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relates to corrugated cardboard shi pping contai ners, and nore
particularly to such containers wherein top, bottom and si des have

| arge openings to reduce material usage and contai ner wei ght. Even

nore particularly, the present invertion relates to such containers which
are 15 constructed by fastening toget her pre-cut corrugat ed cardboard
strips. M) AL SHIRK INER / D OF

Cor rugat ed carsdboard containers are Cmr storl ng 20 and
shi ppi ng consuner durabl e and non-dur manuf acturer to

retailer. During storage and shi pping, such containers are stacked upon

each - other on pallets or in unit |oads. Stacks are at |east the
hei ght of trucks or rail - cars, and may reach 30 feet or so in

war ehouses. Therefore, shipping containers not only protect their
contents from dust and weat her, bgggmﬂggui%gg&ﬂg%gggmgﬂh 25 provi de '
colum stren to protect their contents fromthe werght of other
cont ai ners stdcked above them : The '

corrugat ed/ | ami nat ed mat er i The @resehti inventipnc reldtes te cormugated casdboard shipping
containers, and more particularly to such containers wherein top, bottom and
sides have large openings to reduce material usage and container weight. Even
more particularly, the present invention relates to such containers which are
15  constructed by fastening together pre-cut corrugated cardboard strips.

A R OF THE INVENTION

Corrugated cardboard containers are commonly used for storing
20 and shipping consumer durable and non-durable goods from manufacturer to
retailer. During storage and shipping, such containers are stacked upon each
other on pallets or in unit loads. Stacks are at least the height of trucks or rail
cars, and may reach 30 feet or so in warehouses. Therefore, shipping containers
not only protect their contents from dust and weather, but also they typically
25 provide column strength to protect their contents from the weight of other
containers stacked above them. -

The corrugated/laminated material of shipping containers provides
rigidity and column strength while being fight in weight and low in cost.
Typically, flat container blanks are die cut from large sheets of corrugated

30 cardboard, scored for folding, and formed into rectangular containers with flaps,
using glue or staples to secure walls of the container at right angles to each other.

These containers are commonly called Regular Siotted Containers.
Historically, further reducing the weight. of corrugated cardboard
~ containers has not been important because they are already light weight.
35 However, environmental pressures for source reduction, reduced packaging, and
material recycling, have caused corrugated cardboard containers to be
reexamined. One envirbnméntally favorable approach has been to reuse each
container several times. Such containers are commonly called Reshipper



rigidity and colum strength while being light in weight and low in cost.
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15 materi al thmthbctmhcewatldn gpcart on bl ank becomes scrap. Although
such scrap may be recycled, -handling and recycllng scrap have
significant costs associ ated W t h them \What i s needed is a m ninmal
materi al com®%iner which is for2tR RY OF ] gneration of scrap.

The present invention provides.a Minimal Container made of pre-
cut corrugated cardboard strips which are fastened together to form a light weight
rectangular frame container intended for smgle use. Plastic film is wrapped

25  around and connected to the rectangular frame, not only for dust and weather
protection, but also to enhance structural rigidity. The Minimal Container's
overall reduction of 50% to 80% of container material, compared to Regular
Slotted Containers, benefits the environment via source reduction. More
importantly, shipping weight reduction and material cost savings are realized by

30 the Minimal Container. By being constructed of pre-cut strips instead of die-cut
blanks, there is no scrap associated with the Minimal Container. Also, because
the overlapping joints of the pre-cut strips occur at the comers of the Minimal
Container, its comers have enhanced strength to support container stacking.

In one preferred aspect of the Minimal Container a Minimal

35  Container for shipping consumer disposable goods comprises a rectangular frame
of corrugated cardboard having four sides, a top end and a bottom end. Each of
the four sides, the top end, and the bottom end have an open area. The
rectangular frame is made of interfitting strips fastened together such that there is
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The present invention provides a Mninmal Container nade of pre- cut
corrugated J¥@AEMARY strips which are fastened together to fOIPHfQJﬁ’?'bHP
wel ght rectangul ar frame cont ai nerd3 nt ended for single use. Plastic

filmis wapped 25 _around and connected to the rectangul ar frape, not
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the top end and ﬂ‘heﬂbnbbcﬁh\emﬂrdfﬂzbiy&nhﬂphnnla-mappeﬁhmund the rectanguhrﬁngnl ar
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PCT/ US95/ 11263  wrapped around the rectangular frame and mtenmttently heat bonded thereto. o

cardboard scrap generat ed. fn fahSthep peféﬁ-éw mpr&nm&repws,es
1E P:me after I: '[ e?ﬁadggj uct t%&\f%@%%%"&ﬂécﬁm’;ﬁ}“g{p %QWL?B‘%@ Ay ap
i's connected to tfourrsidé M&rﬁr 'rhe ladder-fshaym feuchirst conyitisks awo ldilgltudmal
il ened and. e Cotail Sehu SA b5 Shppaialy purlel o ptaBeE LY
t hat when fast eneﬂ:mol;mrtlecormgned masdh‘oatd istripss having dutermends and lengthwise
Tadder- shapey | Cehs@ii "EHIANE Psé‘é*r@a!co 9%*“‘8*‘%@%%. Fﬂ%"‘?e
fol ding there?f. a:nsrqataas theqparimeter of the MinimalCantaines, nkhe stnps
end-to-end the subglgasitioned YucH fhat thRARErmdILERs are spaced apart a dlstance at least
| as great as the height of the Minimal Container. The four lateral strips have
lengths at least as short as the height of the Minimal Container. The four lateral
strips are laid substantially perpendicular to the two longitudinal strips with the
25  outer ends being placed between the outermost edges of the longitudinal strips.
The four lateral strips are spaced apart to form a ladder-shaped structure. The
lengthwise centerlines of the four lateral strips correspond to the four side corners
of the Minimal Container when the ladder-shaped structure is folded at the
lengthwise centerlines. The four lateral strips are fastened to the two longitudinal
30  strips wherever overlap occurs between them. Preferably, the four lateral strips
are scored for folding along the lengthwise centerlines.

More preferably, the ladder-shaped structure mcludes a top
longitudinal strip having a first outermost edge and a bottom longitudinal strip
having a second outermost edge, where the first and second outermost edges are

35 spaced apart a distance greater than the length of each of the four lateral strips.
Each of the four lateral strips have first and second outer ends, and the first outer
ends are positioned along the first outermost edge of the top strip. The bottom
longitudinal strip is slit, from the second outermost edge to the second outer ends _
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While the spectﬁcauon concludes with claims which particularly
25  point out and distinctly claim the present invention, it is believed that the present
. invention will be better understood from the following description of preferred
embodiments, taken in conjunction with the accompanying drawings, in which -
like reference numerals identify identical elements and wherein:

FIG. 1 is a perspective view of a preferred embodiment of the

30 Minimal container of the present invention, dxsclosmg ns rectangular frame
construction wrapped with a flexible plastic film;

FIG. 2 is a top plan view théreof, but without the film wrap
showing the manner in whlch sldes and bottom corrugated members are
connected; and : S '

35 FIG. 3 is a front elevation view of a Mimmal container before it
~ has been formed into a rectangular frame, dlsclosmg the ladder—shaped structure
of the interconnected corrugated cardboard stnps '
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preferred aspect of the M rREfITnggIAvtedhe dewings, and mors, partisplady te i di ng

?hM mt mal C]gmt ai rtﬁértefershawnrapﬁm mmf béﬂnglﬁﬁtsétg% Mimnm Co&@ﬁ&smﬁprs ses
e steps o re-cu ng. s of, cor cardbo

arrangi ng the ngeﬁe:pgx '“a 'Fgc@s o\fer | gﬁ?‘f"é‘&'egfo fl%.SQ e‘m'?gd'{"ﬁ%ﬂ%'l‘h ps
of cor r ugdtamewark divhizhdhasotppt Istrip 42, Horomv steipadsi vomenirstripse16,t and or m
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| adder - shaped st r@?ﬁre ﬁw%wﬁl“ %&w?e?qgﬁﬁsﬁe?%éﬁlp%e e ‘63‘6"‘ ur
structure and fasides Zﬂgambgé(’h@ﬂdt cank baftonyiead 24. t Al sidas andstop andchottom
forma rect angulmz,;r have/ 36 BPert ARF 1S MiriflideSoRtlinep Gkidth. Phric fim 18 is

rectangul ar fra wra p| n d en S e rectangul a
flexible 10 y &m“aéﬂrg@!‘?ﬂéﬁj 3%%“‘# top&ndi il @g&t@“f‘ﬂi%“! 0
the rectangul ar famaraanﬁected to comérfmﬁpd Ieto am‘amgmbargxduyedfecmmﬁén 10 sswell and

the contents are rotec t he strlps of corrugated
cardboard are fa &?ﬁ%ﬁ%?ﬁé&%{’% mel t adhesi ve or by

st apl es. AlternatiBrely FConEaR| mTinﬁ]Nhﬁ‘e ﬁdﬁrwm@mers and
VWil e the specifi t a C I

poi nt out and di s nc?ﬂny clal We%prsggéé Allaﬁ@gﬁ%jl %ﬁ&ah{aw& @dkl evegechﬁlat
the present 13 exesnall stripg are m,fetbblwtnsc-cuhwhshm soramistgenemtad inthe g
description of prﬁﬁﬁm of th M]mgm)ggh taken in conjunction with the
acconpanyi ng draw ngs, in ke refer enc nurrer 4 s. .l dent |J‘X

i dentical elements and wher ?P\““P 12 and botiom strip 14 are grips extending

perspective Vi ew ghoutitherpekiaieterbf Contalnere1d, and tﬁelyere a&feratbw ade lof conrtigdtedr

of the present inventio closin |tsrectanu.ar f
const rugt i on wr apPe ‘ﬁ’%‘fﬁ“ﬁ‘ﬁﬁw icular t0'the length of the strips.

FIG 2 is a t20p plemand bottomesteips 12 land Mn edcbthave lends’ which\prefierably abut in the

.igﬁweggeéheaﬁnn%ﬂewguéﬂ ggﬁt gr%r@?t %I S a ront :ﬁe\%I eW O

M ni mal cont ai nerlatgeal strips; which overlaprop mé&qttpmmm 1% and 44 apd
frame, disclosi nGhk iéhgitadiar stpbyPathesivel Gtdpldd, or other c&ﬁmbﬁ%daﬂi afrcmaﬂﬁg ed
corrugated car dbot? ! dfagé-ré-&ce surfaces together. Comer strips 16 are preferably made of
25 corrugated cardboard which have their corrugations running - parallel to their
lengths. Therefore, the corrugations of all pieces preferably run vertically in
Container 10, as shown in FIG. 1, in order to maximize the strength of Container
10 to stacking loads placed against top end 22. Corner strips 16 are preferably
equal width strips folded as angles about lengthwise axes at their centers. Corner
30 strips 16 are preferably positioned outside top and bottom strips 12 and 14 so that
the connections of top and bottom pieces 12 and 14 at corner 26 are made inside
the comer strips. The connections made inside the corners do not detract from
the outer appearance of Container 10, and the outer comner strips do not reduce
the volume inside the top and bottom strips, which preferably tightly enclose the
35" contents of the container.
FIGS. 1 and 2 show bottom strip 14 having a flange 28 folded
inward. Such a flange is preferred because it significantly increases the structural
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to the drawi ngs, and nore particularly_.to FIG 1, there is shown a

first preferred enbodi nent of a Mni maP Cont ai ner, which is 5 general ly
i ndi cat ed as rigitlity af‘Gonteiner ¢0n (Tereads dﬂ!ange&Stdveﬂtp ahdare fastened together.
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top and bOttQBi‘mected to afeeéa?ﬂww sﬂ'ﬂ')ée P&T&% Rﬁé‘ < hfictioh Gs

pot Heat
cont ai ner _wei Plastic film exter nalﬂ'y around al |
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corner stri por fife like mayisave sufficient t@indition dﬁetGCﬁibﬁmabnéOSﬁﬁlwdy also as
to protect tgg%tents of the container. '

~Alternativel tai ner 10 may have fewer or nore: corners and be

ot her than rectangul ar Mininsdl Gontainetdl@ may die &nnecbbyrfa;edmg présan smpsneeded.
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Top stri [0 12fropya suhstantiatly ﬂ?‘pSWFéVm%WYGﬁhﬁabe foldedy, fastened and then
about the peldaded WithGontenty: ar Whichlfay BE ol arodh® coNtehts aad then fastened'

corrugat ed rd W|ththe cOrrugat ons I dicular to
the | gngt h opwsﬁ‘?%g‘ OWS AN Opeg Goutatme bﬁa ?’ﬁsw@ggﬁé"gﬁ{]@'&"h have
ends whi ch ptcefoadmbltbeedments nFl(}]é showsasubaaltlaﬂyltheassem hfmo@fe-wco[]ner'
26. Corner s e e |c
overlap top ngtll oi’? Irq?pé’ﬁ{l %'6‘; &"ﬂ' ﬂ'&?'%’ %%d l?’otaﬁ fes

| ongi t udldhal tqaethepswhqeauqegver&p to forme e, ladderdlmd sﬁmmme ﬁ%ar&dder-

attachi ng ed%ﬁ'@éq; Ry 16 are
preferably rrggig corrugat ﬁ a&ﬁoar WhIC ave elr corrugatlons

runni ng par aftimay kefoldedte form eeﬂ!PSh@ﬁ ntanergfE1Gi &r e, the corrugations of
all pieces preferably | hithicd 40 of FIG. @Cmsfi Uéiioni@tnpaﬂ fiawn in

' E{ Scklllnglllnog der iaéc)eg%xég}?%i%thf’gﬂ‘s’édﬂggt hn'ﬁg Cont F‘Bg 18 ‘inel]agmer ably
equal wi20h eunenpestfedgeha& and 4Agrespectively! meilsm;selﬁam auterténds d6cent er s.
Cor ner . and 48 and lengthwise centerlines 50. Lateral strips 16 ‘are placed against
longitudinal strips 12 and 14 with their outer ends 46 substantially even with
outermost edge 42. Outer ends 48, however are placed substantially even with a
centerline 52 which runs the length of bottom strip 14. - Flange 28 extends beyond
25  outer ends 46 on the other side of centerline:52. Within flange 28 are cut slits 54
from outer edge 44 into centerline 52 to enable flange 28 to be folded
perpendicular to strips 12 and 14 when l'adaer-shapéd structure 40 is folded into a
three-dimensional rectangular frame. - Slits 54 are - perpendncular to outermost
edge 44 and they are located along centerlines 50.
- 30 - In order to more easily fold ladder-shaped structure 40 into a -
three-dimensional rectangular frame, ladder-shaped structure 40 is preferably
scored along centerfines SO such. that centerlines 50 become the corners of the
Container 10. When ladder-shaped structure 40 is folded; the height of Container
10 is preferably defined by the length of lateral strips 16, and the length and width
35  of Container 10 are defined by the spacing between cehterlmes 50. The lengths of
longitudinal strips 12 and 14 are such that they abut to complete the inner
perimeter of Container 10, as shown in FIG. 1. '
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16 are pl aced agai nst
three-dimensional rectangular frame. The glue is preferably a standard hot melt
adhesive used for case sealing, which is applied manually by a hot melt adhesive
gun, such as a 3M Polygun TC hot melt applicator, made by 3M Corp. of St.
25 Paul, MN. Alternatively, an automated means for making carton blanks of
ladder-shaped structure 40 may be available using a slotter-folder-gluer machine,
such as model no. ZLM, made by The Ward Company, of Cockeysville, MD.
Such a machine would also slit and score the ladder-shaped structure while it is
still in its flat form. |
30 The ladder-shaped structure is preferably wrapped around
contents, such as Pampers®, made by The Procter & Gamble Company of
Cincinnati, Ohio. This may be done by a Wraparound Case Packing machine,
made by The Douglas Co., of Alexandria, MN. This machine also seals the ends
60 and 62 together and folds and seals the overlapping flanges 28 to complete the
35  cardboard structure of Minimal Container 10.
Once the Minimal Container is formed and filled and fastened, it is
wrapped with a 2 mil thick plastic film, for example polyethylene film, made by
Bemis Co. of Terre Haute, IN. This film is somewhat transparent. An automated
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made of 275 pound Kr af t corrugat ed cardboard strips. Al the strips
are approximately 4 inches (101.6 nm w de, except for top strip 12
,Which is 3 i WHAT ISCLAIMEBD 18 de. The cardboard is avail able from
Cont ai ner Corp. of A ica,, of. C nainnati., OH. 2Q. crage L .
s cut st rips. ar e oAy o d ThEabhibe Eofisymet disposgble gopi, said Minimal Container
| adder - shapedchdractetizeddby: and at bottom fl ange 28, when they are formed into
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| adder - shaped ﬂsx:blacftlmnuap sopnesfedrtolshig restamgudar frame socthat said rectasgulardranss is stifféned

as Panper s[e tBats & er & Ganbl e Conpany of
G ncinnati, EIEnS rrgtyrble;pr8 one by a Waparound Case Packi ng nachi ne,

made by The Dougl as Co., of Alexandria, MN. This machine also seals the

ends 60 ang, Ma&d&%ﬁhﬁﬂ sﬁ‘ﬁé‘tu?@fdﬂ%‘ox%ﬁﬁh E%hi%xal banﬁuﬁf haeig ageﬁrhe%&geaexgm
28 to conplete ép car B stru ture of ni mal ., Cont ai ner
Once the M ni AB fUSH ma}er% sai %ﬁ Fﬁ"i“?‘\é‘@‘&ﬁ'&cﬁe&ﬁde%d it is

wrapped with a 2 ma) twd Id?igltﬁdilﬂsltdoﬁ'uéatlelibarﬂbéarﬁxﬁim|p63|ﬂ6h$&§u59thﬁihﬂyfph}aﬂel to each
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PCT/ US95/ 1126 perimeter of said Minimal Container, said two longitudinal strips posilioned such thatsaid
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Hayssen Multiflow mnac yssen
Sheboygan, W Container; and The plastic filmwap 18 is finally

spot heat seal ed t @) iR 158l EGAighted cardboard strips having outer ends and lengthwise centerlines,
said four lateral strips having lengths at least as short as said height of said Minimal Container,
said four lateral strips being laid substantially perpendicular to said two longitudinal strips with
said outer ends placed between said outermost edges of said longitudinal strips, said four lateral
strips being spaced apart to form a ladder-shaped structure, such that said lengthwise centerlines
of said four lateral strips correspond to said four side corners of said Minimal Container when said
ladder-shaped structure is folded at said lengthwise centerlines, said four lateral strips being
fastened to said two longitudinal strips wherever overlap occurs between them.

3. The Minimal Container according to Claim 1 or Claim 2 wherein said flexible film is
shrinkwrapped around said rectangular frame so that said connection to said rectangular frame is
via friction.

4. The Minimal Container according to Claim 1 or Claim 2 wherein said flexible film is
wrapped around said rectangular frame and intermittently heat bonded thereto.

5. The ladder-shaped structure according to any of Claims 2-4 wherein said four lateral
strips are scored for folding along said lengthwise centerlines. ' '
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because the M ninmal Container herein 10 described is believed to gain a
substantial increase in rigidity to twist conpared to one w t hout
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a rectangul ar frarre of corrugat ed cardboard having four sides sides, a top
end and a each of said fqur sides, said top end, and sald

bott om end havi nthe% @ﬁ; apgdstructure accordipg tq Glaim ﬁé’YhQ'@aﬁ@d b@ﬁﬁ@ flanges hs
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said method characterized by the steps of:

a) pre-cutting strips of corrugated cardboard and arranging them wnth face-to-face
overlapping surfaces;

b) fastening together at said overlapping surfaces said stnps of corrugated cardboard to
form a ladder-shaped structure having two ends;

¢) scoring said ladder-shaped structure for folding; and

d) folding said ladder-shaped structure and fastening together. sard structure at said two
ends to form a rectangular frame. :

9. The method according to Claim 8 further characterized by the steps of: ’!

e) placing contents to-be shipped in said rectangular frame;

f) wrapping and enclosing said rectangular frame with a flexible plastic film; and

8) connecting said flexible plastic film to said rectangular frame so that said rectangular
frame is stiffened and said contents are protected '

10. The method according to Claim 8 and Claim 9 wherein said strips of corrugated
cardboard are fastened together by hot melt adhesive. '
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(54) Title: MINIMAL SHIPPING CONTAINER AND METHOD OF CONSTRUCTION

(ST) Abstract

A minimal container (10), made of pre-cut corrugated cardboard strips (12, 14, 16) fastened together at overlapping surfaces and
folded to form a rectangular frame, without generating any scrap corrugated cardboard. The Minimal Container (10) is intended to protect
contents for one shipping application. Each side (20) and top (22) and bottom ends (24) of the rectangular frame have an open area. Plastic
film (18) is wrapped around the Minimal Container (10), enclosing it and being connected to it, not only for dust and weather protection, but
also to enhance structural rigidity of the Minimal Container (10). A method of constructing the Minimal Container (10) includes gluing or
stapling the corrugated cardboard strips (12, 14, 16) together to form a ladder structure; scoring, slitting, and folding the ladder structure to
form the rectangular frame; fastening the rectangular frame together; loading contents into the rectangular frame; enclosing the rectangular
frame with a flexible plastic film wrap (18); and connecting the flexible plastic film wrap (18) to the rectangular frame,




