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CONTAINER FOR DISK DRIVES FIELD OF THE INVENTION The present
invention relates to a container or package used for shipment and 5 storage
of objects therein, and more particularly, to a container or package especially

adapted for shipment and storage of computer disk drives wherein the
container protects the dfNEEXIDRR/ B EHIR PRINEHSthat may occur during

shipment and storage, yet the container is minimized in size. 10
BACKGROUND OF THE INVENTION Computer disk drives are common to
personal computers, laptop computers_and other computing devices. As with
most products, computer 15O EJ%&WB’?%HBHed from a manufacturer
or distribyer to.anainer iocatianwhers, e disk.dives may be spid,or ser!
As unders ogcﬁ)y those skiled In the ar]i'l, computer disk drives 15%are
IOr&%ﬁ@bﬂﬁﬁ&%@ﬂ@&'ﬂ%’lﬁ?@h%‘?éé%ﬁ%&h@ﬁﬁ'ﬁ?&@&ﬂ?zﬁﬂ&%ﬁ%&ﬁé’g@e@[}é’cﬁﬂ‘}w

data to be manipulated in accor e with the functioning of the computing
deniggsd foMvhishdhe.Aisksiess aigninrtalied: & disk defue imeluslasiane or
more disks, and at least one read/write component known as the "head"
whiclicteatls anasriesvitataisa .aodHsontiis wayrespoading diskmbngaderal,
packages or containers for disk drives 20 must provide the proper amount of
artbsageppet tic: preventrdamageiredhesirves if the container is dropped or
inadvertently contacted by a foreign object. During shipment, a disk drive is
shipped with its head in the "landing zone". The landing zone is an area on
the disk where the head is positioned when the disk drive is not in use.

Refinement in the corukf NBRE didk fYENHENesulted in fewer

and/or ) )
Computer disk drives are common to personal computers, laptop computers

and other computing devices. As with most products, computer disk drives must be
shipped from a manufacturer or distributor to another location where the disk drives
may be sold or used. As understood by those skilled in the art, computer disk drives
are precision electro-mechanical devices that electronically store data and allow data
to be manipulated in accordance with the functioning of the computing devices in
which the disk drives are installed. A disk drive includes one or more disks, and at
least one read/write component known as the “head” which reads and writes data to
and from its corresponding disk. In general, packages or containers for disk drives
must provide the proper amount of and support to prevent damage to the drives if the
container is dropped or inadvertently contacted by a foreign object. During shipment,
a disk drive is shipped with its head in the “landing zone”. The landing zone is an
area on the disk where the head is positioned when the disk drive is not in use.

Refinement in the construction of some disk drives has resulted in fewer and/or
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1 smaller heads being used. Accordingly, for these newer types of disk
drives, there is oftentimes not enough friction between the smaller heads
and the landing zone to prevent the disk from rotating due to vibration or
shock during shipment. Vibrations experienced by these types of disk drives
duiglatiprebtioansedudethuligigs ity Sgsammer topgteofrikpiitisethereks
and forth motions. These small, partial rotations of the disks cause the

luBHERBRSBObENAREN AueliPp Peyrs i maliiither buard dbs g dinner15earing

races within the spindle motars that drive the disks. The separation.of the
BTSSR RO AN BBATAUREANG Yo LECAR FESLHE b BEBRTPAES S e

to the lack % er lubrication.,This damage is called "motar fret". When a
reRraste oL DIRRE R PHI TS SRMASRIHER S0 IRh kAo

SIgIGANT GRRYIRIR FRALSE DGR ASEH MRS NaifEMRIAT RRISE 15:2i0f{CFt

that can’make the disk drive unsuitable for sale to a consumer. The vast
majeutyotdisk devasiesgssnippedifppiea shaspaacuRinnio vl Rask 2axas,
that is, those boxes/containers that hold at least twenty disk drives. These 15
Mudirpack eaniaiie thaistbempalietizadimkaneitiskanyheanfaiagss afehe
packed together and strapped to a pallet. Existing multi-pack containers

ty pibakyninicio éha lwarrugated ractecaartaritamn dedrnngirgrodectige doseotththat
isolate each of the disk drives within the container. Typically, two inserts are
udeek plapralgt ihoprtoved ldlamaesiis ierdied. TeeopaRtof Phengedigkdom is
together as a pair to protect the drive from shock on all axes. One common

in&aY el i@ URRYSS BREARBETIIREh I AR IREIGANAENRYSD IBSRYSe

increased motor noise. Motor noise is a defect that can make the disk drive unsuitable
for sale to a consumer.

The vast majority of disk drives are shipped from a manufacturer in multi-
pack boxes, that is, those boxes/containers that hold at least twenty disk drives. These
multi-pack containers are then palletized wherein many containers are packed
together and strapped to a pallet.

Existing multi-pack containers typically include a corrugated outer carton and
inner protective inserts that isolate each of the disk drives within the container.
Typically, two inserts are used, namely, a top cover and a main insert. The pair of
inserts work together as a pair to protect the drive from shock on all axes. One
common insert material used is expanded polypropylene, also known as EPP foam.
EPP foam is relatively low in cost and durable, as well as resilient enough to provide
good shock and vibration protection. The inserts are molded in a desired

configuration to hold the set number of disk drives to be packaged within the
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EPP foam is relatively low in cost and durable, as well as resilient enough to
provide good shock and vibration protection. The inserts are molded in a
desired configuration to hold the set number of disk drives to be packaged
within the 2 container. Most multi-pack containers arrange the disk drives on
edgatainerohéast ThéirPacknavsashy witnge shrediskaleenepeadiee ohthesient
container. In this arrangement, every disk drive is visible when the upper

indsmdryERE e ERsEE, Hers il hesontaige dathiseuppedagy:

individually withqut haying to remove qther 5 drives. Individual drive access
TR BN CBHS SCMRIR S REBALTAIRPRSAEHG CBED SHHHE A Eng handing
of ihe dhives, Soms uuciucal harasterlis Aommon 2. most fngt allypeerts
include the “use o a‘fFa%, orizontanIlate orqﬁlogr%oara, peripheral vertica

sige yallsthatsu teHRd L& RIRNGHall 00barthi AR d R AHANG lPAHIIQRSOr

dividers arranged in the space 10 between the vertical sidewalls, gaps or

spasgmReiwvesaithe sividers ferming compartments that receive the disk
drives. The purpose of the dividers is to separate each drive from its

neighboissaéhattherdritesderinat Caacirnnamoithest duringrtsmpri@nhel he
partitions can be either full or partial height, that is, the partitions can fully
cowverdffveftitiesizonhpjapacti divpbovet, tiramivds thisthideerhdingacnmgabp
15 between the inserts. The peripheral edges of the inserts as well as the
exposideppeorbpridotnd rqivfalibsob banetiprsedtslvidersrelanecd ipl hesipgcof
shock pads or ribs that extend from the floorboard exterior surfaces and
cotfidethdsrieicalrdonallsr gaRs FJuracesPronarmthredivide’s tREMitgerts.

compartments that receive the disk drives. The purpose of the dividers is to separate
each drive from its neighbor so that the drives do not contact one another during
shipment. The partitions can be either full or partial height, that is, the partitions can
fully cover the drives, or only partially cover the drives thus there being some gap
between the inserts. The peripheral edges of the inserts as well as the exposed upper
and lower surfaces of the inserts may include a plurality of shock pads or ribs that
extend from the floorboard exterior surfaces and contact the inner surfaces of the
outer carton that receives the inserts.

When properly designed, the ribs function by compressing to absorb impact
energy, and then rebound to essentially their original size and shape. The floorboard
itself only serves as secondary cushioning, while primary cushioning is achieved by
the externally extending cushioning ribs.

One example of a prior art container for multiple disk drives is disclosed in the

U.S. Patent No. 6,588,595. The container of this invention includes three major
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When properly designed, the ribs function by compressing to absorb impact
20 energy, and then rebound to essentially their original size and shape. The
floorboard itself only serves as secondary cushioning, while primary
cushioning is achieved by the externally extending cushioning ribs. One
examplaaiis pHes art comrdisertfotonglisie didk eridbears disdlodbe ipthe
U.S. Patent No. 6,588,595. The container of this invention includes three

mEJTSCERAYBIEkS! Farelsd ackyaansar sk dBolediadng pd dntaity
shell. The main insert js ucte ofe ande pylene material
A AT e e S
therein. The compartments are arra ed| moye. row dlng
o R B O e over

theISEH I GBS mﬁa‘ép@SCe?l{ﬁf@&QérPJn&'l%ﬂh%'fs%!é’ﬁﬁpé“ &ﬁ@?&gg'&g

member in the form of a central rib communicates with the top cover and

extpndsdengiudipally planontbesawishofdhe diskdiivesiteoRartialbieonstrain

the disk drives during lateral or transverse movement within their respective
cafxapovesisnd bigdindeliotigituias 1D Brgrova s e ditydisditieeo ol 0
eliminate motor fret. In addition to providing shock and vibration protection for
theadisk deives;ainitheal st desesablsitg lprovide @asovuamen thaenmayithie dasily
shipped and stored according to international shipping standards. More
paripedaiy comeakayenestridiom fortipahatipeen iprusntiagietaly Felesipped by
air is that the loads must fit into an 15 internationally accepted "cube" size.
Ty the'RUBE s 40 inches x 48 inches in

In addition to providing shock and vibration protection for the disk drives, it is
also desirable to provide a container that may be easily shipped and stored according
to international shipping standards. More particularly, one key restriction for
palletized loads that may be shipped by air is that the loads must fit into an
internationally accepted “cube” size. Typically, the cube is 40 inches x 48 inches in
length and width, and approximately 45 inches maximum in height. Many multi-pack
boxes are designed to fit precisely on pallets to minimize wasted space; however, a
need still exists for shipping additional disk drives per pallet in order to further
minimize shipping and storage costs. However, effective shock and vibration
protection should be maintained if a multi-pack box is modified to accommodate the

more cost effective shipping and storage.
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length and width, and approximately 45 inches maximum in height. Many
multi-pack boxes are designed to fit precisely on pallets to minimize wasted
space; however, a need still exists for shipping additional disk drives per
pallet in order to further minimize shipping and storage costs. However,
effective shock and vibration 20 protection should be maintained if a
multi-pack box is modified to accommodate the more cost effective shipping
and storage. 4 SUMMARYSS MR INRIERFHFINVEME dance with the
present inventio acorbéPer or acka e for multi-disk drive shj

provided S HYRNiTAYS o%éf"é“ti‘fbv?ﬂ RUAVSEHEFh ?fa‘if?%ﬁ%efgp E&H%s

overall size of the ¢ a r th sena li e di kdr est be shipped
e e Al GE e, B0 IR BT GR (BB RP

MANRIRAE o MAIGEd INFRT AN FRUUIR ﬁ%%o‘f@@ﬁ&ﬂ‘i%ﬂ@ﬂé@ ped

receives the inserts. One |mportant feature of the present invention is

depatiframdbautaditionalRiactintyeheH! agtaefkafafgagar%aﬁlu@@t%%ﬁ@lgkﬂ%ss

in the inserts, and to restructure the inserts to 10 incorporate a series of
aliasnading seecessiescandushio oingbelemasisiarn ihsivdiereimsthe. pairs of
ribs align directly with each drive within the container. The recesses are
formedthetiveer: s Aveprgpansiofeotishicninde pilos f1the tbbyradtread ipg dhe of
effective height of each cushioning rib. Therefore, at the locations of the ribs,
thestieotBloarboardedsuvfioamy i inieratacha Hpogs.aind thiissivedivge thgrnserts to
extension of the polypropylene 15 material extending between the cushioning
i BRNEehEHehob Al -t g e MBS C@*&Q?é‘?ﬁr‘ﬁf”%’ﬁbﬁéﬁ TRsat et
ex ends su an ially pergendicular to the pairs
e pa?rs OP rsl sa 1gr1yd recBy wclltl(q: each grlve v&p hlrn the container. The recesses are
formed between spaced pairs of cushioning ribs, thereby increasing the effective
height of each cushioning rib. Therefore, at the locations of the ribs, the floorboard is
essentially eliminated in favor of a thin web or thin extension of the polypropylene
material extending between the cushioning ribs. Between each pair of cushioning ribs
is a central support beam that extends substantially perpendicular to the pairs of
cushioning ribs. Thus, a “fishbone” configuration is achieved between the support
beam and the plurality of cushioning ribs. The support beam provides structural
rigidity while the recesses allow the cushioning ribs to largely disassociate from the
floorboard and perform their cushioning function with minimal restraint from the
floorboard. Thus, the overall height of the insert can be reduced because the

floorboard height is greatly reduced yet the effective cushioning height of the

cushioning ribs is not sacrificed.



cushioning ribs. Thus, a "fishbone" configuration is achieved between the
support beam and the plurality of cushioning ribs. The support beam
provides structural rigidity while the recesses allow the cushioning ribs to
largely disassociate from the 20 floorboard and perform their cushioning
function Bath ehitimadorésserairitchmeraisethfl sorscardionkgsibrarengaafitieidiat of
the insert can be reduced because the floorboard height is greatly reduced
yeftHE BRSSP KaIGhEDT thel UREHYIAY FiIRei B HB RS HRE¥des

Both of the inserts can incorporate the same cushionjng rijb arrangements,
(ST DB SR IR EOP e R 800 Lo AL o BRe i

insertmay by conhaured so that recssses.are fprmed detvesn e .
cushioning s, and a support beam extends between the pairs o

5 CUSRIRQIOGE TSI LN NG UBPRE AN IQUR LRI BRAERR S Ui ISEILR Sgy: Pe

of identical construction’in incorporating cushioning ribs. Without sacrificing
stgygtural integrity and shock/vibration protection, the container of the
present invention uses less packaging material and therefore lowers the
shippingwighgbt atilfeggnrtaicerdynshiiamidahocedusinpiedmsassnpfihe 10
floorboards. Ultimately, shipping costs can be reduced because more
contatmnersadahe pedoadedpempaletasdthalihgxeaedimylthelchérefsizéowers
Additionally, fewer pallets are required for storage of the disk drives, and
thihs kdppipgrepghsel sherepitatisa by s8bsaglinbaredihae fdatpss dribe

advantages of the present invention will become apparent '
10 floorboards. Ultimately, shipping costs can be reduced because more containers can

be loaded per pallet without exceeding the cube size. Additionally, fewer pallets are
required for storage of the disk drives, and thus less warehouse storage space is
required.

Other features and advantages of the present invention will become apparent

15 from areview of the drawings, taken in conjunction with the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of the pair of inserts of the present invention;
Figure 2 is a perspective view showing the pair of inserts and the cardboard
20  shell;
Figure 3 is a perspective view of the upper surface of the upper insert or top
cover, particularly illustrating the plurality of recesses formed in the insert;
Figure 4 is a reverse perspective view of the insert of Figure 3 illustrating the

lower surface and the compartments formed by the plurality of dividers or partitions;
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15 from a review of the drawings, taken in conjunction with the detailed
description. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1is a
perspective view of the pair of inserts of the present invention; Figure 2 is a
perspective view showing the pair of inserts and the cardboard 20 shell;
Figure 3hisarpénsgersiseedtian of e thsdewsuriaeecoifithe mppeniagerndr top
cover, particularly illustrating the plurality of recesses formed in the insert;

FighEiIngone puyBrsd BdvaerAvEY eIt adresP R aditseriahngthe
lower surface and the compartments formed yth%\ﬁ‘%ﬂaﬁtﬁgfﬁividers or
partitiond” S8 By lrd E RS PP S ELATESIERN SRR AR S0 PrCY GHHE Main
insgrt, and showjng one support rib.hroken away to better view a recess
fo?r%lét agaﬁa%éenet %hsg ﬁ%‘;lfi“—sigﬁoraé] {gcl{swéﬁ?}%l%gﬁrﬁg% ctaar}){/l%értical section taken along

line 6-6 of fjQure3 AMRHALRY JORGEIdISK SRIVRS MRS} ﬁ?%f@@taine“

5 Figure 771s a fragmentary vertical section taken along line 7-7 of Figure 6
illystratingd Sadisk grvemoarRedwithinthsheomtainer; Figure 8 is an enlarged
fragmentary vertical section of a prior art insert; and Figure 9 is an enlarged
fragmentagyveiical seatieyd of fheiegcomecailksstiatingathacarangemeant of
the recesses and cushioning ribs, and the reduction in 10 overall height of the
insert asttgmpareantonfheglivsantohiigarecsl sREMALBDIESGRIPTION
Figures 1 and 2 illustrate the container 10 of the present invention. As shown,
illustrating the arrangement of the recesses and cushioning ribs, and the reduction in

overall height of the insert as compared to the prior art of Figure 8.

DETAILED DESCRIPTION

Figures 1 and 2 illustrate the container 10 of the present invention. As shown,
the container 10 includes three major components, namely, a cardboard or corrugated
shell 12, a main or first insert 14, and a second insert or top cover 16. A few disk
drives D are shown mounted in the main insert.

Beginning first with a description of the top cover 16, and also referring to
Figures 3 and 4, this component is characterized by a planar base surface 18 that
extends around a periphery or perimeter of the top cover, and extends continuously
between rows 20 of cushioning ribs. Each row of cushioning ribs 20 includes a
plurality of individual cushioning ribs 24 arranged in opposing pairs. Ribs 24 are
spaced from one another by recesses 34 that are formed on the upper planar surface
18. The recesses 34 extend below the planar base surface 18. A central support beam

22 interconnects pairs of cushioning ribs 24, and the beam 22 extends substantially
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the container 10 includes three major components, namely, a cardboard or
corrugated 15 shell 12, a main or first insert 14, and a second insert or top
cover 16. A few disk drives D are shown mounted in the main insert.
Beginning first with a description of the top cover 16, and also referring to
Fipeneadcard ©, tsipasmponemiechasadteti @ tryredsiamadipgss erfece 18
that extends around a periphery or perimeter of the top cover, and extends
cAnTRLBGEIges dhirsiee P PRl S LB Ba S AR S Eh FeRPSHdbghioning

ribs 20 includes a plurality of individual cushionjng ribs 24 arran in
oBEUID BUTE R D e SBAEREh B S PeCAGoLS Lt
are. ipred on e ‘#PBE& fls narsuriace. 18, The fecesses S sxignd below
the planar base surface 18. A central su port beam S5 nterconnects pairs of

CyzRianing éiﬁssgéac_%’é‘%%Hfﬁ%ﬁﬂr%f&%ﬂﬂ%&ﬁ?&ﬁﬂ@ﬁﬂé’ of PRIPSHFIGUlar to

the pairs of cushioning ribs. In the préferred embodiment, the top™ cover

inglydesdiiead owm 2Q Rlcaushigningr1ies sand 1e Jians AL sheRosed dhpads

parallel, side-by-side fashion with respect to one another. The top cover 16

funhess inedustes asphwalityhal @p dioustiieioing s Qemabliss 23 dhabgxiend
outward from 5 respective end surfaces 26, and a plurality of side cushioning
ribsage jflasls @2 tteatvidxtenohedtwasrddronoirdspdetivie side surfaces 30. Each
of the cushioning ribs or pads 24, 28, and 32 are shown as having flat
exterior Sefradas erapiisg chetomsipaiaee PRakdfUeh evistalét WithisHatedterior

surfaces of the shell 12. Referring to Figure 4, the lower surface 52 of the top

col 9 58 SHtfaftdds Plraiedansr Suppatnbesaliy pand hmigrasqusiaand

p%é?@ggg ![We%rl(r)e%r}g\}/rs]%ft 88/1%9:}/5 Igér%rtllg)ns 54. The gaps or spaces between the
dividers/partitions 54 define upper compartments that receive upper ends of the disk
drives. The dividers/partitions 54 are arranged so that one pair of cushioning ribs 24
is disposed directly above a corresponding compartment. As also illustrated, the
dividers/partitions 54 have a trapezoidal shaped cut out; however, it shall be
understood that the dividers/partitions 54 can simply be rectangular shaped with a
lower surface coplanar with lower surface 52. One purpose for the cutouts is to
minimize packaging material, and to ease removal of the drives yet maintain adequate
support for the drives.

Referring to Figures 1 and 5, the main insert 14 is characterized by a plurality
of end cushioning ribs/pads 42 extending from respective end walls 38, and a plurality
of side cushioning ribs/pads 44 extending outward from respective side walls 40.
Two partition walls 48 divide the main insert into three primary bins, and each bin

includes a plurality of spaced dividers/partitions 46. The gaps or spaces between the
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between the three rows of dividers/partitions 54. The gaps or spaces
between the dividers/partitions 54 define upper compartments that receive
upper ends of the disk drives. The dividers/partitions 54 are arranged so that
one pair of cushioning ribs 24 is disposed directly above a corresponding
cohdatprstions Hisefinadesee dommartBedividier shseinttions S draddethe disk
trapezoidal shaped cut out; however, it shall be understood that the
didfdsrs/pafichd s Pt pl eicdan Rgnmaparh iRt % lower surface
coplanar with lower surface 52. One purpose. for the cutouts is to minimize
oA SRR TR, B (8 ERs e e P H UL VRE RS AR A 6 quate
suppgort for t jves. 20 Referrin Figures 1.and 5 the main insert.14 is
choE R T B e S D e Y B R S o

reSRGAINE R WAlE 3 uARd &)Rl%@'i)tb/thgfl?%@e? GHEiosNg A Q%(&i’%fél%é't%een

extending outward from respective side walls 40. Two partition walls 48

dividedhe main-inaytiinteishrec asimay bins apsteashpRitndAcbidessp
plurality of spaced dividers/partitions 46. The gaps or spaces between the 8
divigler/piagtitions 46dgeipenliweiocempaipaentstbbdheaaaiventewer ends of the
disk drives. A few disk drives D are illustrated as being placed within lower
compartiheotsgf thBigned d.idselkiwyy ipemahairfyamn/ihséthamditapseover are
placed within the shell 12, the upper surfaces 50 of the partition walls 48
aligitiswitachybiess i dhataiel REMToHTARIeW RN REDOEHES the ohiteeclbiierisgridce
52 that extends between the rows 20 of cushioning ribs. Accordingly, each

upoBHEWH{SEr RO Ao Rt BESRSALYAS 1o WerERendig 1Wer

compartment of the main insert.
qll racterizeé gy a plura%ty (I)} pairs of cushioning ribs 74 arranged in three rows 76,

each pair of cushioning ribs 74 being interconnected by a central support beam 77 that
extends substantially perpendicular to the pairs of ribs. A plurality of recesses 78 are
formed on the lower surface 72 and between the pairs of cushioning ribs 74. Each
pair of cushioning ribs 74 is disposed directly below a corresponding lower
compartment of the main insert.

Referring to Figure 2, the corrugated or cardboard shell 12 may simply be a
cardboard box having opposing end walls 60, opposing side walls 62, end flaps 64,
and side flaps 66. Optionally, a corrugated insert 70 may be placed within the shell to
provide additional structural support to the container. The top cover and main insert
are molded in size to fit precisely within the shell 12 wherein the flat exterior surfaces
of each of the cushioning ribs 24, 28, 32, 42, and 44 make contact with the interior

surfaces of the shell and with the insert 70 if an insert is used.
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Referring to Figure 5, the lower planar surface 72 of the main insert is
illustrated wherein the lower planar surface 72 incorporates the same
cushioning rib 10 configuration as the top cover. More specifically, the lower
surface 72 is also characterized by a plurality of pairs of cushioning ribs 74
arrangediciieetediEies O aadh, parcope s o smailes i7 4hoaings being
interconnected by a central support beam 77 that extends substantially
perBdrtiPer ek gHiINS TP rids. APIraIRIPIF rsprsdes P BREr 48fRYFBN
the lower surface 72 and between the pairs of us(ﬁ}oning ribs. 74.9? ch 15
et BP BRI P S 7 Sl Bp ARSI RS W e SRa T o oer

Companment ot e main nsett Beferiing io Figus 2 g comgated or

oard shelf 12" may simply 65 cardboard box aving opposing end

walis G0 PRREHE FIdFdAlS AR &N HARS P4 AReSIdR RS GROBHADANY .

a corrugated insert 70 may be placed within the shell to 20 provide additional

stiHetyiahHePPORE @ dherfREBIRe y PREIIPPhEP@N AR ANRIbIAK N alsled
in size to fit precisely within the shell 12 wherein the flat exterior surfaces of

eash @igheeuBiieningphisndr2be S2ed ) andmdonakencpataciwithzths the
interior surfaces of the shell and with the insert 70 if an insert is used. 9
Refereing tockiduiiesiBahld Fag.sBotiontdy the doktdiives isighokn g Derig
loaded with three disk drives D. As shown, a gap G separates the upper and
lofrtagioriibaheraisriorovesse ofithsndiNider vipriE isiso dHiwag Wpre it is undesirable
dividers/partitions of the top cover and/or main insert may be extended to

retRidBHETSIZARFTHE GRS o5 67 t68! ititatdi tharhap & Rsrisred Bibirdee

necessar SUE&OTt for tr}e disk oLrives loaded in ) )
compartments thereby deforming the partitions in response to contact with the drives.

Thus, a snug fit is desirable without deformation of the partitions.

Referring to Figures 8 and 9, the specific arrangement of the cushioning ribs
and recesses of the present invention are contrasted with the cushioning ribs of the
prior art. Referring first to the prior art arrangement of an upper insert shown in
Figure 8, the insert includes a plurality of dividers/partitions 84, a floorboard/panel
82, and a plurality of cushioning ribs 80. The prior art arrangement shows the
floorboard/panel 82 having a height H, and the overall height of the top cover
therefore is greatly influenced by the presence of the relatively thick floorboard 82.
The prior art may also include vibration dampers 86 that are protrusions that extend
from the upper surface of the compartments. In the top cover of the present invention
as shown in Figure 9, the relatively thick floorboard of the prior art is eliminated in
favor of thin web sections 88 which result from incorporation of recesses 34 that

extend below the level of the planar upper surface 18. The thin web sections

10
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the container. The disk drives D are typically shipped within sealed flexible
bags, and the upper and lower compartments are sized to accommodate the
particular size of the drives to include the flexible bags. Preferably, the disk
drives within the bags make contact with the interior surfaces of the
dividersrpaetitiores. navivever e ishiriel baieabsteli o for thiss eagaprdrdivedsrsizes to
be so small that the disk drives must be forced within the compartments
thBFEBYSEIETD MY il itaorRO Mk Bapbssae inisird i ttet iR s idioning s,

a snug fit is desirable without deformation of the partitions, Referring to
il o DB $4 B BeTHEe S T T3 i R B s e A imsert
recesses of i ee%‘??ﬂ‘%'%V%E‘E%ﬂ'areriﬁ%%? fed, with the cushioning ris, of
the 15 prior art. Referring firs 1o 'the prior art arrangemen ofan upper insert

show . louts & sinse naldes pyRi ot dvidersipasitins At

oard/panel 82, and a plurality of cushioning ribs 80. The prior art

arppRaementshewstberlioReborridiranst 8ahaving aHiohtdbhrardithging

overall height of the top cover therefore is greatly influenced by the presence
ofttha selatbdglyoihiekHaskhoalid B i dhedirior siidnay alse incdudan
vibration dampers 86 that are protrusions that extend from the upper surface
ofitlverpormpalitnsents: dnfighedom esvier b e presentsrfentiomhassizown in
Figure 9, the relatively thick floorboard of the prior art is eliminated in favor of
thimgvisbesesstit nBaddoidpryeed tirbieidiconporatidn efiraetsercs 81 kigsre 9
extend below the level of the planar upper surface 18. The thin web sections
10T IR O LD EEES pARRBAS Ot 8 BN Bad8 Soltome Bt sthti§ered

dividers. . Because the re ativgllly thick roo[Poar%I has been, eliminﬁted, the
eﬁ)é%%ﬁ% lgl\j%?‘tll8ﬁlﬁﬁ] also C Ic ced 1n overa helg tin comparlson to the pI'lOI' art.

In the present invention, the effective height of a cushioning rib may be
greater than the effective height of the prior art, yet the overall height of the insert of
the present invention can be made less than the height of the prior art without
sacrificing shock and vibration protection. By incorporation of the recesses 34, the
cushioning ribs 24 are able to perform their cushioning function within minimal
restraint from the interconnecting web sections 88 whereas in the prior art, the
cushioning ribs 80 are restrained by the comparatively thick floorboard 82. In testing,
it has been found that eliminating the thicker floorboard in favor of thin web sections
improves the level of shock protection, despite the overall reduction in insert height.

Although the present invention has been described with respect to three
primary components, namely, a pair of inserts and a shell, it shall be understood that
in another aspect of the present invention, separate utility exists for use of a single

insert. Additionally, while the container of the present invention has been described
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height of the ribs can be increased without increasing the overall height of the
insert. The effective height HI of a cushioning rib 80 of the prior art is
measured from the 5 upper surface of the floorboard 82 to the free end of the
rib. The effective height H2 of a cushioning rib 24 of the present invention is
maadurstehiomathasegfade Hefihipngd vakicsdgehab thekrddesss ohhe Hree
end of the rib. Since the main insert can incorporate the same configuration

a'IHETERPE RA thA RETIFY STV R<HiIBRING b OhhdreledBeaE IOl be

understood that the discussion ahove in reference to Fi%ure 9 10 and the top
cORSF UM HISEEL o SHE AR iﬁ%%ﬁ’{‘i]‘;f*ﬁﬁﬂg,%’ée?ﬁgfﬂ RS HE  bresent
inyention fan 2130 be reduced in overall height In comparison 1o the prior.art.
In\C/} e|§resen |nvgm|oh, heeftective ﬁelgeh of 4 'cus ioning rib may be
9 rﬁﬂ%?é han the %ﬁ%}iﬂ&?ﬁﬂ%&%&%ﬁﬂﬁ%@? tTHELIRG Q¥R Bf faelgh of the

insert of the présentinvention can be made less than the height of the prior
arbuithauit L aisaied fitinth ek andeviaration orete ol R RY N AIRALATRAM ST
the recesses 34, the cushioning ribs 24 are able to perform their cushioning
furietiomasvéini menibiaal ceasirainvbiorortbg dntkigaongatingeprsaations 88
whereas in the prior art, the cushioning ribs 80 are restrained by the
corfipaeatively ¢hickiflo pabloaidBR1unde Stingant paduseen found that
eliminating the thicker floorboard in favor of thin web sections 20 improves
the levelfst shivakeprofeetdirttlekpitekida widhallaeddeidiedrpinserl aigher.

Although the present invention has been described with respect to three

priRSUA B HR SBREAES RaRFRFrahE T BrahedraecAiddandnkals wshly packed
understood that in anaother aspect of the present invention, separate utility
oo SE BY A SHGHE ST ARG W HE SO AT B 6 e
Pr&s 2pctei8%/ glre]:tisggllh\%lﬁhbf 1‘?3195 3f glet%%‘ij numbers for each of the disk drives packed
within the container. This label may include a plurality of barcodes that are scanned
to record which particular disk drives are in containers loaded on particular pallets.
By reducing the overall size of the container, additional options are made available in
stacking the containers on a pallet. One option is to stack containers so that all
containers have at least one exposed surface, and this exposed surface of each
package could have the label thereon thus allowing one to scan each label without
disturbing the stacked containers.
There are many advantages of the present invention in providing a vibration
and shock resistant container. The container is minimized in size to maximize
product shipments in standard cube sizes, thus reducing shipping costs. For disk drive

shipments, the present invention maintains a standard multi-pack box layout thus

minimizing required changes to processes for manufacturing the containers.

12



11 with respect to advantages in the shipping of products such as disk drives,
it shall be understood that the present invention, as well as use of a single
insert in other packaging arrangements, can be used to effectively protect
other products from damage during shipment. For products that are not as
shReduelieh vibriadioh tBe aeitiviace: Bsilgle inseftlprapigkiaiumpeneprbtdiacauih
products. The placement of recesses between cushioning ribs, and the
StAYGR FOBI AR GRS HASK phPEI BACAAEME SRIKHINE: TRo8iiAERIANRR RS are
centered ove{l corresponding compartments provides an efficient,

coSE B IR Bra??lgeg&? g solution for many products. For shipment of
products e disk dves that are deniec by serisl number, 10 eduction i
size of the conftainers helps to eliminate idden labels on 1 y paré]ked
Pallets,¥a shinmentef disk.ArivasRehel is.bmica peyidedomihe.gterior
surface of the shell with a listing of serial numbers for each of the disk drives
packast Withitine HRE4AINSentdSs Jaleh maydnekiessoplusality @l brisodes
that are scanned to record which particular disk drives are in containers
loaeleckoBypdetiauias pppaised heByoreducing the overall size of the container,
additional options are made available in stacking the containers on a pallet.
One option is to stack containers so that all containers have at least one
exposed surface, and this exposed surface of each package could have the
label thereon thus allowing one to scan each label without disturbing the
stacked containers. 20 There are many advantages of the present invention
in providing a vibration and shock resistant container. The container is
minimized in size to maximize

13



10

15

20

product shipments in standard cube sizes, thus reducing shipping costs. For
disk drive shipments, the present invention maintains a standard multi-pack
box layout thus minimizing required changes to processes for manufacturing
the containers. 12 Reduction in size of the containers results in use of less
packaginih#fdsedizimgbiscause more containers can be stacked per pallet,
fewer pallets are required and shipping costs are further reduced. Although
the invention has been described with respect to one or more 5 preferred

embodiments, it shall be understood. that other changes.and modifications
o b6 M e AR B IR L A R3S BB Bt

invention as defined by the claims appended hereto. 13 What is claimed is:
container com

1. Acon amer%?lg%curing a plurality of computer disk drives therein, said

containes GOMBHSING: B M INSAL GMARY A PIAAIN:E R herein to

compartments formed therein to receive the disk drives, said compartments

beingispared froamveneanathghARdnarandeddt allaashenadiay sdending
in a first direction, individual compartments of said plurality of compartments

haviagead engiieaxiarding dransiegsely fiessaid dirsi, tidection;cbothpatopeaauer
for covering said lower compartments of said main insert, said top cover
inshudigranyuppengidenitansigying a length extending transversely to said first
direction;
a top cover for covering said lower compartments of said main insert, said top
cover including an upper side having:

@) a planar upper surface,

(i1) a plurality of cushioning ribs integrally formed on said top
cover and extending above said top cover beyond said planar
upper surface,

(iii))  a plurality of recesses formed in said planar upper surface and
positioned between said cushioning ribs, said recesses
extending below said planar upper surface;

said top cover further having a lower side including a plurality of partitions
integrally formed therewith, said partitions defining a plurality of upper compartments
that align with said lower compartments when said top cover is placed over said main

insert; and

a shell enclosing said top cover and said main insert.
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() a planar upper surface, (ii) a plurality of cushioning ribs integrally formed
on said top cover and extending above said top cover beyond said planar
15 upper surface, (iii) a plurality of recesses formed in said planar upper
surface and positioned between said cushioning ribs, said recesses
extending briIBWEaRs plingd ippleimsdrfaberedrid top cover further having a
lower side including a plurality of partitions 20 integrally formed therewith,
said partifiHSRET Y EpIdRSiRE O SPRRA ISP &risTskRg Trhe &g At UkId
Iowe(gl compartments when sajd é@gﬁcover is placed over said main insert;

arf G SRS PRI L 8 AR said main insert. 14 2. A container,

as claimed in claim 1, wherein: said top cover further includes a support
beam extending in the first direction and interconnecting pairs of cushioning

ribg. 5 3-&8962%?,% aﬁi&!@dq}le(qaiirﬁlcig{mgei\ﬁ(herein: said cushioning ribs are

vertically aligned and disposed over said upper compartments. 4. A

containeg,ias ¢JRiFAaL LSRN WS gidndPBachspsidiionisMetigriy
aligned and disposed under a corresponding pair of recesses of said plurality
of J@aps$@Snts.

4. A container, as claimed in claim 1, wherein:
each partition is vertically aligned and disposed under a corresponding pair of

recesses of said plurality of recesses.

5. A container, as claimed in claim 1, wherein:

said main insert further includes at least one partition wall extending away
from and beyond said plurality of lower compartments, said at least one partition wall
contacting said lower side of said top cover when said top cover is placed over said

main insert within said shell.

6. In subcombination, an insert for use in packaging a product, said insert
comprising:
a first side having:

@) a planar surface;
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5. A container, as claimed in claim 1, wherein: said main insert further
includes at least one partition wall extending away 15 from and beyond said
plurality of lower compartments, said at least one partition wall contacting
said lower side of said top cover when said top cover is placed over said
main insert witlih said Bliedlitg ofrresihewngbibaticagatyiheene fornussedimsert
packaging a product, said insert 20 comprising: a first side having: (i) a
planar surface; 15 (ii)aadp?es%}ﬂ%famﬁreﬁiﬁ@%@éqﬁt@garéw firerBeNGHSaid

insert and extending awa frog aid in‘gfrt in a first direction and beyond
said planar surface; (ﬁﬁyg%jlﬁ? ity"8f r&tédses formed in said planar surface

and S positiongd betwsen, g cUshioning,fios, said [scesses, axleding
beyond said planar surface | asecondsopposne |repcﬁon; and said insert

further including a secgnd Hdedaayian aturally ghi PAHHLO0Sq ftegrally formed

therewith, said partitions defining a plurality of compartments, said 10
plurality of compartmegis,figinseyshtically plianedriithia £Qeespopsinge:

plurality of said cushioning ribs. 7. A subcombination, as claimed in claim 6,
further including: direction; and
said insert further including a second side having plurality of partitions
integrally formed therewith, said partitions defining a plurality of compartments, said

plurality of compartments being vertically aligned with a corresponding plurality of

said cushioning ribs.

7. A subcombination, as claimed in claim 6, further including:
a support beam extending substantially perpendicular to said cushioning ribs

and interconnecting pairs of cushioning ribs.

8. A subcombination, as claimed in claim 6, wherein:
an effective cushioning height of a cushioning rib is defined by the sum of a
depth of the recess adjacent said rib extending below the planar surface and the height

of said rib extending above the planar surface.

9. A subcombination, as claimed in claim 6, wherein:
at least one partition of said plurality of partitions has a substantially

rectangular cross sectional shape.
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a support beam extending substantially perpendicular to said cushioning ribs
15 and interconnecting pairs of cushioning ribs. 8. A subcombination, as
claimed in claim 6, wherein: an effective cushioning height of a cushioning rib
is defined by the sum of a depth of the recess adjacent said rib extending
below the planar surface and the height 20 of said rib extending above the
planar surface. 9. A subcombination, as claimed in claim 6, wherein: at least
ondpart s BPNY BGRRY E)‘fa‘;%‘?@u‘i‘bﬁ]élﬁhé’ & %?]B@tantlally rectangular
Cross sectlonal shape. 16 10. The su&haé atlon s claimed in claim 6,
whereinA{558P %s SRS AT S 5?151 St rr%t@ﬂ%l%gular

shape. 5 11. A container comprising: a main insert including a plurality of
lower compartments formed therein, said compartments being spaced from
ong anogg%gﬂgg&qrgg&?ggﬁ .at least one row extending in a first direction,
individual compartments and said plurality of compartments having a length

extending HansygsalyitRisaig fitshicly ectione S i1 IORREHIMERE!, said
including a lower side having: (i) a lower planar surface, (ii) a plurality of

loweneushéani bginibsiteigialy Jas methensaigrangdo inserdanchextanding

below said lower planar surface, (iii) a plurality of lower recesses formed in

saiditodieg plaramst direction, individual compartments and said plurality of
compartments having a length extending transversely to said first direction, said main
insert further including a lower side having:

@) a lower planar surface,

(ii) a plurality of lower cushioning ribs integrally formed on said
main insert and extending below said lower planar surface,

(iii))  a plurality of lower recesses formed in said lower planar
surface and positioned between said lower cushioning ribs, said
lower recesses extending above said lower planar surface;

a top cover for covering said lower compartments of said main insert, said top
cover including an upper side having:

@) an upper planar surface,

(ii) a plurality of upper cushioning ribs integrally formed on said
top cover and extending above said upper planar surface,

(iii))  a plurality of upper recesses formed in said upper planar upper

surface and positioned between said upper cushioning ribs, said

upper recesses extending below said upper planar surface;
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15 surface and positioned between said lower cushioning ribs, said lower
recesses extending above said lower planar surface; a top cover for covering
said lower compartments of said main insert, said top cover including an
upper side having: (i) an upper planar surface, 20 (ii) a plurality of upper
cushionisjcrios aetsgfamdohmetk arlovedd sitsp rdvdinan alesaeiidinpaebove said
upper planar surface, (iii) a plurality of upper recesses formed in said upper

pliHeFabnEF gt here Witk pridinyHEANB SR ERS 3 AP CRBRTGAMBRFIRSnts
said upper recesses extending below said upper planar surface; 17 said top
B AR AR M0 PSR i R A b F R AN

forme tah%rewith, said partitions defining a plurality of upper compartments

that a |gnnwith said lower compartments when said top cover is placed over

said maiQsﬁ@ﬁ%ﬂél@&qggsé‘i@{b%"cg{?&Qﬁm%"}ﬂﬁ?ﬁls‘%ﬁ’t\’er and said main insert.

12. A container, as claimed in claim 10, wherein: said upper cushioning ribs
are disposed in pairs, each pair spaced from one another in the first
direction, and said top cover further includes a central support 10 beam
intexconnecsingisaidpaiisned iibslandl extanrgding substantially perpendicular to
said pairs of ribs. 13. A container, as claimed in claim 10, wherein:
said upper cushioning ribs are disposed in pairs, each pair spaced from one
another in the first direction, and said top cover further includes a central support

beam interconnecting said pairs of ribs and extending substantially perpendicular to

said pairs of ribs.

13. A container, as claimed in claim 10, wherein:

said lower cushioning ribs are disposed in pairs, each pair spaced from one
another in the first direction, and said main insert further includes a central support
beam interconnecting said pairs of ribs and extending substantially perpendicular to

said pairs of ribs.
14. A container, as claimed in claim 10, wherein:

said cushioning ribs are vertically aligned and disposed over said upper

compartments.
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said lower cushioning ribs are disposed in pairs, each pair spaced from one
15 another in the first direction, and said main insert further includes a central
support beam interconnecting said pairs of ribs and extending substantially
perpendicular to said pairs of ribs. 14. A container, as claimed in claim 10,
whérein:/2008tidcushidningdibslare V@ ridamimaligned and disposed over said
upper compartments. 18 15. A container, as claimed in claim 10, wherein:
said uppEY CBPRpETRBRILISPE \9&%&!@%%&@%@&%8%@&0%& a

corresponding pair of recesses of said plurality of upper recesses. 5 16. A
AT B L S En TOIHGTDIN LT TR AR Er rorther mclues

at least one partition wall extending away from beyond said plurality of lower
compartments, said at least one partition wall having an upper surface

copgacting saidiIRWaE SiAG.0d fALLERAP GOYREWRen said top cover is placed

over said main insert within said shell. 10 17. A container comprising: a first
iNsgi NGWIFING: RuRivai Rflowen RAItipNS date g Al bk formed ey ¢ibm said
lower partitions defining a plurality of lower compartments, said first insert
having abewed plansusligactoa¢lusaliyrehatishinamgeihsintpgralynfeamed
on said 15 lower insert and extending below said lower planar surface, a
plurality bdvowwen upper surface contacting said lower side of said top cover when said

top cover is placed over said main insert within said shell.

17. A container comprising:

a first insert including a plurality of lower partitions integrally formed therein,
said lower partitions defining a plurality of lower compartments, said first insert
having a lower planar surface, a plurality of cushioning ribs integrally formed on said
lower insert and extending below said lower planar surface, a plurality of lower
recesses formed in said lower planar surface and positioned between said lower
cushioning ribs, said lower recesses terminating above said lower planar surface;

a second insert including a plurality of upper partitions integrally formed
therein, said partitions defining a plurality of upper compartments that align with said
lower compartments when said second insert is placed over said first insert, said
second insert further including an upper planar surface, a plurality of upper
cushioning ribs integrally formed on said first insert and extending above said upper

planar surface, and a plurality of upper recesses formed in said upper planar surface
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recesses formed in said lower planar surface and positioned between said
lower cushioning ribs, said lower recesses terminating above said lower
planar surface; a second insert including a plurality of upper partitions
integrally formed therein, said partitions defining a plurality of upper
corpastitiened tieayedigiiidithpsaisRONoWerbs ortidamnse reeibelssaitisesond
insert is placed over said first insert, said second insert further including an
uplE PRIty RIGFRRBASHItRESHRRST upper cushioning ribs integrally formed on
said first insertcjlnd extenging above sajd upper planar surface, and a

plurality &f UPpErYE8saLE P o ANEN T SEIF Upper planar surface 19 and

positioned between said upper cushioning ribs, said upper recesses
terminating below said upper planar surface; and a shell closing said first

anlcé‘secgpgom;ﬁgé.a@ &ﬁné&ﬁ’@ﬁiﬁ?iﬁ?%@?émed in claim 17, wherein: said

upper cushioning ribs are disposed in pairs, each pair spaced from one

another, anrlpaid SREAMEh NGB LU ANGEIBEIGINe: SAUPREF PABRPHIACEHR
interconnecting said pairs of ribs and extending substantially perpendicular to
saiflopair aref sahBselontiOndcontammetciagdialoimeshsn alppartlbéamiherein: said
lower cushioning ribs are disposed in pairs, each pair spaced from one
anottreppacudisaidiggoon dfinde driliethierdmg vdwgranlppepsulppdat heam
interconnecting said pairs of ribs and extending substantially perpendicular to
saiirs of ribs.

19. A container, as claimed in claim 17, wherein:

said lower cushioning ribs are disposed in pairs, each pair spaced from one
another, and said second insert further including an upper support beam
interconnecting said pairs of ribs and extending substantially perpendicular to said

pairs of ribs and extending substantially perpendicular to said pairs of ribs.

20. A container, as claimed in claim 17, wherein:
said upper cushioning ribs are vertically aligned and disposed over said upper

compartments.
21. A container, as claimed in claim 17, wherein:

said upper compartments are vertically aligned and disposed under a

corresponding pair of recesses of said plurality of recesses.
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15 pairs of ribs and extending substantially perpendicular to said pairs of ribs.
20. A container, as claimed in claim 17, wherein: said upper cushioning ribs
are vertically aligned and disposed over said upper compartments. 20 21. A
container, as claimed in claim 17, wherein: said upper compartments are
veHicallyefigriaitiearts didipsdad dadel & veidBponding pair of recesses of
said plurality of recesses. 20 22. A container, as claimed in claim 17,
wherein:S84i¢PRsTEH LURHRMTHY s St VorabgNGanghEePary arspssddiar
said lower compartments. 5 23. A container, as claimed in claim 17, wherein:
saidTeHEr inpartments are vertically aligned and disposed under a
corresponding pair of recesses of said plurality of recesses. 21

23. A container, as claimed in claim 17, wherein:
said lower compartments are vertically aligned and disposed under a

corresponding pair of recesses of said plurality of recesses.
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