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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 1 ) )
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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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 during
shipwlenheads beingartp@é diskerdnslpdrialigseotaesitypepetithk Barks dherédsth
motions. These small, partial rotations of the disks cause the |ubrication to
beP HREHIRER BOb F U HTEUOR ORI EARN baf AR B A bas g iPEce®hin
the spindle motors that drive the disks. The separation of the lubrjcant from
BB AR PAR N FUS IR P BUS SGPAER QUAREGE BIEYo TIELEHR o

pro er.lubri(ﬁ:%ticgge. This darm{glgd's called. "motor fret". When ?hgiallglgri\ée is 10

. € r1Iegnce se types O I1ves 11 1 ent can cause
installed in a Computer, the existence of motorret may be significant enough

10 LRGSR IDGIEASRDMAIHAASHMARRAISS ISTALEGehnA RN RKG L0e

disk drive unsuitable for sale to a consumer. The vast majority of disk drives

argshipred fomeapanidactyigr dipnili Rackpaxe st ahdDainesfings and
boxes/containers that hold at least twenty disk drives. These 15 multi-pack

cariaing iakentitian palipinid mdiereinni@iny cenridiRershare pagkadotagether
and strapped to a pallet. Existing multi-pack containers typically include a
corrbgatedrout @redadtonganod naoerqenotasctivie egenigthatdsolatedsachtbf the
disk drives within the container. Typically, two inserts are used, namely, a
toprdookpraner tibaighiiinserhisTianggsrint A dnseeteriistk thgwmediak drigaisto
protect the drive from shock on all axes. One common insert material used is
exPHAtRHIDAISHFEHIAR AR QHSG RO TN E SEEP R B LRI
low in cost and durable, as well as resilient enough to p ov'.dE good shoc
Al BT SFOE ORI RS SFIS TN TARIARR ARk aYve unsuile

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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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 edge and
orient them transversely with respect to a long axis of the container. In this
arrangement, every disk drive is visible when the upper insert or top cover is
repaierEr AMEstdWgiyDeicloririvers an e cibedbdedrivasivieddhandthoent
having to remove other 5 drives. Individual drive access allows bar code
sCARMIHENSGARY IG4atREC e 1RSI hehisicAR ah dihig i REFE SRS,
Some stryctural char; Tter'stic%common to most if not all inserts include the

usE G S RELTRGH SHYA! OIAtE"SPHORREOARE.! SEHBHET A VB e walls that
suground the plate or floorboard, and. a plurality of partitions or dividers
g B R R S PRI R0 EN e

DERNREN DR FUVIHSES, I10IRG SRVPBITDGIIS A S SEIVG e Algk Auvesyline

purpose of the dividers is to separate each drive from its neighbor so that the

drivesmsioinohsamact Pie anather during shipment. The partitions can be
either full or partial height, that is, the partitions can fully cover the drives, or

only partaiyecavetuifibcdiives tibtiss henen beto gneonitengep] i befveridd e
inserts. The peripheral edges of the inserts as well as the exposed upper
anddofiveflsutfacesol thadnsdélsrmaydinciuplealplentaitysoleshdtkipadsronrnits
that extend from the floorboard exterior surfaces and contact the inner
sufaekdest theorbpaed. eadte Rlthakiheeohedithe seridery\Hiesngsebine iy space
designed, the ribs function by compressing to absorb impact 20 energy, and
thBFf YEBR It 68 urRPsMNS tIaRS OF SRS SPE8VaRR ERPederh BB 0ard
itself only serves as secondary. cushioning, while primary. cushioning is
GOMPARTRALS that rece?ve theac‘iriy r?ves. purposepo%e XlVlléel‘S ?s to geparate
achnl
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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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 3 components, namely, a
main insert, a top cover, and a cardboard shell. The main insert is
COIPSONeERIs ol Bxplsntiedi polypiopitese eratad al sridhieedtehilel dde masiurality
of compartments to receive disk drives loaded therein. The compartments are

art2i5gde SAnsHec s TP Aadrs eqterramdersgiGHH M e iy nsi s iR B itbie

5 package. The top cover is placed over the insert and contacts the upper
S RGBS LRV oh CIABNIBG WaSHor huse TBA ST St i

communicates with the top cover. and extends Jongitudinally along, the row(s)
ettt pra i B el B S

E%ﬁk&g&%ﬂ@i@*&@%‘@@?ﬁ%éﬁ S BRAGEHY GoQUBRAIMED Bl NGARVENon

as been proven to greatly reduce or 10 eliminate motor fret. In addition to

prayiding gheek Ardviksatianepistestior fomthe diskhaivassdtimualetes with
desirable to provide a container that may be easily shipped and stored

aagerdinepvi@ inieeraiidn & shipping stangaddsoMaie padidgivkadtyvane key
restriction for palletized loads that may be shipped by air is that the loads
mupsttifadlintoranad® thetdiskadivvial fusiogdpted dcwhedsize noypivaliywithenobbie is
40 inches x 48 inches in length and width, and approximately 45 inches
MESSIRACHACi ACmeREImaIAN  RFURM PRI bishesapeorisig ety fdpeecisely on
pallets to minimize wasted space; however, a need still exists for shipping
additon?sr sieletlites per pallet in order to further minimize shipping and

storage costs. However, effective shock and vibration L
g n adsdltlon to prov1§mg 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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20 protection should be maintained if a multi-pack box is modified to
accommodate the more cost effective shipping and storage. 4 SUMMARY
OF THE INVENTION In accordance with the present invention, a container or
package for multi-disk drive shipping is provided that adequately protects the
disk drives from damage, yet 5 reduces the overall size of the container thus
enabling more disk drives to be shipped per standard pallet. The primary
components of the containépm%ﬂ% aOh %%Yﬁ@fﬂQ@ided inserts and a
corrugated or csrdboard shell that receives the inserts. One importan

R o
feature of &Y é‘&%‘“rlfvﬁﬁl%/g}?t%ﬁsf;é“t@&%’é’ﬂ’ﬁ&ﬁ?ﬁ\‘&efrg‘aﬂfi‘%%ﬁepﬁ%éﬂﬁﬁléﬁ‘“

using a floorboard of.uniform thickness in.the jpserts, and tp restructure the
AR b e T IO INSTIR N B R

ClEMRIISRY SRS YRGS HOERBIS PIHIDS ABAN ARG W GRGD ALVENIIn

the container. The recesses are formed between spaced pairs of cushioning
rijser thetely paoeasingping gffestiyenbiridhtRf each f4shaNIOg fibting pair of
Therefore, at the locations of the ribs, the floorboard is essentially eliminated
in danesdoheethianvak @nifir exstensiboaaf {halnbly prapydene Iixdnatadial
extending between the cushioning ribs. Between each pair of cushioning ribs
is inpeniralfsuprart the gmastivatrextenos swakiemtiatynpke peddicoda ptatiee @airs
of cushioning ribs. Thus, a "fishbone" configuration is achieved between the
supptre Beamvad@tvaifsiurdhigkareusHimirtg o snd e eUppOIe egimperts to
provides structural rigidity while the recesses allow the cushioning ribs to
IaF@%‘B}PBf%&s%Eféiﬁié’ﬁ%mﬁ%“%eﬁ%%%ﬂf%ﬁﬁ’éoﬁ’é‘ﬁﬁ}ﬁmﬂﬁ‘éﬁ P&H@ﬁiﬁh?ﬁ%}n

fution wih injmel restantfrom e, Toothoatd, Thus, g verall heigheof

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.
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floorboard height is greatly reduced yet the effective cushioning height of the
cushioning ribs is not sacrificed. 5 Both of the inserts can incorporate the
same cushioning rib arrangements, that is, the upper surface of the top
cover and the lower surface of the main insert may be configured so that
recessedatke Foim eebPtrwmancpiecstishilsritigerivshiant arduppoigepenin that
extends between the pairs of cushioning ribs. Thus, the upper and lower 5
suprdbe SRpetETHeR ASRR 9P Y fshifie AP Wehstrifca o theifasHbrratigy be

cushigning, ribs. Without sacfificing, structural integrity and shock/vibration
orOHBLABH o TRbREEHED O PROLERERR AR E0s JadRAghg

material and,therefore lowers the shippinag.weight of.the container b
A IR o R O LoD

COSFCR0 PESHUGRARGGRUTS JIRIG FNRINGTS AN RS IoRHREH REHiBRT

without exceeding the cube size. Additionally, fewer pallets are required for
stgige of the disk drives, and thus less warehouse storage space is
required. Other features and advantages of the present invention will become
apparentvithdiiosca fiemigwrofihral drawingsndakeckinisorpmgtits it tee
detailed description. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is
a persypectpfeheipwsefitie paipohises st khgm eseatdhwahtiersfdréduve2 is a
perspective view showing the pair of inserts and the cardboard 20 shell;
FitherehDidng pergpedtibe aaeiainst thesubssentialfaediengibeupperohdert or top
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

from a review 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
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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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; 6 Figure 5 is a perspective view of the lower surface of the main
insert, ahtRushAwingeReesiyspoevYief Brokareaiainte debemalawercaeds
formed adjacent the rib; Figure 6 is a fragmentary vertical section taken along
linRBYNSPRTGURP Y R SEATHG el BréleriTR S AethtaFH s bR tiher;

5 Figure 7 is a fragmentary vertical sectign taken along_line 7-7_of Figure 6
iIIustratir‘nggraiéRS R ﬁ&%éﬂ%ﬁ‘fﬁ}ﬁ%ﬂ@%ﬁ%{rﬁi?% J6re 895 3R hrarged

frqﬁmg&tg%l\{r%gtlcﬁgllf section of ror artjnsert and Figure 9 is an enlarged

T1VES IO (v 1 € container, .
fragmentary vertical Section of the top cover ilustrating the arrangement of

the recegggi Anel Q‘fﬁlgliﬁ@iﬂg&il?éﬁ@m&&?oﬁe&k&}i%d i QvRERiENRGIQh of the
insert as compared to the prior art of Figure 8. DETAILED DESCRIPTION

Figwresdnandizilliisteate dhe containg@r 10nefilbe present invention. As shown,
the container 10 includes three major components, namely, a cardboard or

corrugateggutbssiial d2amcodingateitstyinerital de@ivd af sgeaddisesttoidop
cover 16. A few disk drives D are shown mounted in the main insert.
Beginnirigj dinst Witlhreediesgriphiagnehthe tepicoverdd) eintealgoaefarring to
Figures 3 and 4, this component is characterized by a planar base surface 18
thdtugsaeprgihe poangcape o Hisrieersprerivbeasaprg s codeheapdieseants
continuously 20 between rows 20 of cushioning ribs. Each row of cushioning
riﬂgg@l]ﬁ@f@ﬁb%f gqe 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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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
thiechieeadic2 et dredzistibS capiaiin g pespbndicrafetee drranpasisneic tishieining
ribs. In the preferred embodiment, the top cover includes three rows 20 of
CUSHIIHMG ABSthEfd e %ng%zﬁélaa%%gga trdthsapafetrstitrpyine fashion

with respect to one anather. The top cover 16 fyrther_includes a plyrality of
i i R S A A R e i
surfaces 26, and a plurglity of side cushioni ihs or pads 32 that. extend
o A g A L R A e )

Pags LB AfRe 856, SRWPIARING YR LAk SXISTIRE SUfaceRienabling

each rib/pad to make flush contact with the interior surfaces of the shell 12.

RefeeHn gy i@t e thectovelss uifase S200 i, nieQuRhibGiiS Hbstatags

10 The lower surface 52 is planar and extends peripherally around the top
covenandd betweanihieatiieenons efteidoarstoastitianisng4adhebga@sor
spaces between the dividers/partitions 54 define upper compartments that
recekeflnpersndsvithtthe tiskiodsiwes:cT o€ thadbldis/partitions 54 are arranged
so that one pair of cushioning ribs 24 is disposed directly above a
correspdiRiigoimpistradnthole vessufaseraded thadopselioidérsy phirtlinied 54
have a trapezoidal shaped cut out; however, it shall be understood that the
di\%‘é‘%‘/‘ﬁ?ﬁﬁﬂi‘t‘i@ﬁ% %%%HH@HB%@?@%P&H@B?&?%B@HIMM% 8\Er &drface

coplanar with lower surface 52. One purpose for the cutouts is to minimize
oS EAETHORNER AT ) o G THOVAI 3 (hEFdFUe S RE TR B uate

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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support for the drives. 20 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
dididelenpantigioniede o lihreccpmirampdin shaineceiaeomier sndsudskealisk
plurality of spaced dividers/partitions 46. The gaps or spaces between the 8
didfdsipartisnssheienie ity databarbrbseltasd PR YSHer ends of the

disk drives. A f \%’?iSk drives D are illustrated as begg};% placed within lower

corfipRAHEAE SRS e PSR A %ﬁ(ﬂvféﬁrgé’\lf’egf re
placed within shell 12, the.u surfaces 50 of t rtition walls 48
P R MO e ok (FBESh B IBCER PRI ARSI o

St SRS RRINSAN HEJPsHh B ERRUPAINGHBS. tﬁ‘é‘t“e‘?&gﬁ?g e GREN

upper compartment of the top cover aligns with a corresponding lower
camPAGENS Cf igomANHRS el BRIQUING donRighiie-SmieHRWES IRNBH
surface 72 of the main Insert is illustrated wherein the lower planar surface
72 iveprpghatesihe same adishiRvagctmpifanfiguiaticnndasasdie top cover.
More specifically, the lower surface 72 is also characterized by a plurality of
pairs of Resbiomirig Filgsré 4,ahcalogedphathree fows /&, tteaohipaisaof is
cushioning ribs 74 being interconnected by a central support beam 77 that
exiéntgtedihdrintiily lsarpanaientarfesene pairporivshaspRre alithiotingcdsses
78 are formed on the lower surface 72 and between the pairs of cushioning
MBS 15 PalPRF QREhiMiaTgrRSE el s mgb%%%ﬁ%a%% a

corresponding lower compartment of the main insert.
clgara%terizedgoy a plural%y gfa pairs o cusﬂionmg rﬂ)s 4 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 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 20 provide additional structural support to the container.
The top Belerianty kigindh8and dre spgidedfithsivente fit prebisehanheing the
shell 12 wherein the flat exterior surfaces of each of the cushioning ribs 24,

2doadedpwithy hgea Aligk Ay eoRtats M ihé SRHoEPaiieidhs Yigia dhlrshd
with the insert 70 if an insert js used. 9 Referring to Figures 6 and 7, a section
O STRAT T Sy S D i FSSIAe: T e S B BT e o
shown, a gap G.separates the u r and lower, com ents;-however, it
R R e R e

INSRELIMAY RE SFENASAR SRR 28 9T IS SRR GIRN R AIRINAR A

gap G in order to provide necessary suppoft for the disk drives loaded in the
cantaingkidde tiskadiives &2 Bradypicaly shipredaithinearaled:iexibiedags,
and the upper and lower compartments are sized to accommodate the
paHiapersize 10iviie odiipuasmtaingtucdecthe Hexobiehagsh ieieikably sitheodiak
drives within the bags make contact with the interior surfaces of the
dividlersfpartitida she-owdlebagsisRreidedirable dBKdritlee wahpédrerhegstrsikes to
be so small that the disk drives must be forced within the compartments
thepatagtdetbthemgarer safiddenef e dspdersmasidortadioniehche Brivdssibigs,
a snug fit is desirable without deformation of the partitions. Referring to

Fiffire eoRmAra SRS g5 iarhe Aframat tarbe fitedkienBhinber B cdrthin the

recesses of the present jnvention are contrasted with the cushioning ribs of
th& O TBARSP RN e f’r‘?ﬁ‘ﬁ‘ﬂf&% 1B RE IR A S PamSE et st é’{r\“&ré%e hSert

S Vl\ﬂrsl Iapsnug 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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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
ofitliarqenagidiysehiprrfioaybbiar®s (2 bavhpopiivrs afttheajeatsecthdividers.
vibration dampers 86 that are protrusions that extend from the upper surface
of RREABIHsaitHEK, TicthBoRip st arorarclirasatidinte atier A< SR h
Figure 9, the relatively thick floporhoard of the prior art is eliminated in. favor of
izttt ot e s ige o A U e e

exiendbelow ﬁh%ﬂ&‘m' S the planar %%%ro%tgl];acr?o:rlg't-{shr%ethl%gyi {o%le&ltéons
10 interconnect bases portions of the ribs to base portions of the staggered

diyidrrs. Breavse Heorslatysh thickdlaarbesrdbas bern.pliminaiehg.

effective cushioning height of the ribs can be increased without increasing

therauerdidaaightoofdbedrsatkek e effestivadeiohiiilet scvshicnngifin S0

of the prior art is measured from the 5 upper surface of the floorboard 82 to
thenéresvendigd thehtibecthaeifiegiviecheighhdtzb of iacuabimaingnsdrt240f the
present invention is measured from the surface defining the lower edge of
thewcegessidohthe fne ecafiguwiitile asshSipgedire maminsécarshinocmgobate
the same configuration as the top cover in terms of the cushioning ribs and
rededmessieshathplbhsndessinsd thaitthisalidisceissiabrab bvesteraede re fieate 9
Figure 9 10 and the top cover equally applies to the main insert. Thus, the
maid ihs&p GPYﬁée%‘g’e?Hﬂh?ﬁeﬁthﬁ R NEtnd hey lﬁléféal?ﬁld%iféﬂfrf@?g ht in

com ari‘so\rll toithe riqg %t. In the resg:r#'} igf\i/_\%nti.on, the eff(g—:-cti\( hei%ht of a
cUBRISAIAY il %a‘i;‘b% BB R HRh e B AR HBI BRI Sribl &Y &t the
overall hﬁ‘li%rl]et f))rfeggl?t ll?l%f?lﬁlglfl, 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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the present invention can be made less than the height of the prior art without
15 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
privittaresphet terdnioriers HbdSehmmne straipdi thyutieas ditlparatisahshialbke
floorboard 82. In testing, it has been found that eliminating the thicker
floBMssEredritRives BreasH Inupdeetsischasmiselesitale iavar 8t ehetk

protection, despite the overall reduction in insert height. Although_the present
InETR AT DS GABES WA el RN RrRE AR BRI BB,

namgl ARl ihsents #nd.a,3nel L shal ?{Galsj Qf?&ﬁ?}%%i%r}%ﬁo'ﬁ‘s‘é‘ﬁs?lm%f a
aspectof the present irivention, separate utifity exists for use of a single

InspihARAHNRlYytule G sONQIRE LU PisRGIIBMERIGNLag heen

described 11 with respecf to advantages in the shipping of products such as

diskdeviesudhRhalbes undeartoaddhal theasentdnyaations aswvelhasidse
of a single insert in other packaging arrangements, can be used to effectively
pratscl kel (rodbicis: ftontrelbovagetuspog shiuvepirhenhpreduissthat are
not as shock and vibration sensitive, a 5 single insert may adequately protect
sughiqieoducts eifbei plaeekagmigobhetasfesnbetmednccushioning ribs, and the
staggered arrangement of partitions and cushioning ribs wherein the ribs are
centeredfovetpoa sy dreHnel cloka gatraoris throvie ederifieskyiseital number,
cost-effective packaging solution for many products. For shipment of

priEto Tk ik diivESTiAT St i O By e BtideR thele 1 16 heG&eitn in

size Ff thn? cFﬁntainers Hdeg)lj to elinfirgaie hiplgle labels 0é1 ful%pa%:k.eg .

pAlHES 1 SHHRRERT Sr sk dYed ARG IRIRY SFOVIBAL SAtH exterior
surface of the shell with a listing of serial 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



surface of the shell with a listing of serial 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. 15 By reducing the overall size of the container,
adtiitlaeizdropticresohreeraetainavalrebles in useaeliery Paekepneindesidn Bepatlst.
One option is to stack containers so that all containers have at least one
exXPOSPEAaE AN tHiskedpesRY ISt BT Ptk Ee RO PREe the
label thereon thus allowing one to scan each label without disturbing the
StSRHE A R SERREFEUSE There are many advantages of the present invention
in provicig,a ibration. and shoekesistant eoniginer. The coniaing is
minimized in sfze to maximize product s‘hlpmen s'mistandard cube Sizes,
thys FEAMCINg SRIRPING 9515 ve A disk MR ShIRMSNIR NG PIRSERLIRYR o
maintains a standard multi-pack box layout thus minimizing required
chaRgrsifiPieeessrR3darManuaGHINAtbepaaNtRINeEpe b2 Refveligrhinsize
of the containers results in use of less packaging material. Because more
cafvaiiae sy eandramiapkesipenhgallet, 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 can be made to the present invention within
the spirit and scope of the invention as defined by the claims appended
hereto. 13 What is claimed is:

13
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1. A container for shipping a plurality of devices, comprising: a shell forming
an internal volume defined in part by opposing walls spatially 5 disposed
across a substantially constant height of the internal volume; a first insert
having a substantially planar first surface and an opposing substantially
planar sé¥baidssuirimed somprising: a plurality of rows of first ribs extending
from the planar first surface to distal surfaces; 10 a plurality of partitions
disposed opposite the first ribs to form a plurality of first compartments
refessed into the f anar. second surface ﬁ?Ch of the first ribs are aligned
wi

ith one’dF RS RbMAPRHIRARILT Repbs Wesn S BPAE ribs includes a

beam ex%eS glilnt%in.afirst irecgo and irgtergonne%in alggned fili

tan
socond SoIm e S B s P A ey

e LAIRNS. QL EashIIR! (n 6. AlRA! Jom kM aNsecond portions

of each first rib in an adjacent row of first ribs; a second insert having a

substantiaiiy nlaeamtiiit suisasantyan.arresinaaebsiantialppalanar fourth
surface, a plurality of second ribs extending from the planar third surface to

distaksurfaceplaamckecpidralityefdoarpiiang: disposed opposite 20 the second
ribs to form a plurality of second compartments recessed into the planar
fourth surfdoslieachrofvihe Secoibd elvsndnegdlignelc: withaofiesofttfecsecdisthl
compartments; wherein the first insert and the second insert are matingly
erfgslgessble with each other to fit within the internal volume of the shell so

that each first compartment 14 ' o '
a plurality of partitions disposed opposite the first ribs to form a plurality of

first compartments recessed into the planar second surface, each of the first ribs are
aligned with one of the first compartments;

wherein each row of first ribs includes a beam extending in a first direction
and interconnecting aligned first and second portions of each first rib in each row,
each aligned first and second portions of each first rib are offset from the first and
second portions of each first rib in an adjacent row of first ribs;

a second insert having a substantially planar third surface and an opposing
substantially planar fourth surface, a plurality of second ribs extending from the
planar third surface to distal surfaces, and a plurality of partitions disposed opposite
the second ribs to form a plurality of second compartments recessed into the planar
fourth surface, each of the second ribs are aligned with one of the second
compartments;

wherein the first insert and the second insert are matingly engageable with

each other to fit within the internal volume of the shell so that each first compartment
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aligns with each second compartment to cooperatively define a cavity sized
to receivingly engage only one of the devices, and wherein distal surfaces of
the opposing first ribs and second ribs are spatially separated by a distance
that is substantially equivalent to the height of the internal volume; and 5
whbgaivile fict speand eprintiensatsnePimsertiyabludeng plerdlityiaedirat
recesses positioned between the first ribs and a plurality of second recesses
paERFoYIRY Y 5aEAE PN O SRITHE dyicemandaarsiufifidsrstses ek thecessed
into the planar first surface to form the@uralit of partitions opposite the first
iSSP RR e BIUPRIRY oF BESHRY PR yré%%%&‘édo R8RSR third
surface to form the plurality of .10 partitions opposite the second ribs. 2. The
o B R e B S i e aecond ribs

correspapfig Ath AL S HSLEAMPAMSHLR ANG JRERRCONErs:

compartments, respectively. 15 3. The container of claim 1, wherein the first

CORRALMRRISARY b sEreRdiSamBPaRiments.ate arisngrddeanlymlityrh
rows extending in the first direction and having a width extending

trasvessely tocth fits! diegationi20f 4ird hecegaiassetsed alaimsSpatemia the
plurality of second ribs comprise a plurality of rows of second ribs, each row
exteridio ¢ ifothalfer ptwtingstigpan d oo weppaadiedivwithittheng Unapltyrdityosis of
the first ribs and including a beam interconnecting aligned first and second
poxiend wEeasshesereAdniibtin lackr thind suHegeite fleenatigriderdlist @ind second

portions of each 15 '
partitions opposite the second ribs.

2. The container of claim 1, wherein a width of the first ribs and the second ribs
corresponds with a width of the first compartments and the second compartments,

respectively.

3. The container of claim 1, wherein the first compartments and the second
compartments are arranged in a plurality of rows extending in the first direction and

having a width extending transversely to the first direction.

4. The container of claim 3, wherein

the plurality of second ribs comprise a plurality of rows of second ribs, each
row extending in the first direction and corresponding with the plurality of rows of the
first ribs and including a beam interconnecting aligned first and second portions of

each second rib in each row, wherein the aligned first and second portions of each
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second rib in each row are offset from the first and second portions of each
second rib in an adjacent row of second ribs. 5. The container of claim 1,
further comprising 5 at least one partition wall extending from and beyond the
first compartments, the at least one partition wall contacting the planar fourth
suifeed when avd fiost drselfsca fidthds s nedirerndperivatingRrentagedirivith
each other. 6. A container for shipping a plurality of devices, comprising: 10 a
firdt MR<EHRFRRVHOY Qistaserdritly planar first surface and an opposing
substantially planar second surface comprising: a plurality of first ribs having
proximal ends coupled to the planar first surface and extending from the

pIgnar flt‘,ﬁ'% su(gf?clgeto t%elqgl?'}?e élg){gllrt .of partitions coupled to the planar

i
second surface and ?L%ﬁc?lspose opposﬁ)e hé first ribs to form a plurality of

first ComP@}EE{B%'ﬁES%{RﬁﬁEF\%QHi@R?e%@'ﬁ%%%%%nﬁ%ﬁ@ﬁ?gt%@ﬁ%ﬁxﬂéﬁtﬂm

ribs are aligned with one of the first compartments; a plurality of first

regRssesRAsitoRet hetwaendhedistiiliatherontuality.of gty aeassesert
recessed into the planar first surface to form the 20 plurality of partitions

oppasie dhwiiirshdtbsira second tngerthavimgaahsethstantially planar third
surface and an opposing substantially planar fourth surface comprising: a
plurality of second ribs having proximal ends coupled to the planar third
surface and extending from the planar third surface to distal ends; 16
6. A container for shipping a plurality of devices, comprising:
a first insert having a substantially planar first surface and an opposing
substantially planar second surface comprising:

a plurality of first ribs having proximal ends coupled to the planar first
surface and extending from the planar first surface to distal ends;

a plurality of partitions coupled to the planar second surface and
disposed opposite the first ribs to form a plurality of first compartments
recessed into the planar second surface, each of the first ribs are aligned with
one of the first compartments;

a plurality of first recesses positioned between the first ribs, the
plurality of first recesses recessed into the planar first surface to form the
plurality of partitions opposite the first ribs;

a second insert having a substantially planar third surface and an opposing
substantially planar fourth surface comprising:

a plurality of second ribs having proximal ends coupled to the planar

third surface and extending from the planar third surface to distal ends;
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a plurality of partitions coupled to the planar fourth surface and disposed
opposite the second ribs to form a plurality of second compartments
recessed into the planar fourth surface, each of the second ribs are aligned

with one of the second compartments; 5 a plurality of second recesses
positioned betwadirzhe sepamideivsotideplathtilahséaprdsrseesgad
recessed into the planar third surface to form the plurality of partitions

opposite iR LOPRPHISIOG 6 PO RSO T A B RS S FP RIS RE
matingly engageable with each other so that each first compartment aligns
with eacl SaELP eI PHIARLTE 1 R5Gar ARy GeHng HosAhy Soe Huh

receivinq)clf( engage, é)onlé( One e?f rtrtle% devices; and a shell enclosing the first
insert and the second Insertwnen fﬁ’ey are matingly engaged with each

other. 7. The comiaingf, Qfr Gl B WG S AAILOf G St EOm ARdthe.

second ribs 15 corresponds with a width of the first compartments and the

second GRRAIBIRRtShd RIPEEH YEYsBd Tihe GepiaiRe iaficlaim \iareinthe
first compartment and the second compartment are arranged in at least one

row extepidiattinod fiisitidire cpipssignthdr@vingl 26k:a length extending
transversely to the first direction. 9. The container of claim 8, wherein the
plurality ehéirsiribs foonmpdgeuad phersdityndinsevysroirgb gl spegstatievw ol first
ribs extending in the first direction and including a beam interconnecting
aligpeb@thiestsatiehseacbidspeptins ot elndigty st ashi eeadsrowaiptdn the

aligned first and second portions of each first rib in each row _
cooperatively define a cavity sized to receivingly engage only one of the devices; and

a shell enclosing the first insert and the second insert when they are matingly

engaged with each other.

7. The container of claim 6, wherein a width of the first ribs and the second ribs
corresponds with a width of the first compartments and the second compartments,

respectively.

8. The container of claim 6, wherein the first compartment and the second
compartment are arranged in at least one row extending in a first direction and having

a length extending transversely to the first direction.

9. The container of claim 8, wherein the plurality of first ribs comprise a plurality
of rows of first ribs, each row of first ribs extending in the first direction and

including a beam interconnecting aligned first and second portions of each first rib in
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are offset from the first and second portions of each first rib in an adjacent
row of first ribs. 5 10. The container of claim 9, wherein the plurality of
second ribs comprise a plurality of rows of second ribs, each row extending
in the first direction and corresponding with the plurality of rows of the first
risscinid W cthelivig Bibalzgnedriteticodricetippaligprsdfisseafitsisele snergloreions
of each second rib in each row, wherein the aligned first and second portions
of EaeHSeEORUPLIF R FeRIbPEr B WIS Hi P AHE<aE sy of first

por{fions of each second rib in an adjacent row of second ribs. 11. The
cdhtiiner of claim 6, further comprising at least one partition wall extending
from and beyond the first compartments, the at least one partition wall 15
contacting the planar fourth surface when the first insert and the second

Insgrt argy, Maingh CHAagRPOMIREAE hOGFake o COMNRINE! JahShiRRINg a

plurality of devices, comprising: a shell forming an internal volume defined in

pagiubigRRasg v alls spalialbacROisResrREhachass f-subsianialiiconstant

height of the internal volume; a first insert having a substantially planar first
subacepand amvapposipigrasuhstantialf planas skeand Buridne, @bphaality of
first ribs extending from the planar first surface to distal surfaces, and a
pluralityrokpadwttidigseddupl @dd octiva dop@nam seicort sudateatamddibposed
opposite the first ribs to form a plurality of first 18 compartments spaced from
oreharsanier alimhesiangad isenibaetione dowcherenihabim easigowirsendiset
each of the first ribs are aligned with one of the first compartments

from the first and second portions of each second rib in an adjacent row of second

ribs.

11. The container of claim 6, further comprising at least one partition wall
extending from and beyond the first compartments, the at least one partition wall
contacting the planar fourth surface when the first insert and the second insert are

matingly engaged with each other.

12. A container for shipping a plurality of devices, comprising:

a shell forming an internal volume defined in part by opposing walls spatially
disposed across a substantially constant height of the internal volume;

a first insert having a substantially planar first surface and an opposing
substantially planar second surface, a plurality of first ribs extending from the planar
first surface to distal surfaces, and a plurality of partitions coupled to the planar

second surface and disposed opposite the first ribs to form a plurality of first
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and having a length extending transversely to the first direction; a second
insert having a substantially planar third surface and an opposing 5
substantially planar fourth surface, a plurality of second ribs extending from
the planar third surface to distal surfaces, and a plurality of partitions coupled
toapiepplareatsfeRAtPdduria cacay s podad vjzpd sitat tsesservV i rdifrm a
plurality of second compartments, each of the second ribs are aligned with
orfe Bt (iEceteback shipatitaths e ianefetithradirdhidar SHRRMHESEond
insert are matingly engageable with each other tg fit within the internal
VRO R SR BRER HFEE Lo RS L SHSH with edch second
compartment tq cooperatively define.a cayity sized to receivingly retain and
a SeCO, 8 mseR%av ay dbs]ga}ﬁlaé%y\{ayarfl ll‘g surface atﬁ((fa‘?? é}%})&)%l}%erein

. u
isolate each dimension o éaCSn or tne ICes Trom each O

distalsuHAR RIS GRPQFIAL ! iﬁ@ﬁ@ﬁt%@' SEGANAL Q%t@ﬁﬁiﬁ%ﬁ%ﬂl%@

separated by a distance that is substantially equivalent to the height of the
intarRaY dvidumeadnd aharaindhe fisst inseriapdtbersesandiprertsamprise

a plurality of first recesses positioned between the first ribs and a plurality of
sesland featissespesitindieshsbe bppavitthResecontiibo e toenpiyrlity @fdirst
recesses recessed into the planar first 20 surface to form the plurality of
paxtitiod s @ppusitenthedirisvfide sevditieilplarakiyeoédsedonokreitbs sesond
recessed into the planar third surface to form the plurality of partitions
opyedEetfaSecond ribs. 19 13. The container of claim 12, wherein a width of

the first ribs and the second ribs corresponds with a width of the first
compartiRFEd"cfiel e sedArddbRisartihdtiest are matingly engageable with

each other to fit within the internal volume of the shell so that each first compartment
aligns with each second compartment to cooperatively define a cavity sized to
receivingly retain and isolate each dimension of each of the devices from each other,
and wherein distal surfaces of the opposing first ribs and second ribs are spatially
separated by a distance that is substantially equivalent to the height of the internal
volume; and

wherein the first insert and the second insert comprise a plurality of first
recesses positioned between the first ribs and a plurality of second recesses positioned
between the second ribs, the plurality of first recesses recessed into the planar first
surface to form the plurality of partitions opposite the first ribs and the plurality of
second recesses recessed into the planar third surface to form the plurality of

partitions opposite the second ribs.
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respectively. 5 14. The container of claim 12, wherein the plurality of first ribs
comprises a plurality of rows of first ribs, each row of first ribs extending in
the first direction and including a beam interconnecting aligned first and
second portions of each first rib in each row, wherein the aligned first and
selbnd Powienisaviesaéklfimst b iheeior rowtharetedfSest fibhranHahfirscandribs
second portions of each first rib in an adjacent row of first 10 ribs. 15. The

COMESIRYISP i YAy RE FRsriERer PRAAITEEBI ABEI R HBNE SRTpPREETSNLS,
plurality of rows of second ribs, each row extending in the first direction and
cdirShBKdihg with the plurality of rows of the first ribs and including a beam
15 interconnecting aligned first and second portions of each second rib in
each row, wherein the aligned first and second portions of each second rib in

eagh rovale QHSEL: TPILIG ArshRngSECONE AR UpRsplisachmarR0d rib in

an adjacent row of second ribs. 20 16. The container of claim 12, further

COMPAIgNerabigast @Re-partitian-yalls extensingdiom andiRayrngihiei fikshd

compartments, the at least one partition wall contacting the planar fourth
sufaoaingnepetieifitst ihsectiagdlifie seeanddrsarh@perdvadiofiydrgagasiwith
each other. 20

each row, wherein the aligned first and second portions of each first rib in each row

are offset from the first and second portions of each first rib in an adjacent row of first

ribs.

15. The container of claim 14, wherein the plurality of second ribs comprise a
plurality of rows of second ribs, each row extending in the first direction and
corresponding with the plurality of rows of the first ribs and including a beam
interconnecting aligned first and second portions of each second rib in each row,
wherein the aligned first and second portions of each second rib in each row are offset
from the first and second portions of each second rib in an adjacent row of second

ribs.

16. The container of claim 12, further comprising at least one partition wall
extending from and beyond the first compartments, the at least one partition wall
contacting the planar fourth surface when the first insert and the second insert are

matingly engaged with each other.
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