bebnb@i@t tvitsthticis! din ARG tahdisk aAgé Budig thipmpRGkagen The top
cover is placed over the main jnsert and contacts the upper surfaces of the
di sk5 dr perdainers, SraapyerseAr gigerie-fide vibratiopsaring shipmgnfgesulip in maopfigh of a centr al
rib conmunicates wth the top cover, and extends |ongitudinally along the
rows) of disk drives to particularly constrain the disk drives froml ateral
or transverse novenent WSUMMAREIOF THEpNYENIEONonpart nents. In sone
enbodi nents, _t he ﬁentral Ib is.attached to.t ower sur.face of. t(?e top

he
cover whi | e Braserrdanns Sai R Y REPh PR EE-TRIOT EEMRAPKAECOF FONAIRET RO op
cover. JReh"Breledtd§Ridr: frétOPARRY IS, the MeseRMnk@itioh! ilvalves HQumBHhatibd BEN t he
cardboard shell which is in the Tormof a corrugated cardboard box.
Typi2eal Elementsethengiinalinu@ity Withapspaetdo vanpup aubeombinationgdo grcludsrder eoMent s f or
hol di ng_a, pl.ur.al it f di I ongj i i
cepar ot 800 il hobBr et e i ESoe ASCHIHEDRIN uBENRRM R (o,
ext ends afd ppogddehwhitch itdcditathiskipmam, of etmhpuekdisk drives &ica way todavoliemdtoofrel. sk
drives pushing or displacing themtransversely against outer edges or walls
of their respective conpartnents. The central rib particularly constrains
the disk driypgs §ikfpest Q! M pabkazt BPSOHRAIRG oBld iBVentioh dludel Birke mgpPect i ve
conpartnents, thus mnimzing notor fret induced by undesirable transverse
or |24t ecainpenentsanaroely, Dingin isdrty @ $on erver, ané asardpeard ghelbr Thehnpimdnsertdg e of t en

I d i fl ex} Dbl I ' 1 i f ' ,
T N R e R e T S S

di sk dr ity ageide dirRidrivay/Badedansmine (Tl Yotnparktaénts aedrahgiddn shapemeieriony

shi pnment because of the plastic bag or containers. The pmain inser

conpar t eEtending denegfudigally alerg the length ofdhe Packags: | Hie tPp cOVR isPlpgrd Qveilied di sk
drives; ' ' ' : ' S , 1t is
ndes: 1 ABLAEpad Binfackl @R bphisBuoet BPlhediR RO AR Rk MR TDAE, et 20
conpartments because it nmakes the disks drives difficult to | oad and
renove, and damage can occur to the disk drives nerely by |oading or
renoving them The central rib constrains the disk drives within their
respective conpartnents and prevents any novenent or displacenment of the
di sk drives; however, the central rib is easily renoved which allows the
di sk drives to be | oaded and renoved w t hout damage and w t hout undue
physi cal effort. 25 The central rib in a first preferred enbodi nent is
sinply a substantially rectangul ar shaped extension protruding fromthe

| ower surface of the top cover. O her preferred enbodi nents are discl osed
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2 2 JUP~ 2004 -4 enbodi ments are disc|osed wherein the central rib is a
separate piece which is not permanent ryattached—toe—the-tap cover. Like the

main insert, the top cover and central rib may be nade of expanded ~__

pol ypropyl ene or other well known nol ded packing materials. Additionally,
it is contenplated 5 within this invention that the central rib can_,be nade
of any type of suitable material which has the strength and resi Y

di spl ace and hold the conputer disk drives in their contact positions

agai nst the outer walls of their respective conpartnents. For exanple, the
central ribs could be constructed of; plastic, wood, or cardboard, or the
central Ifri b coulgglb(_a made of a SUfﬂfni ciently rigid inflatable ][renber. 1bo
There af¥mhefrietentrsl ribdsomnhagesestvoith e td ' irst, .motor fret can be
subst an}(;vg(lfd ¥r heguced, .if not elim na'tﬂejécﬁ)%‘tNohl(Pd(;?Xtér:ﬁ{dﬁ?%rtg@ﬁ%liygaégn@p@
required of of LREIVRS Grhnrcylade ponsgrint the diskr dtbea rfebns ekt of BadR6ke the

only requiveaentstitie thefrabspRBileld ' o the overall package is the
i ncl usi on gf the central ‘rib. %ﬁ@gﬁﬁgﬁg'd#\%@eﬁ odigenisy the gewsral et imnd

r enoved ¥acBrd tofthg lpwersyrfaes afvhe topegyar WMtBerQﬁfb@&ﬁ%nfs@%\a?&%téﬁg ?%I}Htéliglﬁ? on from

conpar t femt the 46 BG¢er N .be dified. In 15 additi
vi brati on, tﬁeg%i s erdr;’f@%ts“%é‘%énsg i 1P 99V @nd eentraf oiln ave howdedswididh thdri ch may

occur d%ﬁfdbﬁgr%ﬁebmiéimmewwrﬂuﬁﬁgd/%&%%{ gropping or slamm ng of the
package agaiFPstic(f?lnotLher .0bject). Mire inportan q y, ‘the construction of the
newer types of di sk8FXEESAbingydestnpgatatlebewsnd chinpattrhshtd RdusRinf or fret.

These apldratityrefdisk dyiasyt vy apparent fromthe description which
fol | ows, taiygﬁ in conj %ﬂ%ﬁ%ﬁﬂrﬁﬁ dﬁllygﬁ?@ngzgagéﬁ%w 7o odidisklnings.. TIBRI EF

DESCRI PPREN Tibrs pesitimrAye NGSit Bitgndshldng and BRE iResb] éﬁ%rﬂe{lc?i"’ccklltici’%tﬁ ting a top
of fhe 1nve

covRy afsk gRidd dRsert. of the ti-notor fret package Ion; 25
Fig. 2 1is gﬁtéérﬂslfé)lzlg io\rlt@aﬁls\?ia&ﬁg P TEnsMereLyi agsinst oemedsds on walls af degar d

shel | , raspgctived contpaaiimg. The:ch@MBib : over. having a central
rib attached thereto; .Fig, 3 is apgg{cis‘%gg?%gslgf%\%vgfglf Yr8 g Rtﬁr@g‘”
i |1 ust rEEF YRS Rqngp s thefr respactivg compartadrss, thais mihinsiging moestdieSHaMidag t WO

fl aps My dndesieBledRA e i .folded position; Fig. 4 is a fragnentary
enl arged pl an view t(fkgn gt%%lgﬂ?ﬂ%tﬁgen'4-4 of Fig. 1; 2 2 JU ~ 2004 -5 Fig.

5 is an enl ddigedrives Sutremipaapyred dortshipalens @ bitoplh@ieHa ALADL pPzicheba%'og of _
Fi g,ES; c%bﬁinepfo'rs an enl arged vertical section taken along'line &6 of Fig.
5 Fig. ("ST 10T SPTA rsPs e e ldmepreyghting astaficshargp Somi damaging heafrivese
pref er ridas,efiib dibk@iVes 86 nbhBavleOPcdHAMEE Ry 1k i Laken along line 7-13, 7-13
of Fig. 1; 5 Figs. 8-13 each show gr eXt‘{”yg‘éﬁlaﬁvé‘é‘ %98% TIPBEHspect i ve
vi ews Grcsnetthe plestin bagar sowpinetse Thomaoussart wspahienticbild bbeizeagkage of the
i nvent kR frfckifn 614 cti.ve view of .a prior art top cover,
speci fi f(;ggl Iy 1|91|1 i, @3??‘6’38{“3@% dRhess: AqYevek dhis &¥p; or tear the containers.
Furthermore, it is undesirable to have the disk drives firmly wedged within the main insert
20 compartments because it makes the disks drives difficult to load and remove, and damage can
occur to the disk drives merely by loading or removing them. The central rib constrains the
disk drives within their respective compartments and prevents any movement or displacement
of the disk drives; however, the central rib is easily removed which allows the disk drives to be
loaded and removed without damage and without undue physical effort.
25
The central 1ib in a first preferred embodiment is simply a substantially rectangular
shaped extension protruding from the lower surface of the top cover. Other preferred

embodiments are disclosed herein which provide different shapes of the central rib. Yet other

BN 2004




Fig. 15 is a perspective view of a prior art main insert and top cover; and
1 o Fig. 16 is an enlarged fragnentary vertical section taken along line 16
-16 of Fig. 15. DETAILED DESCRIPTION Figs. 1 and 2 illustrate the2 2
anti-notor fret package/container 10 of the present invention. As S%O‘W’N 04
t he package 10 includes three major conponents, nanely, a cardboard 15

shell 12, a main insert 14, and a top cover 16. Beginning first with the
top cover 16, it includes a reinforced/thickened edge 18 extendi ng around
the periphery or outer edge of the jop cover 16. A plurality of shock pads
20 and 22 are arranged on the upper surface of the top cover 16. The shock
pads ar gnsdiRBntasr 1 At - =1 : M flat or planar
exposed upper sur fe ggglg?&il ﬁ%%?heﬁ%}cgﬁdl glh%% e%dé%gpl%%@g%%ﬁ% orm° tgf ghts H .
Two pai #ttachdd tpdhestap cevasck pads 20 are provi ded which have uniform | ower

hei ghts HZ i Lson to.the internedi ate shock pads 22. A center

rei nf or ci ng I;}}(gﬁgg;% gl}(ste%thgqg BRGVPLh SR ZPoMaY (PR dmidsnolk gXRepdedrh; s

cent er pdlgprgpyléie dr sthei Wl MhowvriridladigaatnOhateAils SHRERAN YRS REDYSES

bendi ng s{l.r en?th to the top cover. Each end of the top cover y I nclude a
handl e WHRIBHUF Byentpn that the centzal gib cambrmpdest anyape of suitableanateriabwhichbasrai n

i nsert. t b, partign. 28 whi ch
traver stélggggﬁggﬁg% ﬁgﬁg %}i?_%kﬁg e%@%ge%%%nﬁgﬁé?%%tder&e? Imaﬁlﬁg ORaCRef erri ng
now t o Iisgion® agaimme theaputer swalls ofl hein asspective vempatmdntt. tRamesaniflaake Gatrhiavi Ng a

central .tJ ext end] I itudinally thereal ong. The ter rib 30

ext e nds“‘gsgu‘%‘s‘fag“ﬁt"f’éﬁ%f“f/’{eggf B@%gﬁ 3’8?‘%{ Pt f%&?%&f be%@ Fe@{ﬁl FQE%‘S@E‘? madeofa jun 2004
-6 The gufificientlyatyid intihtabke m&abact eri zed by a nunber of features to include
end shock rihs 34 protruding fromtheir respective ends of the main insert,
and'% pl ur al Theje Be npgereppadvantaggs gethe yention; %ysta@om frietraake sybdtantialbr al |y or
transv ; 1 F N | . . hLnes.the retaining

St ruct oy ot ARG b o L Hhng e ition S0 L IR AR TG Y Tt ur e
al ong t¢aedboatdeshell. Inifabe,shednly tequinad strubtnsd miodificaionas tHewiveraf] padkafei ehe

ext ensions 41 ar ositi.on at. .the bottom.or, | ower surface of the main
i nsert 'mﬁlg}gg og}]?ee eé’i%%tggzliﬂ’ﬁr%ﬂ(aagﬁssaé%ﬁaﬁlﬁ e \.é\gﬁl.l‘?ﬁ?%‘f"ﬁﬁaﬁqnﬂ ey | edges
42 def i Repedfirionfafifefs bEQERARE {i¥SofMcbobdpafnehts BS nithavdis B@%?@ite%eﬂlge.s 44

extend longitudinally along their respective |ateral sides o e main
i nsEY t . additionde prefectiea|from yibragios; thpidiskalrives atb sl grdtested-favh mgrresldhovkl | s 46,

si de : 1 > fla 50. and side flaps 52. Now
r ef er\rl\?‘hgéltlé%gi%g& %Egmﬁ)ﬁp g@ﬁ%ﬁaﬁqpﬁehz%% eljﬁefP?rﬁ)@Pﬁlge% S%”ﬂ?ﬂ%&?i % of
conpar t peekdge a@ﬁlnﬁtcnn?ﬁldr thjea). CMb&sfmpOﬂmtmtthe%dms@ﬁ%tiolﬁmthbaie(\j%ﬁ{ ;és ofOne g
comon ar.rangenent for in jpsert 14 is a_pair O ongi t udi nal | y_ext endi ng
conpar tﬁéﬁ&‘%ﬁ@g nwgfoﬁé’é%ﬁﬁfmfﬁé‘c%mﬁemée adiodirn advantagesillsel y from
a cent efecatb SapPhreGEMoBI thd i T Pollowse Thi lefio fwi is

separ ated by g?si ngl e cenét ?gsic%%(lmlq%vgﬁwlgﬂllogﬁ’gﬁkgr&ilﬁa “@g‘i“f“"ng“{eh%%ndi ng

| oni t LRscormPInying dsaiginghe main insert. A plurality of transverse walls 56

i nterconnect longitudinal wall 54 and side walls 40. Optionally, transverse
wal s 56 may include one or nore flanges or ribs 58 which extend vertically
al ong the transverse BRIEIRSDESCRIRTIONOF THE DRAWMINGS i nt o t he defined
conpart nent SII%O. Disk drives located in their respective conpartnents 60 are
shown as di SR8 IsgdeTspective yiew lusiraing a dop,covakand apain pseshebthe 2ptimpptordr i ves D
and t hegMalabigag@br B ghvenfiGsPeCt i Ve conpartments; however, there are, in
fact, small gaps which allow the disk drives to be easily | oaded within or
rendved fronkighiis arpsspediveviacw eiipbe tnabninsert Bleckd of atdamiboandpshel,nemdt s 60 are

further. defi.ne an inner.side wall 66 which ifsel r one edge of the
| ongi t i Petéqtm@gﬁ%g’ﬁr, Suép%%Ofég?T%grcf)?reéﬁfmﬁgQSeIB@il Hé aﬁ@ﬁ’?ﬁiﬁﬁ’%@f an outer side
wal | 64 whi cifigi3 Bel derdpedtive vidw bNthe phckagSlubteting Me @{sg@v@fpla@eu &¥er fiede Wwal |
40. 25 Referring back to Fig. 2, once a package is |oaded for shipnment, the
top covpinigsertsans showingdweflapnel thapaxdbm&heu i foldedpasition; b 30 is al i gned
in the gap f ' D, nt &g Lidh 3 0 pushes the
drives D agtz}fi %\gtaﬁ? rﬁe@eﬁg peen%'.rfgé\;lrels %rg‘t%g?te'lskl%gglo\%\lgﬁngg&&?flé'tlhei r respective
conpartments 60. Preferably, one end of the top cover 16 is placed adjacent
t he 2 2JU~ 200 , mininsert, and the center rib 30 is progressively
al i gned and forced between the rows of drives D. When in place, the center
rib 30 extends continuously between the rows of drives D and prevents any
transverse or |lateral novenent of the drives Dwthin their respective
conpartnents 60. 5 Referring nowto Fig. 6, the center rib 30 is shown in
its installed position wherein disk drives D have been forced against their
respective outer side walls 64. Accordingly, the primary or major gap which
then exists between the walls defining the conpartnents 60 and the disk

S ~ " " N o o ~ o~ S e o o ~ N Y " I e
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1 o shown. An actuator assenbly 72 is shown in its parked position in the

| andi ng zone. By preventing any |lateral or transverse novenent of the disk
drive Dwithin the conpartnment 60, the platter 70 is unable to nake its
slight rotations or tw tches which otherw se cause the notor fret. As al so
shown in Fig. 6, the |ower surface 32 of the top cover sets fl ushZagbing04
t he upper surfaces of the disk drives D. The drives D are also in contact
with the bottom surfaces 68 of 15 their respective conpartnments 60.
Therefore, not only are the drives constrained within the conpartnents to
prevent lateral or transverse displacenent, but also vertical displacenent.

In terms of ¥Figngistudi | Sl f the drives Din_their conpartnents
60, the cent e_rg ?%Sbaﬂg(&)l I edgfra seen%ﬁgcfagsre(?{éorbﬁg?‘}%oﬁlé‘?%§ P{Rig-% o prevent
any appr eci abiBed isangntarged vatticali sspticmasitanlongdiné®ld of Fipe.ef ore, even
Iongitudinaljéhpgatio or. ngék whi ch is induced upon 20 the package does
not result debetefPSady SHeed Lasmspiary Prasertive view ofone prafitesd embodirenpackage.

I n or deof thotopaseer} the vieds@kdd AhDlinel NE3 @gﬂg&tglli i b 30 between the rows of

di sk drives, the central rib nmay be provide %ith a slick pl astic covering
or sleeve (N8 shdurpch Ragvwergreatly wdauRed Grafingntary, porstectiovas adyaat age of

t he i nvgmd i L fi ucti.on apd arrangenent of the shock
pads 20 angﬂgg@ﬁ}ﬁlg; Febr% G%I](c)dsgaebgio‘gﬁf%gqeaﬂa%kalgﬁ8p 'g‘ieérR’ e?@‘%}iri ves D from any

vi brati on orFigowdseperspehtive tieadepridrag t@%&&?@{e@ifﬁ@l@i’lluﬁ%ﬂ%ﬂle%@é@ de a
tight Q%%gqu&%?,envelope or cover over the top cover 16 and the nmain

i nsert 290 %er words, it is undesirable to allow novenent of the main
insert and tRip 150y &perdbdchidlvie i inS Ln gnsert 14 fits
tightly mﬁthL% cardB&§$d shelﬁ%{%%?ggﬁaﬁﬁgﬁﬁt émgﬁgiagghgﬂ 36 contact the
resfecti ve ddg-dfduttrnisiesd fragmentaryierticatiset8on takeh slbirlinei@dse 30 Fay, €5.5! i ght | y
T 2 JUG 200b g lower in height than internedi ate shock pads 22 which
allows end flaps 52 to set flush against the upper surfaces of end shock
pads 20. Then, side flaps TETEYEDDESCREGTONEr to set flush against the
upper surfa&gg ﬂf kg ermedi at e shock pads 22. This arrangenent of pads 20
and 22 al | owd®% He?t B @B?tfait‘b Hheofntimatox drel nselrage/sprtpiner 40 96 the) pedsergned

cont actin¥ntibn.A¢ Ehowhn, thd S5l nf L8 L pre specifically
il lustrates the gonstru???%%g£g§$ﬁg cen?ggﬂgféégﬁﬁhgkn%ﬁ%n fmFﬁgm'enter rib
30 inclshelbd2qa maiminsst dhsandna BY, coerdla Beginuing dirpoviti te t82 cudtira, al | ows t he

rib 30; {4 llaced J n . the ga etween the rows of disk drives
D duri r%{lgalll gaiq%hﬁ]lraﬁ%ﬁi&% n?%gteg%ﬁd][%exlt%’gm@g’f‘g‘é‘g trs Pepiphery ogouter qdgp Etheat e
vari at itomeovef 16. replaestityest shodk pafs 2d 20af PRSI tﬂ@ﬁ;gfér iPra08 f¥he B €T €1 1 ed

i g. ilTustrates a center

enbodi ment § oIl_ t% to&icover of the invention. Fi

rib 84 A%y e herhrads pshowradwvingsabstantially bordike shapetwitefatonpla®®. Fi g. 9
i |1 ust regb&ssd dppe Btuedces | e ' [ ,~and .an _arrow
shaped AbSsed dobed g, 5 iiﬁltel%agdth?tgtses gﬁgt@%iefﬁdvggﬁﬁéﬁpg‘%@%g& HERIBOf ¢ hi's
cer?er epd ghack pads 2Cammpeasiided which hevelupifierm Rowet AeightS H, i coigarisoR tc@yer ,  but

t her .j | t i i d bet t he, f disk d
o 1 e EROHoR Bl B Rt toietna e o €Xance rniodariBeslone B8t ondi ng.
menber t@Bcdvan i Tigs Gente AhaRP4li d§inpyasthickafel ionh-iseE bfba which rbﬂa‘%sgﬁhﬁﬁ%y et

another rib 100 which is also separated fromthe top cover : 100 is
shown &¥ength s tondpyes Fycherd ehide tap coueriveny indwderchaadls exfension 26ivhich cr 0SS

section,d i 4. i.n ngi-t,udi nal ly. along the rib
100, g et e BpCGler HonbP iRt MR APRA D e AP B 10a.

Fi @5 13veblpontn8fwiich traversen betweat thethikened &ipeiBane e dentepfisligkinan to a
central rib 189. a a%r.of ogtside rigiﬁllg]are grovided whi ch extend

| ongi t udi naff® r%‘i‘%’h‘g" HES ekt foBcoYeN 18 /Mas a lqvers o bettonp gurfasp 3¢ Bewirg a6 and

pr ot r udentfal & 30N tdn@RoSHfuliAG r [¢ ; Itshilafly t e sane
shape as rib 30. Ribgellggeachﬂ¥ﬁ%fﬁggkankg?ﬁﬁgxﬁgﬁ%?%%“%% b%%ﬁkﬂﬁrromed
por t i oRgPendiculanie thalpyesswirfee 3hese outside ribs 110 is to provide
additional structure to support the upper exterior edges of the disk drives
D 25 once the top cover 16 is placed over the main insert 14. These ribs
110 reside in the gaps which extend |ongitudinally between | edges 44 and
the I ower surface 32 of the top cover. Fig. 14 illustrates a prior art top
cover 200, one which was used by the Applicant of this invention. As shown,
this top cover 200 includes a plurality of shock pads 202. However, this
top cover 200 was used in a manner quite different fromthe present

i nvention.




zZ ~ ~u~ Zoa~ -9 Specifically, the shock pads 202 were nounted to the lower

surface of the top cover, and the shock pads were placed in contact with
t he upper edges of the disk drives. The upper surface of top cover fOO MQ&
sinply flat with no shock pads. Wth the present invention, it wad 04
that by reversing the upper and | ower surfaces such that the upper surface
of the top cover 5 placed the shock pads in contact with the flaps of the
cardboard shell, there was better absorption and distribution of shock and
vibration. Fig. 15 illustrates conponent s of a prior art container which
include a main insert 204 and a top cover 206. This particular main insert
and top cov I 1S4iQ0 UG S b ntum.Ing. of Mlpitas,

Cal i forni a. eIZA}éé Igﬁg\}\q% eﬁﬁhg{ubehg gar%toegg%goe}&lﬁ%hb%? %f?t es &fﬂcﬂxﬁ? F‘%‘I S&"’E’L]f)“i’soaded

di sk dr34pronuding fiom theiv edsppeive bydstdfehd Opindaea! arkQfplaB6EST 19%A] of i MaI N

i nsert there.are no ans to positively restrict or prevent
di spl acél(rgr)élﬁp L%S MU R dgte ﬂgomr Vepsely donpihginggin ipsettd4c Empavallddnt s.  The

conpar t defimesthefethifing stidtle a8bdth SRR FhilSEiddd ' ace 208
of top Gover 06, ,snigde vvalelas 212, and Iémr%éﬁ%e?i?g%ggﬁ%@g%res@%ge As
showh, 3ARetBe iczalsides pf tha praingatenie Emeohmotti fodt/bdsd exderBianad] siegosiviahdds 212, as
wel | asygisoidm : and the er edges of the disk
drive D For i I%g%‘)ro%? ?rof!rll&\éﬁrﬁgﬁﬁgelé ?n%glﬁg@ges%g%gnsho&eg?%géﬁoé Bdhtiated to

i |1 ust rapbiralfgofladges 42 definetupper epdy dfir@spbaive prid Mocleribs 340 Rbeks A edbs; 44
effectively.solate the disk drive from di spl acenent caused Dy vibration
during es"ﬁ‘f“ér%%‘%ﬁ‘t.“gﬂél1%58%818%?Sﬁaﬁtivs%t?f ‘r?gédf?@@ﬁﬁieéwe:rnsmtt-se| f has utility.
Regar dl ess afaribiard SRl 12 § stif§ aQUardBBhid RSB in Lé?lgq’vallg 4t60§d§9/¥1ﬁ£ 4hi ch
incorporates a central rib for contacting a di §k rive ah 0 prevents

di sp ackatiem 4%Fig ke eaf Sepwi?q ansl side flaps 52.0Npwrrefemintg to FigadV amd 4gkomsin Wi | e

achvant anert | rinpdtL S o e D B6 BRIy g e Poh OF bl | e

under stwal. (et caneop pEAERMentfoe AairDMsérs 149068 a bhifof RileineiiAIR dxealiingn sol el y
with disk drives.  Vibrati o&é&nguced upon a large nun‘ger of _

el ect r OB CRAMCE APV RVPERLae Q] tRecomniEgicnty extendsteapsyeaselyfrom p g¢nter asismeans t o
ef f ect i ot@kiterfind §Ohahfird H8erf €YhiS $ir b AIR 1Oy § siafuld rly desirable
when the devi ce cannot lbe Tol ac_eld?i 1rrl pac S&EP@W@?F‘ngfeercsﬁt?%l%“s"6| ates the
devisce lprgitedinabyall fbextendinglongitudineHy alphgithe maliminsgt. paplurality dfommprepduct s ar e

packag jffi.cult er. encoynt ers when accessi ng a product

W eh n sels 28 TuERO ot LT g SRR 6 DplomlvaeRusI g SSt o 1 he
user. Aunmondudgortewr iroee Pangsestirits 58 8Midh@Rtend PeHiEARtaldo thd tankver&ASIsY

enpl acgs% qa}@d rempved by a user. 2 2 JU-1 2004 The products |oaded in the
package’ Pt RAENeneardly iterdheedefingd compatment 68.  Risk drivgsylecdted int thein

ar r anges®Rttivkeb ] o] ) i ntnents.

A Pode P p O o e e e S TR e s, 11
shal0l dhedrivse Danddheswallsdf theirespbuivp campartméntsy Bowéven thre aeniassgsmany package

havi ng r f 5 conpartnments...ln a pac e having only one
row LT ST G Qo 1 Rab OB St oranB o ot atPerives

const r aiomphaineintal Bach bf the SYRPpSEETY 60TBR  fulheriddfind BKafn¥esde HaE LI Nal Y,
the location of the "central” rib would result in the rib being placed in

cormmuniVE4eh slifpams ops edgsrof thedongiudinglovalbig pach¢pmatrtraery elso béing Hefitedp cover .
One aspRGh Jufp i he t, [ ' the centr rib
shoul d femain ?lﬁggmll 6%%}?%': gf)fgllﬁt{%agﬁg%ﬁ%te ceé gggéé‘{))fvoeurterﬁb§ %aélg‘k)'pl aced
ove¥ the main insert. Therefore, the rib should not deform tw st, or

ot herwi se displ ace, dur.i hi prent .. Addi ti ly, the fit of the top cover

and the mai A‘S“’ ALRs Pa‘\%it? E?%at ﬁ‘@eéé’raalf?@aﬂ%b%%gﬁ#f s tBe tap Goper Koist hat, i f

t he pagiaeeovd tifeihiin @bt PhedRMteV DS aRBRAN the Q%twééﬁEih@t%Ws'bﬁdﬂ\ﬁegkage must
ock.

vi brate_or displace in response to the rnduced vibration or s Because

of t he Rwvand e certenrihe3 Qrashasdlee ditvas Plagainst dieinrgsppetivieoutet Sdewalpddefithsir
del et er.jqus.:.gf lit ibrat | be r.educed
ot i e cofibhrtyles 897 bl B0Mne OB Vg Moy 8T i BheB® afiSirC S,

reaction to an induced vibration, and such snaller vibrations are absorbed
w t hout di spl acenent. This invention has been described with respect to
vari ous di scl osed enbodi nents; however, it will be understood that other
nodi fications can be effected within the spirt and 20 scope of this

i nvention. REPLACENMENT SHEET

-




-11 z ~ ~u~ zoos CLAIM5S 2 2 ~ U N 2004 Wiat is clained is: 1. In

conbi nation, a package to secure a plurality of conputer disk drives
therein, said conmbination conprising: a plurality of disk drives each di sk
drive having an interior edge and an opposi ng exterior edge; %2 F@F%M
including a plurality of conpartments formed therein to recei ve t J
drives, said conpartnents arranged in at |east one row extending in a

| ongi tudi nal directi on, each conpartnent of said plurality of conpartnents
having an inner side wal | and an outer side wall; a top cover for covering
said conpartnments of said main insert, sal d top cover including an upper
sur f acemaindnért, QN th ; m"run catl on.wth
said | ower surface, es%g{itgﬁﬁgr%??sﬁ%gf ﬁl]el %%&E?‘H&hg erqo 5‘3’6%%10 of the
di sk drdrimes D a?%l@dnphccsdlectemgnpiammﬁscaﬂmanmmym\s@hamra@sbfmwésBk drives
so t hat £ e di sk ves mai a| n.contact with the

out er nglg& M(}’O {r%ng'?%ge 81 ktﬁr%slg?‘fené g h;h?r @b‘ﬂ?s Rt their fgspepidvedi sk
drives danmnﬁrrealsﬂl)erse noverrent in the conpartnents; and a shell enclosing
said top cover, said central rib and said main insert. 2. The conbination,
as c ai med iTFIETIEEAOY o Kigeh dherpentarsibpQis shavasin ltémétaﬂequsmoawhamgﬂhbla n a pair
of rowsgr f o]

directi oir?ég gﬁ%‘ggoee%?rf %JCJ:&L%&I%})%STC@%%E%O&% rlltl]svgis F&g g P Yot h sai d
pai r ofPrHous Obmam gipawhlnb tites existd bemwn t}mlwulls gefiding thie skmﬁzirtrﬁﬁﬁs 60

transv r espec art ngnt The conhi nati on,

as cl aﬁiﬁég In c eg?lggettﬁg@i‘ﬁ%ﬁiérq &erfﬂ erigr ¢5eet ?fitf}e gisk drBesiD-pads

f or med The disk drlvmpahclﬁdésftﬁé; plagbr G2disk VO F?vh‘i'c%vrﬁfma@ ro-mgs ﬁloﬂﬁ@' LOop, as
clainmed. in cl further including: a center flan formed on said upper

sur FaceShging a?t&}?)t%éi?@?lbldﬂa ig shayypdinits Haﬁkeﬂlmsmomglt dandaig zhnleethyl on, said
center (OIS ver

conbi naérk‘%%gﬁ%éggijtg{& }m&{ a;d%;ec eg’il‘°nV1% g‘?&\%;fliehreed? Srll( &'él g.l a}lu 1° Pwarmaeng ﬁ%ck pads

i ncl udebe plattard malable(bcb mknidﬂslighldstaﬁmot tvaitvhek witiel othdiwie daé the aidtort Op

cover i | ur.al i t ock pad i ncl ud| at |l east a pair of

i nter mef?iﬁgil géglg 'Bg @Wef%‘ﬁ%ﬁ:{?oqfﬂ!ﬂtﬂ?/cquebﬁ sh agaippt fivPPST shock
pads. Gurfikse ocma*aismhlv@m The vk MAe hio ﬁﬂ&hﬁbt&m}%ﬂﬂ%eﬁd}ns fac MENT
SHEET -12- 2 z JUN 2004 2 2 JUN 2004 said end pair of shock pads have a

firkt Hb?lglf?ﬁpeéﬁue coRmRArtpRnts 68+ Thﬂ@@rmuoaly@r@tlhgqusmnmeedavmnﬁnd hi gher
hei ght . cur. pl ural it f conput er di sk
drives ther }eu?lﬁf,&gs a#fég%%% %lg%r%%ﬁés%%g disglsalg%nem ebu?lalﬁ? X?I%f%} (%SP PR dr i ves,
each di sk drIilW@nk@fnmitmhnalrm@ﬂacenneﬁdﬁmeadmzeam iapRGstoMepaeiietsi 6of tedge;

center rib 30 imparts enough force on the disk drives to prevent any appreciable longitudinal

displacement as well. Therefore, even longitudinal vibration or shock which is induced upon
20 the package does not result deleterious effects upon the disk drives loaded in the package.
In order to ease the insertion of the central rib 30 between the rows of disk drives, the
central rib may be provided with a slick plastic covering or sleeve (not shown).
Referring back to Fig. 3, yet another advantage of the invention is the specific
construction and arrangement of the shock pads 20 and 22. In order to best isolate the disk
25  drives D from any vibration or movement when loaded, the cardboard shell should provide a
tight contacting envelope or cover over the top cover 16 and the main insert 14. In other
words, it is undesirable to allow movement of the main insert and top cover within the
cardboard shell. The main insert 14 fits tightly within cardboard shell 12 such that the ribs 34
and 36 contact the respective cardboard shell walls 46 and 48. End shock pads 20 are slightly




a main insert including a plurality of conpartnents formed therein to

receive the disk drives, said conpartnents arranged in at |east one row
extending in a longitudinal direction, each conpartnment of said plurality
of conpartnments having an inner side wall and an outer side wall; a top
cover for covering said conpartnments of said main insert, said t? ﬁﬁNeth
i ncl udi ng an upper surface and a | ower surface; and neans commun

| ongi tudinally along said top cover for contacting and displacing the disk
drives thereby causing the exterior.edges of the disk drives to nmintain
contact with the outer side walls OF said main |nsert and ther eby

const 1 alonienty Hell dhas oW shé Aol AYSHER SIS BN D LT Lespect i ve

conpartnents .. The conbination, as clarned In C UHEABAINSS i d at
| east off& uppRK sPfacss phangetiodkpads Paii Them‘ sideoflvps 62 e fgdapsval kelet igsone

anot her inal.. di re i.d means for contacting

posi ti O%g;agﬁ %ﬂ(})l@c%& gcfa@?s!néflf%emke ‘?%‘8 agiéa%dﬂrlﬁ%ﬁnﬁpﬁp%ﬂf) as} 22 ows of

cormpar t stbrwtsstharap partisd oftheta@bdaf®stdil Sk béin a‘ﬁ@ﬁedfdo%b{m&‘?ééﬁ oF thellRA Ln

t hei ﬁﬁ?ﬁ {ﬁﬁﬁcorrpartrrents 9. The conbination, as claimed in c ar m 7,
erP

furt a plurality of shock pads forned on sard upper surface

of said top 5. 9-‘fnorels?emﬁbﬁlquagg{ﬂeanst@&loqm omen :tAmssg? lld‘gzpher

including. a center flange formed on sali er sur cover
and ext €HET Fb 30 includes 2 mngn exter$inmBO,cnd endriowed pSﬁioﬁi 8Q®¢Hi<§hr alIBl:v@ﬂﬁ%b%d' ng
combi nation, as clained in

t t gt
2l i m o0 AEFERRIS STl P P The it daReTT AL Bt tarmibrigopiart of

shock punnstm@lsuves Dneq;smam ilRiStr&8 dar@htiofPbfdhd SRt PHS0; a gﬂbpk&{sﬂd& [y of
shock p(%g rther |ncI uding at least a pair of internediate s pads
d

spate ogimentaldhe tep eqver ofthe inwentionoBie. illdstratesa cerféraib 84

conbi nagghy A g.,[ air of ock pads
have a fi irﬂsgta herrlghttélll Sa%% sar%lgzgrg?rléuﬁr M%? %gnﬁ@ ia%gé]ﬁ‘ggﬁt%bﬁfﬁmﬂ Ua second
hi gher iReliding a main extenswtn 92, menm&wmpe&bﬁaa -FiQ 10 ilfustrbifdk Zf8fer derfierd ~ ~ 2004

13. In i secu ural ity of conputer disk drives
t her ei nﬁbogggir g%%‘(l)e%bnﬁhl k%%ﬁlﬂ ?(E’inﬁ‘ﬁec{tﬁ t%f {‘)?P”ﬁr jurfpee,32 of thg taprooyersbuteach di sk

drive hathienis zﬁﬁbphﬁte%lbﬁént&dlﬂ@h aNWedRd Bétvich e RATSE dRKk f@b@s bnsgr L i ncl udi ng
a plurality of conpartnents fornmed therein to receive the disk rrves sai d

conPar tshediment, theepater ri 94ts » Eﬁgﬁud?mél}’reewn@mg cmmbnlg% Imving aoeghngudiirnal
drrectr u defin at | east two
corres p(%?]bg |Sc:1tg1b{sil| glg flquPMt£&et% %&{%&ﬁ@ﬁv} sel?g’faﬁ S‘C}?HY%Pé’P%?fde wal | ;
a top céveRibflPP is shoayn aga kmgxﬂudmaﬂyaaxtemﬂmg%aﬁbeﬁamﬁngalsenﬁ B®&ildr cr§di d top

cover |nclud| er surface and_.a lower surface; and neans

communi €Y ?%%’i‘ ?‘ﬁ@? ﬁaP )]/'&E‘F’% 1@&?‘&8‘?‘6‘6‘*‘%‘0@% theyib K¥hFig: 12 shgwshe

i nteri gkt ARYRS ri6f106 Nidh 18l a &K liNBR 2Py (108, F‘igSPi Ao ﬁ&?aﬁ&%@m@:ﬁ' dofes to
remain in contact with said outer side walls of sar sto

cordt r d1b§ vtheeein insaddifian e dentiphrily HiPs v wris of putsidawibs 11(14re plovidekatieht 0 secur e
a plur gty ld?lfglt&d:iﬁﬁwa%ngﬁles&teq{or VB al'sEE §¢ e toIS) %‘(I)\ger hé grlfc{’i Ig' (Perg)olhla 31‘ ng-

lower surface 32 of top cover 16. Rib 109 is in the same shape as rib 30. Ribs 110 each

include a main extension 112 and narrowed portions 114. The purpose of these outside ribs

110 is to provide additional structure to support the upper exterior edges of the disk drives D

25 once the top cover 16 is placed over the main insert 14. These ribs 110 reside in the gaps
which extend longitudinally between ledges 44 and the lower surface 32 of the top cover.

Fig. 14 illustrates a prior art top cover 200, one which was used by the Applicant of

this invention. As shown, this top cover 200 includes a plurality of shock pads 202. However,

this top cover 200 was used in a manner quite different from the present invention.




a main insert including a plurality of conpartnents formed therein to
receive the disk drives, said conpartnents arranged in at |east one row
extending in a longitudinal direction; a top cover for covering said
conpartments of said main insert, said top cover including an upper surface

|
|

and a lower surface, a plurality of shock pads fornmed on said qung JUN 2004 }

surface, said plurality of shock pads including end shock pads an

i nt ernedi ate shock pads wherein said end shock pads have a first height and
said internedi ate shock pads have a,second higher height. 1 S. A package to
secure a plurality of conputer disk drives therein, said package

conpr i S§puificalliahdsH \ I Lur.al it f ¢ artnents forned

t herein I’?% recg?l\llé;SHfﬁlgﬁﬁssz E@g}re %\C/Helgl,glt‘gdatp 01§W %%ﬁ%%?@ﬂ%op&ﬂ&ét?nﬂﬁheat | east
one r owshegk parsivrege placed ih oorgadt withisd upper edges dhe disk @VeS OVIRY uppf suffQ¥%er i Ng
said co f sai.d-main insert, said top cover including an upper
surf ac eg@%wa%f]%(\%e‘gasss ity flat ngr}‘ %Oesrsﬁ‘f’?l%\l?adf'i Witk dheareseadnyengion.dtvas foeidh | nsert
and ext tatbngvabinnheaipd: henBbiet/dimials LA 86! RS CER R Elor dber
contact i n% ttge ﬂé k drives | oaded in said conpa Prrents ancf constraining the
di sk’ drPleEd the RAdS Vi comtackoidiitiet flans afithe candpeard skell, sheramds deglrel |

encl OSiMoﬁﬁbﬁaﬁ@ﬁsﬁﬁﬂﬂqoﬁﬂ&%ﬁ%ﬁ&}]ﬂr%oﬁi b and said main insert. 16. A

package, as clained in claim erelh: said central rib has a

rect angul ar Fg.dddllestmtes oomponentRaPs AREMENGnHHEE hich frclude 3 mhitNne@0%42 2 JUN
2004 17, 4A:B gokvag§6 ?}ﬁm'd a.med in claim 15 wherein: said central rib has a
ci rcul ard@rdROVEEG: Jhis pagticuler main, msert anddop.¢oyers @ng Which Apsbers usaghbor ei n:

sai d ceQbanaim, Inb. STadilBitAE Thlifoidis UARIsh6WR 35 16504 QBotioh%t Fif GOWRRAt i on, a
packag;{)t%ﬂse ure a plurali tﬁ»pOf conmput er di sk arives therel n," $ai’d

comti naff dé%rf{S‘r"PQ‘ﬁ@Yb%tef}Yle ed by the &ip advel0dmlaced pversletmain stsedl2D4e havi ng
an 1 nt ghiRr: : ' ior..edge nd each di sk drjve being

i ndi vi dual Ffﬁf?i?%%d‘."ﬂ%sﬁ?@ Todll B PR dels*‘g%&neﬂ‘ Sranaameebot the sk ng a
pl ur al i drivesD vithipte commprendns. e comparehehtd oF (SR 4R cdfifndafdefhddtgs Wi thin

t hei t i d t t d i t | t
ext endi 30 e ieCF BRGFT saieasse APr Bt PG >t Kovfpar b sufacs@id. plsur al |ty
of COMMADHTPMLS: dievinly gait e (il Bfic Wile DA AR OHIOT LGl 'g%a top

cover for covering said conpartnments of s maln 1 nsert, cover
i ncloudibsveen lemperriace208 erd tanupper bdaeeof thediskhdeve B Earillusdation purpbse,ed i n

comuni i i i ur.fac aid.central rib forcing the disk
drives tﬁgstgggl% %égeae?gk%gﬁp%agﬁon@ﬁusﬁ%%? Fﬁ?lﬁretorf 1§ Parielar pRIpRALt 9BCEQai nst
sai d owflrtiwilylisolaa the disk dsied D fromi displacaicht Egsdetistafio daiRShiiRnfli SK
drives and cpnstrai Wgﬂég t htg di sk drives fromtransverse novenent 1n the
conpar t ment €35 &§{A° 1on, 1R PSSy ifsel bhag utility. Regasdlessedihe spenifitspe ofi b and
sai d Mahdin ieRubed, Bp cb inB&h ' LcSlAl s Mher ei n:
said at | east_one rovI\)/ [ B&a@?gﬁ;glg%&)%)%&gagg?@g q@%ﬁg&g%%n@s%émﬁaﬁngl lel to
one2landreientsahigplacpmentef therdisk drdienmlts dompertniennis adeanthgeemt ral ri b cont acti ng
drive. | d i.n both said pair of rows of

compar t ment o e SR o b3 pRertiR i iR ToerPediin e o gumisgent | n
their ribsgemnéntef poapas éutkas disk ddves ifichall 88 LhAA b &I thatdfe fe@hfBlerfnC! @i m 19,
furthe ris hgﬁllmqgeld ?og aztpplication solely with disk drives. Vibration induced upon a large number of
electromechanical devices can be damaging. Therefore, providing a means to effectively
25  isolate the devices from vibration is particularly desirable when the device cannot be placed in
packaging which inherently isolates the device from vibration. Human factors play alarge part
in how products are packaged. The more difficulty a user encounters when accessing a
product within a package, the more undesirable that style of packaging is to the user.

According to the present invention, the central rib is easily emplaced and removed by a user.




a plurality of shock pads fornmed on said upper surface of said_top caver

22. The conbination, as clained in claim19, further including: a center
flange forned on said upper surface of said top cover and extending in the
| ongi tudi nal direction, said center flange adding structural support to
said top cover. 23. The conbination, as clainmed in claim?2l, wherein:
REPL~, CEMENT- SHEET -1s- ' 2 2 JUN 2004 2 2 JUN Z004 said plural 2t} JoN 200ck
pads includes an end pair of shock pads near an end of aid top cover, said
plurality of shock pads further incL uding at |east a pair of internediate
shock p~, ads spaced longitudinally fromsaid end pair of shock pads. 24.
The conphésbolittis 108%dGh & ' laim 23, wherein: sajd

pads have g&fi rsthei ght r%%‘dal ggﬁéﬂéﬁaﬁa?lﬁyﬁmf’mdgi’?@ﬁﬁeé e soihigh fsisden have a
second #igfigementdictyreen tiksproduvtscamtdivhe @iriespondimgRambaggenf, di sk drives, each
di sk drive hayin n interiors, edge and an opposi ng exterior edge, said
di sk drives %ﬁ%‘?‘%@h"'&ﬂalf‘ WSFﬂ?Q%Fleeé%ﬁ%?gsbaSéwmw of perspartrientd, itdhaibalso

pl ur al i byumierseopdpiedt tHEREsSn AV RASEchcoRpadsed Ve extending in a

| ongi tudi nal direction, each qorrparct rrgnt eo%‘ri"?a?kggg?&{ﬁ’?%%t %?Sté)fleﬁ rtments
havihg STRAHERISs| Hea Raghagahaviag oolyt @re winglehanedritral aibt30pweEMESimpRI b OVEr i Ng
sai d copRMIFERL S 1 [ LNl nsert ai d top cover including an upper
surfacce)m;nd a l omergéastﬁ)ﬁftgcéé;ﬁétgdﬁ%?aigglngr %Wﬁ? E‘ﬁ’t"F‘i‘?@ntl Antge itk drivesy al ong

sai d t opcndieglys thediosgioncomet toenthils kibdwoNaSreblle e e ﬁﬁl{:%h%gpl%b% [ exible
drive . to maintain contact with the outer side

bag surfoundi.ng. each di s ]

wal | s 0‘%"%%‘5[ c%’ﬁpﬁ’v lﬁ’rfg'ﬁl"llf the ytsidedprgtpdinghedess of thetopteeveti sk dri ves from
transver se nONEEHER tmbdHahiYS th . : 26 he conbi nati on,
as cl ai red in. ﬁggi mnélg Wher eeﬁﬁ%%ggih%&lgtg H eag%ﬂ%ﬁ;ééarlél\%ilsP%J%Fm‘é‘d in a
pai 10 of IFSROSIERN OReR thy tprapayier bis haon plaeechont ey maindnsert. tTRrdferagink #di nal
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3. The combination, as claimed in claim 1, furthering including:
a plurality of shock pads formed on said upper surface of said top cover.
4. The combination, as claimed in claim 1, further including:

a.cent.er ﬂange formed on said upper surface of said top cover and extending in the longitudinal
direction, said center flange adding structural support to said top cover.

5. The combination, as claimed in claim 3, wherein:

said plurz.llity of shock pads includes an end pair of shock pads positioned near an end of said top
cover, said plurality of shock pads further including at least a pair of intermediate shock pads spaced
longitudinally from said end pair of shock pads.

6. The combination, as claimed in claim 5, wherein:




ctangul ¢
arr g , : centr. rretar T CrosErEeeTen
package, as clained in claim33, wherein: ~said central rib has a _ _ |
sem -circular cross section. 37. The combination of claim19, wherein said |
flexi bl e bags have anti-static characteristics. 38. The conbination of ‘
claim 25, wherein said flexible bags have anti-static characteristics. 39.
The conbi nation of claim 31, wherein said flexible WL%‘T%@EBQ
characteristics. 2 2 JUN 2004 ANTI - MOTOR FRET PACKAGE _ ! ‘I?K
DRI VES ABSTRACT An anti-nmotor fret package/ container is providgd iju 280hg |
a main insert, atop cover, 5 and a cardboard shell. TEe pfackaget Iegt2| aJ|UN 2004 |
especi glid $hdashairife [ . di i Ves,. rejn. . Po |
d aPrag esem?g Kighd qfl@g;?de%{adﬁ% ad??v%@??ﬁahﬂﬁ '}éoef?iﬁ t%‘}/l_ie?lé%? g’[ofiﬁ gedshevedy erment

of the disk drives within the package. A central rib, displacenent neans, |

biBi ' ress or hald the disk drives tightly ;
Al nog RS BBl B2 P i rrestack diduhertn, 51 enbianion |

‘drives w'thi ﬁ'the package is particularly 10 constrained in the |lateral or ‘
|

transy, Al Lech Q.gvaid.the phenomena known as notor fret. The

over al ﬁlgfr%;l n%fgﬁrr%é n(ﬁﬂfaeric? ac?bﬁﬁ%‘i %V&%agwg@f’ IptEROT sk askanApRPsing exfendrtedge;i on and
shock nsf e

1 7M O'E’/T r’l_“fﬁ“
A TM Rk

[ . .0 ) . . :
r?.lei\cgl (S)\ . J?Rﬁ qorlgﬂameggg]fme‘g t]pqr@nﬂtq receive the disk drives, said |
6 } o9 TPM e]x’ﬁgpimgfm a bogigitedina? direction, each compartment |
urality of compartments having an'inner side wall and an outer side wall;

a top cover for covering said compartments of said main insert, said top cover including an upper
surface and a lower surface; and ‘

th qisk drives during shipnent. [figure 2] 15 |7M
B
)

means communicating longitudinally along said top cover for contacting and displacing the disk
drives thereby causing the exterior edges of the disk drives to maintain contact with the outer side
walls of said main insert and thereby constraining the disk drives from transverse movement in their
respective compartments. \

8. The combination, as claimed in claim 7, wherein:

said at least one row is arranged in a pair of rows extending parallel to one another and in the
longitudinal direction, said means for contacting positioned to contact the disk drives loaded in both
said pair of rows of compartments and constraining the disk drives from transverse movement in’
their respective compartments.

9. The combination, as claimed in claim 7, further including;:
a plurality of shock pads formed on said upper surface of said top cover.

10. The combination, as claimed in claim 7, further including:

a center flange formed on said upper surface of said top cover and extending in the longitudinal 5
direction, said center flange adding structural support to said top cover.

11. The combination, as claimed in claim 9, wherein:
said plurality of shock pads includes an end pair of shock pads positioned near an end of said top

cover, said plurality of shock pads further including at least a pair of intermediate shock pads spaced
longitudinally from said end pair of shock pads.

12. The combination, as claimed in claim 11, wherein:

said end pair of shock pads have a first height and said pair of intermediate shock pads have a
second higher height. '
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14. A package to secure a plurality of computer disk drives therein, said package comprising:

a main insert including a plurality of compartments formed therein to receive the disk drives, said
compartments arranged in at least one row extending in a longitudinal direction;

a top cover for covering said compartments of said main insert, said top cover including an upper
surface and a lower surface, a plurality of shock pads formed on said upper surface, said plurality of
shock pads including end shock pads and intermediate shock pads wherein said end shock pads have
a first height and said intermediate shock pads have a second higher height.

15. A package to secure a plurality of computer disk drives therein, said package comprising:

a main insert including a plurality of compartments formed therein to receive the disk drives, said
compartments arranged in at least one row extending in a longitudinal direction; '

a top cover for covering said compartments of said main insert, said top cover including an upper
surface and a lower surface;

a central rib separated from said main insert and extending along said longitudinal direction, said
central rib contacting the disk drives loaded in said compartments and constraining the disk drives
from transverse movement in the compartments; and

a shell enclosing said top cover, said central rib and said main insert.

16. A package, as claimed in claim 15, wherein:

said central rib has a rectangular cross section.
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. f% combination, a package to secure a plurality of computer disk drives therein, said combination
comprising:

a plurality of disk drives, each disk drive having an interior edge and an opposing exterior edge, and
each disk drive being individually placed in a separate flexible bag;

a main insert including a plurality of compartments formed therein to receive the disk drives within
their respective bags, said compartments arranged in at least one row extending in a longitudinal
direction, each compartment of said plurality of compartments having an inner side wall and an
outer side wall;

a top cover for covering said compartments of said main insert, said top cover including an upper
surface and a lower surface;

a central rib placed in communication with said lower surface, said central 1ib forcing the disk drives .
loaded in said compartments within their respective bags against said outer side walls of said main
insert thereby displacing the disk drives and constraining the disk drives from transverse movement
in the compartments; and

a shell enclosing said top cover, said central rib and said main insert.

20. The combination, as claimed in claim 19, wherein;

said at least one row is arranged in a pair of rows extending parallel to one another and in the
longitudinal direction, said central rib contacting the bad surrounding each disk drive located in both
said pair of rows of compartments and contraining the disk drives from transverse movement in their
respective compartments.

21. The combination, as claimed in claim 19, further including:

a plurality of shock pads formed on said upper surface of said top cover.

22. The combination, as claimed in claim 19, further including:

a center flange formed on said upper surface of said top cover and extending in the longitudinal
direction, said center flange adding structural support to said top cover.

23. The combination, as claimed in claim 21, wherein:
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25. In combination, a package of disk drives, each disk drive having an interior edge and an

opposing exterior edge, said disk drives positioned in flexible bags; |
a main insert including a plurality of compartments arranged in at least one row extending in a
longitudinal direction, each compartment of said plurality of compartments ha\J}ing an inner side
wall and an outer side wall; :

a top cover for covering said compartments of said main insert, said top cover i*lcluding an upper
surface and a lower surface; and 5

means communicating longitudinally along said top cover to displacing the disk drives thereby
causing the flexible bag surrounding each disk drive to maintain contact with the outer side walls of
said main insert and thereby contraining the disk drives from transverse movement in the respective
compartments. |

26. The combination, as claimed in claim 25, wherein:

longitudinal direction, said means for contacting positioned to contact the flexible bag surrounding

said at least one row is arranged in a pair of rows extending parallel to one anot{er and in the
g the disk drives

each disk drive loaded in both said pair of rows of compartments and constraini
from transverse movement in their respective compartments.

27. The combination, as claimed in claim 25, further including;

a plurality of shock pads formed on said upper surface of said top cover.

28. The combination, as claimed in claim 25, further including:

a center flange formed on said upper surface of said top cover and extending in ‘}he longitudinal
direction, said center flange adding structural support to said top cover. |

29. The combination, as claimed in claim 27, wherein:
said plurality of shock pads includes an end pair of shock pads positioned near an end of said top

cover, said plurality of shock pads further including at least a pair of intermediate shock pads spaced
longitudinally from said end pair of shock pads. 5
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; & () - B0. The combination, as claimed in claim 29, wherein:

said end pair of shock pads have a first height and said pair of intermediate sh&ck pads have a
second higher height. 1

ke

31. In combination, a package to secure a plurality of computer disk drives the#i'ein, said combination \
comprising: ‘ \

a plurality of disk drives, each disk drive having an interior edge and an exteridr edge and each disk
drive positioned in a flexible bag; 3

a main insert including a plurality of compartments formed therein to receive the disk drives within
their respective bags, said compartments arranged in at least one row extending in a longitudinal
direction, said plurality of compartments being defined by at least two corresponding side walls, one
of said side walls being an outer side wall; |

a top cover for covering said compartments of said main insert, said top cover ilncluding an upper
surface and a lower surface; and :

means communicating longitudinally along said top cover for contacting the in%ividually bagged
disk drives and for displacing the individually bagged disk drives such that the bagged disk drives
remain in contact with said outer side walls of said compartments and are constrained from
transverse movement. ‘

32. A package to secure a plurality of computer disk drives therein, said packaée comprising:

a main insert including a plurality of compartments formed therein to receive disk drives positioned
in individual bags, said compartments arranged in at least one row extending in a longitudinal
direction; 5

a top cover for covering said compartments of said main insert, said top cover 'ﬁmluding an upper
surface and a lower surface, a plurality of shock pads formed on said upper surface, said plurality of
shock pads including end shock pads and intermediate shock pads wherein said end shock pads have
a first height and said intermediate shock pads have a second higher height.

33. A package to secure a plurality of computer disk drives stored in plastic bags, said package
comprising:

a main insert including a plurality of compartments formed therein to receive the disk drives within
their respective bags, said compartments arranged in at least one row extending|in a longitudinal
direction;

a top cover for covering said compartments of said main insert, said top cover including an upper
surface and a lower surface; ‘
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a central rib separated from said main insert and extending along said longitudinal direction, said
central rib constraining the disk drives from transverse movement in the compartments; and

a shell enclosing said top cover, said central rib and said main insert.

34. A package, as claimed in claim 33, wherein:

said central rib has a rectangular cross section.

35. A package, as claimed in claim 33, wherein:

said central rib has a circular cross section.

36. A package, as claimed in claim 33, wherein:

said central rib has a semi-circular cross section.

37. The combination of claim 19, wherein said flexible bags have anti-static characteristics.
38. The combination of claim 25, wherein said flexible bags have anti-static characteristics.

39. The combination of claim 31, wherein said flexible bags have anti-static characteristics.
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ANTI-MOTOR FRET PACKAGE FOR MULTIPLE DISK DRIVES

ABSTRACT
An anti-motor fret package/container is provided including a main insert, a top cover,
5  and a cardboard shell. The package is especially adapted for securing computer disk drives
therein. Potential damage to the computer disk drives is minimized by isolating any
movement of the disk drives within the package. A central rib, displacement means, or
contacting means are provided to press or hold the disk drives tightly against side walls of their
loading compartments. Movement of the disk drives within the package is particularly
10 constrained in the lateral or transverse direction to avoid the phenomena known as motor fret.
The overall arrangement and construction of the package minimizes vibration and shock

transferred to the disk drives during shipment.

[figure 2]
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