WO 2011/ 057647PCT/ EP2009/ 008041 Transport container wi th cushioning
structure 5 FIELD OF THE I NVENTI ON The invention relates to a cushioning
struct ur ewbanitosag@gporti ng heavy, |arge and fragil e goo@sT/ER2@0m00Ri4Ner
reduci ble in size conprising the cushioning structure, a nmethod to |load the
goods into the container and a nethod to col |l apse the enpty container. 10
BACKGROUND OF THE I NVENTION A | arge variety of containers for shipping
goods are available. Fragile goods or sensitive equipnents have to be
secured agai nst nmechani cal inpacts acting on the container during shipnment.
Therefore containers are coomonly filled with packaging material to 15
absorb an eventual inpact, e.g. different kinds of foam arranged between
cont ai ner Wanspartcogdaioer withicsishiesinrgstigctueg erial is conmonly a
one-wayzmaterial. Currently, there is strong denmand to save resources and
consequgntly to provide contai ners and packaging material frequently
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the goods are placed,in between twy polyethylene (PE), foi]s fixed onto two
corrugat edt%&%ogg%%ﬂ?%ﬂ}erc a'?e'GHF&'Pﬁﬁ‘Sf’i? métpﬁgﬁlfs%{a tyocpntaéﬂe(ﬁboard frames
is limlbed to small and |ight goods of a few kilogranms of weight and having
a freight I | ere is a demand to ship fragile and
heavy 25 g%%éﬁ%%@&%@ggfmyﬁ‘g@ﬂan 200 liter. Prior art foldable
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I NVENTION It .is an,object of the invention to.provide.a re-usable

cushi oni ng"MRTERa e ke Pt pdag Merieniel BgRets 35 1ae PRI Y iAingor
heavy, | argeingrshigmergi Trerefottlsoraaidersané aomeronly féled aithl packagisg materiahtar | si ng
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sai oty b aPERE o0 REHIGA g, an BibRRL e Gfibat thoBe BRbEB Raart e una
t o return anpgoodsonhbiaipackagingmatesipbis €oswnanhga oaeHway-material. Currently, there is
strong demand to save resources and consequently to provide containers and packaging
material frequently usable. Simultaneously, the containers and/or packaging material
should be light material in order to reduce the transport costs. Light containers made of
20 foldable corrugated cardboard as cushioning structure are recently introduced as
packaging. To be able to ship fragile goods safely, the goods are placed in between two
polyethylene (PE) foils fixed onto two corrugated cardboard frames. Unfortunately, the
usage of cardboard frames is limited to small and light goods of a few kilograms of weight
and having a freight volume below 100 liter. There is a demand to ship fragile and heavy
25 goods with sizes of more than 200 liter. Prior art foldable containers are inappropriate to

transport such goods.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a re-usable cushioning structure reducible in size
30 suitable to safety transport heavy, large and fragile goods and containers reducible in size

comprising these cushioning structures. A further object is to provide a method to safety

transport heavy, large and fragile goods using these containers und to return empty

containers in a space-saving manner.

35 This object is solved by a cushioning structure for safety transporting heavy, large and
fragile goods comprising a main frame with a contiguous bearing surface, a carrier foil

attached to the main frame at least fully covering the bearing surface and the area
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35 This object is solved by a cushioning structure for safety transporting
heavy, large and fragile goods conprising a main frame with a contiguous
beari ng swofao@s7@7carrier foil attached to the main fr aoe/Eebodeesmur ful |y
covering the bearing surface and the area WD 2011/057647PCT/ EP2009/ 008041
2 encl osed by the bearing surface as a carrying surface for the goods,
wherein the main frame conprises nmultiple foldable inner and outer side
flaps able to be folded into nmultiple sugporting el enents of connected

i nner and outer side flaps to support the bearing surface of the main frane
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t hree-di nensi o transport of non-loaded 25
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and/ or st a space savin he carrier may exten
t he bedbi nepshipningcirictuse i a ﬁatsaj\d therefore volume-saving manner The term “folded

supporting elements” denotes a three-dimensional structure established by the inner and
outer side flaps in a folded manner. The terms “inner side flap” and “outer side flap” refer
to the direction of the side flaps with respect to the contiguous bearing surface of the main
frame in the non-folded status. The Inner side flaps are fully enclosed by the contiguous
30 bearing surface, when the main frame is in the two-dimensional shape. The outer side
flaps direct to the opposite direction of the inner side flaps. The non-folded status denotes
the cushioning structure being in a two-dimensional shape. Thus the empty two-
dimensional cushioning structure (absent goods) can be transported and/or stored in a
space saving manner. The carrier foil may extend over the bearing surfaces, e.g. also

35 partly of fully covering the outer side flaps.



35 partly of fully covering the outer side flaps. WO

2011/ 057647PCT/ EP2009/ 008041 3 The shape of the main frame can be any

sui t abl e wbhapa/asee4rr ansport the desired good. The area Ppemmpesobswsbeari ng
surfaces and therefore the area of the carrier foil may vary dependi ng on
the goods to be transported. As an exanple, the carrying surface of the 5
carrier foil may have areas of 0.25 n2, 0.36 n2, 0.49 n2, 0.72 n2, 1.00 nR.
In alternative enbodi nents, people ski 11&d in the art may consi der ot her
areas of the carrying surface within the scope of this invention. The
material of the carrying foil may be any suitable material, e.g.

pol yet hyl e r lngp ; | | flaps
correspondi‘r(?etg{atplﬁé oq?]el g%{n fé%?n%-ﬁgn ls)%naﬁ {Jltaﬁoﬁ&f% qgtr%rﬁ{}ﬁ@%&g%%%bs at us.
To guar ant Eee areadlebvearsdthe ;beating)surfames godd&erpfoea/matare@oﬁlhe lvarriec &l mayeary s
cushi oni ng SEraRetahE SR ki *%%Pﬁﬁgéh%d%r PRI e B8 PR hufror Sne,

| east i A tt&rraerrfddamagﬂ\aae’amascré@mﬁrm ,3[ m cg49m ony2 ﬁmzcl‘rpOEBn ch aterddlivem A
too | arge u t Qr t he
goods on« ALl bdeP €t tagar b GlisRl R 8L 5Ees of hecckPIRETilbd
skil | ed i nwithie theer scopa pof ttmmveh!ronoifhemdhmagbtmewatrhmg fdnheay;bepeyehltame S
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use. As an exanple, plastic material can be used as suitable materl al
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the mai n fingemdionl n an enbodi ment the bearing surface of the nmain frane has
a rectangul ar shape with a first, a second, a third and a fourth part,
wherein the first part is opposite to the third part and the second part is
opposi t e t dhe bearingrsurfapmand thedneerandafuterrsidepiiapsof temmeinfearom mayfbethadessf
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opposi t e part
used as sunable materlal providing a robust, but cushioning structure. Preferably all

components of the main frame except the carrier foil are made of the same material. The
previously mentioned components are preferably made of pressed paperboard providing a
sufficient resilience to carry heavy good and being able to be recycled after reaching the
25 end of life as cushioning structure after multiple use. Such cushioning structures of
pressed paperboard can be used more than 100 times before replacement is required.
The replaced cushioning structures can be easily recycled and re-used afterwards. In
alternative embodiments, people skilled in the art may consider other materials for main
frame, the inner and outer side flaps within the scope of this invention. Before recycling,

30 the carrier foil has to be detached from the main frame.

In an embodiment the bearing surface of the main frame has a rectangular shape with a

first, a second, a third and a fourth part, wherein the first part is opposite to the third part

and the second part is opposite to the forth part and each of the parts comprise one of the
35 foldable inner side flaps facing towards the foldable side flap of the opposite part in a non-



WO 2011/ 057647PCT/ EP2009/ 008041 4 fol ded status, preferably with inner side
flaps having a triangul ar shape, nore preferably wth inner side flaps

havi ng a wbapa/dsrdee a trapezium The term "opposite" derorap2doomosoacati on
of the parts within the main frame, not the orientation of the surfaces of
the parts. Here, opposite parts are arranged essentially in one plane all
facing upwards or 5 downwards depending on the orientation of the main
frame. A square shape of the main franme i4 a particul ar enbodi nent of the
rectangul ar shape. As an exanple the rectangular area of the main frane my
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top of the bearing surface and a second corner element arranged on the opposite side of
the main frame below the corner element to further improve the strength (loadability) of
the main frame. Here the rivets fix both corner elements to the main frame. The corner

25 element as well as the second corner element may be made of any suitable material to
improve the strength of the cushioning structure such as metal and/or plastic elements. In
a preferred embodiment, the corner element is made of pressed paperboard to be able to
be recycled. Preferably the corner elements are L-shaped corner elements in case of
rectangular bearing surfaces of the main frame.

30
In another embodiment the areas, preferably rectangular areas, of the outer side flaps are
smaller than the areas of the inner side flaps. Since the inner flaps can occupy the full
area between the bearing structures of the main frame, the areas of the inner side flaps
are designed larger than the areas of the outer side flaps in order to build the same

35 supporting elements to achieve a cushioning structure occupying a smaller total area



conpared to cushioning structures, where the areas of the outer side flaps
are larger than the areas of the inner side flaps. The required space to

t ranspor twogones7d4el ded two- di mensi onal cushi oni ng struetcumezomsosoeduced

| eading to a nore efficient transporting. 5 In another enbodi ment the
supporting el enents are established by the inner and outer side flaps,

whi ch are attached to each other by at |east one first fixation neans,
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surface denotes the surface o e outer si osite to ItS outer
surfacdd Tefenajedreme. fi xati on neans to connect (join) neighbored 5 outer
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previously described first fixation means for inner and outer side flaps.
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surface of at least two outer side flaps, preferably of each of the outer side flaps. The term

30 “outer surface” denotes the surface, which is facing away from the volume surrounded by
the folded supporting elements in the three-dimensional status of the cushioning structure
ready for being loaded with good. Alternatively one or more second fixation means,
preferably hook-and-loop fasteners, may also be arranged on each outer side flap. In a
preferred embodiment two opposite outer side flaps comprise foldable side areas to be

35 folded around the corner of the supporting element in order to be connected to the



10 I n anot her enbodi nent the cushioning structure further conprises
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Its ease recyc
resmence giving the hlghest loading capacity of the cushioning structure is achieved.

25 In another embodiment the reinforcement elements are foldable into the profile adapted to
the profile of the supporting elements and are collapsible into a two-dimensional structure.
Reinforcement elements can be transported in the most volume saving manner in a
collapsed structure, when the non-loaded cushioning structure is transported. The term
“foldable” comprises any kind of folding methods.

30
In another embodiment the carrier foil is a urethane foil, preferably being bonded to the
main frame by ultrasonic pressure bonding. Urethane foils are known as foil providing a
high loading capacity and a high tear-resistance. The urethane foil is fixed to the main
frame by a suitable bonding process, e.g. ultrasonic pressure bonding applying pressure

35 and ultrasonic energy to the carrier foil and the bearing surface of the main frame in order



The invention further relates to a container for safety transporting heavy,
| arge and fragile goods conprising a bottom section, a mdsection as a
cont ai nerwei2da/osad4r fitting into the 15 bottom secti on, Pat/HPe@S0084f i r St
and a second cushioning structure according to the present invention with
the first cushioning structure as a bottomelenment fitting into the
m dsection and for being placed on top of the bottom section with the
carrier foil facing upwards to carry good and with the second cushioni ng
structure for being placed on top of the goods with the carrier foil facing
downwar ds tocachigne @i eavriariell bensied to thelesaningisorface ofi the niain framer Thfasteners and
SeCond CuSBRRL%, it 4o uidh e REH BN fof hingInd BR10dne! B i
m dsection to close the contai ner re the section on top of
t he ni dseceneembediment theewethdne deihtamprisgs Qpemataasmt to ¢Qy§dtm atka Irntqm!s.
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cont ai ner can uce u sequent section Is pgaced on tOp
of the botbandedde theonainTramewidls &ve 10 mrmwdef saal hms arounrt thedbeaBing sunfidasr cenent

sleeves at,ld& 4B rgc;th%’b%tér Ylféf&a%qgﬁﬁwgv%rt W‘altg}r%ﬁ@&%@%d% it Gedracki ng

of the con?al ners acki n el n or cenent
sl eeves fumapby armapgenen taphaf the urettisnei fol: Tmnﬂastermre acss@)eddb thenmairi fiaee @b ons.
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hi gh resi | bending muottraewmwltmdal aojhezsfvebenalgjlne@neln‘;ovab(@@ey peel-off) 0f theanot her

enbodi rgnt S:{rﬁ?ruml 985‘1“1@1& %o'f ﬁa%Q'MﬂBbﬁar{d} r‘e[q-laf}gnads{gs@rl{ggﬁgl?ﬁé Rw%g?ffooé' on in a

col | apsed rrsin ok- an p fastener
to be flxelmptf@v"%ﬂ?e base ofrrecyclabilityr second cushi oning structures. In case of
enpty containers (=wi thout goods WD 2011/057647PCT/ EP2009/ 008041 8

I nside), the containers can be transported having a reduced size, because
the coll apilaejinneratip@duﬂm relatgsl ta@ezdniaingrder safety trensparting heryy, ldedel aratifragjle
bott om and,4 / : : ' ] i

corpr i sos SR SEAR Rt soctBp W RhotEbudlr S bigt P el A e |
bot t oml§eckittom sectiondatrleass aifingirande second chishionies strudturerascengingatotee prgsentg

transport. ml?&ﬂf&h‘%?hhh chghlérhﬁ%g(rﬁct@}'as@gﬁ%& Qﬂﬁggﬁhﬁﬁﬁ iHJfﬁfd%@&lorﬁe ans

wi thin the scope o I's inventi anc l"oop
f ast ener s, ansbior being plasad oprtop hfetheuuo@ommtm with thg mmré‘méfa&b\lgelpy\tammng of

the contai f,‘ﬁ d?;d éﬁd Wlﬁ?ﬁ%ég? éﬁﬁf'd&br@ r%‘ -5% ﬂoP\b?mé &g) £ or

further eavy gs/ fra
a safe tr aWéfpmetcarrmrdmhfaétﬂgtd@wward% tq srndwichstbagopds belmesn th@ﬂqﬁlersfpﬂﬁgof[ he

steps af) PhRFAPsddIRd TskiGHhg StuQlrek Ohds tdp kSt HifiRY 3R %SH Sfthe midsection to
close the container. Here the top section is placed on top of the midsection and the
second cushioning structure if loaded with goods. During the transport of a container
without goods inside, the volume of the container can be reduced and subsequently the
top section is placed on top of the bottom section. The midsection may further comprise
25 reinforcement sleeves at the upper and lower edges of the midsection enabling a stacking
of the containers of at least 2 meter stacking height. The reinforcement sleeves further

improves the reusability (multiple use) of the midsections.

In another embodiment the bottom section, the top section and the midsection are made
30 of pressed paperboard. Pressed paperboard provides a high resilience and the possibility
of being easily recycled.

In another embodiment the midsection is foldable fitting into the bottom section in a
collapsed status, preferably comprising at least one hook-and-loop fastener to be fixed to

35 the first and/or second cushioning structures. In case of empty containers (=without goods



placing the first cushioning structure with fol ded support el enents,
preferably 15conprising reinforcenent elenents, into the m dsection and on
top of thwokwetisnesgecti on with the carrier foil faci ng epraErdes/opoaci ng t he
t o- be-transported goods on top of the carrier foil, pl aci ng the
second cushi oning structure with folded support elenments, preferably
conprising reinforcenent elenents, into the mdsection on top of 20the
goods with the carrier foil facing downwd ds, and placing the top section

over the second cushioning structure and the mdsection in order to close
t he cont ai ingife), frectantaingry cer bartansperted having @ taduged size, kacapsethe eolfapsed

fixation MepQasedAi€beLaR insidd tRE CHhtaltr ALY ARfinedPby Béttdni 4B tdpPebclithh SOEfy.
t I ng e present

relates to a nethod for transporting a contai ner accor to t
i nvention w thout | oaded goods collapsing the fol dabl e m dsection placing

the col | apg oiﬁe?i%ﬁﬂahﬂgén?fhetrﬂgisgétioh%n%fség%i&%‘fé &I8§|n%mean to be fixed to the
col l apsing the first and second cushioning structures by unfolding the
suppor t 530%pseetinnsanslerdiotigmt sestien inserdemte impryadhe ieblusirssgf tecaotainess on
top of the t td Melalp Ldsegtd erably
t oget her Wld Lgﬁbrt%ﬁéﬁgcﬁee%@lr?g k('al gr‘r@ﬁ%sé}gptap ﬁgsﬁejr%&Sﬁﬂa%?&gg@oﬁgagﬁgﬁﬁﬁni ng
st r uct ur esthesgaape of this invention, e.g. gricheisnoekseheaksard:lopp dastenass, bdite, ssoewsan

2011/ 0576 a0BURS CRb GG BE 0671 oAl HeRRpadhlrBH AR ofar oot fltgrs stecking. e
and ot her hkeighdcts of the invention will be apparent from and el uci dated
with 5,peference to the enmbodinents described hereinafter.

The invention further relates to a method for loading heavy, large and fragile goods for a
safe transport into a container to the present invention comprising the steps of
- placing the midsection on top of the bottom section,
- placing the first cushioning structure with folded support elements, preferably
15 comprising reinforcement elements, into the midsection and on top of the
bottom section with the carrier foil facing upwards,
- placing the to-be-transported goods on top of the carrier foil,
- placing the second cushioning structure with folded support elements,
preferably comprising reinforcement elements, into the midsection on top of
20 the goods with the carrier foil facing downwards, and
- placing the top section over the second cushioning structure and the
midsection in order to close the container, preferably secure the closed

containers at least one fixation means, preferably a securing strap.

25 The invention further relates to a method for transporting a container according to the
present invention without loaded goods
- collapsing the foldable midsection
- placing the collapsed midsection on top of the bottom section,
- collapsing the first and second cushioning structures by unfolding the support
30 elements
- placing the first and second cushioning structures on top of the bottom section
or on top of the collapsed midsection, preferably together with reinforcement
elements of the first and/or second cushioning structures, and
- placing the top section over the bottom section in order to close the container

35 reduced in size.



In the drawi ngs: Fig. 1: an enbodi nent of the cushioning structure
according to the present invention in a non-fol ded two-di nensi onal

st ruct ur ewQ2bapsy64710 Fi g. 2: Cushi oni ng structure of Fi @CTEPa@OOISIHNG tO
the present invention in a non-fol ded two-di mensional structure (shape).
Fig.3: Cushioning structure of Fig.1l according to the present invention in
a folded status (structure) with reinforcenent elenents to be inserted into
the supporting el enents. 15 Fig.4: anothdé enbodi nent of the cushioning
structure according to the present invention in a non-fol ded

t wo- di nensi onal structure (shape). Fig.5: a container according to the

present i ngﬁng#; BESEW@%{ bi:nﬁ_'@%mm@ri sing bottom section, mdsection
[

il )
and top section carrying two cushioning structures and goods. 20 Fig.6: a
col | apsed container according to the present invention for enpty back

St ruotur es AR 4TS fer HRpE A ol e 08 B S0R aB AR AR KRR 5 ' ™' "
Fi gure 3 steferenetoghbedibodiments desacibedhherginaftest ructure 1 according to the
present invention in an unfolded two di nensional structure. The main frane

11 conprises a rectangul ar contiguous bearing surface 2 defining an inner
area, wher tnthbdrawings: side flaps 3 as gray areas with trapezium shape are

def i ni ng t R Gndh SnapuRen BRI IR n St actBRun g B ety BB
beari ng sunératdded tvadimansiomsd istrectdes (fshape)é attached to the bearing surface

2 at itg i . S| , t "att ac kind. of fixec
connectont S CuRTonnE SbElorfid, (oS rafFiahe prélgt o5 fEffgicec
poi nti ng toget hbva-diFensiooaltshructireléshiapaps 4 are arranged at outer sides of

the four part : : l : : e i ps 4
35t oget hor 9 FUpiiaing SO g PREEARR HetiRscnn rlsBugh il oledpd 8P 2
fol ded status (AOugDie)/MIth T6ihTIPCETHERZIODE NS 80 hd inbertéd intal thteuaupporting

Advant ageous, tglgmfeg{sded status is supported by suitable first fixation
means 32 and 42 providing a proper connection between inner side flaps 3
and outlér FBigde anhether embaddiment of therbashioning strushwre faceardingita he presemtans 32 i s

arranged on t heinivglr\.'tf‘orn iﬁia%ntfl)%@d%wg-%ensional structure (shape).

Fig.5: a container according to the present invention transporting goods comprising
bottom section, midsection and top section carrying two cushioning structures
and goods.

20 Fig.6: a collapsed container according to the present invention for empty back transport
comprising bottom section and top section carrying two cushioning structures and

the midsection.

DETAILED DESCRIPTION OF EMBODIMENTS
25
Figure 1 shows an embodiment of a cushioning structure 1 according to the present
invention in an unfolded two dimensional structure. The main frame 11 comprises a
rectangular contiguous bearing surface 2 defining an inner area, where the inner side
flaps 3 as gray areas with trapezium shape are located. The rectangular bearing surface 2
30 has four parts as subareas defining the shape of a rectangular frame. Each of the four
parts of the bearing surface 2 has an inner side flap 3 attached to the bearing surface 2 at
its inner side. The term “attached” denotes any kind of fixed connection. The short sides of
the trapezoidal inner side flaps are pointing together. Four outer side flaps 4 are arranged
at outer sides of the four parts of the rectangular bearing surface 2. The outer side flaps 4
35 together with the inner side flaps 3 define the supporting elements in a folded status



t he correspondi ng counterpart of the first fixation neans 42 is arranged on
outer side flap 5 4. The fixation nmeans 32, 42 m ght by

hook- and-woaptif@sdsener s enabl i ng fast and easy establ i sroeEmpP2a@b/obdvel
supporting structure for the bearing surface 2 of the main franme 11 as well
as fast collapsing of the supporting structure to provide a main franme 11
as a two-di nensional structure (shape). The height of the supporting
structure of connected inner and outer si@e flaps (by the fixation neans)
is defined by the height of the outer side flaps 10 4. The inner side flaps
3 conpri se(strottdee)! Advantageoas. thefdidadistate is surported by stitabhe first fixation teganso

tablish j f |.ng: '
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t he carri eof Undetstéhdiigose to the edges of the carrying surface where the

hi ghest forces occur, e.g. by gluing the additional foil 51 on top of the

carrier foil 5. In this enbodinent, the main frame 11 is a one-part piece,

wher e dfl yFigiZeshomsithesameicushigning stiattare asopresentimfigure anew ishowing dle paimig0

process st 23t | ' i : ' fl aps
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cushi oni ngeushioningstecturefl. Theyinner sidelflaps arrangedrstowdthesagiasfell 5 sternat ur e,

where the %Eﬂfni fBleasd %gﬁﬁf?sté?i‘dg{dgﬁ‘gg%hﬂiefr f&l@is%ﬁabﬁe%ﬁﬂé’ﬁ%ﬂ r%%e%hﬁtﬁ Q! ded

i nner and outer si aps connected to each o fixation
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adapt ed t oembedimedtstacgerdingeotiespiesgnisaveanion. the gadies foilthaanbp grnded t he
outer si deyddithafly td &t é@é},t BAROGS B Buter sif f@h&tﬁ@%r%p&%ﬂ{é Séndidy'€ Or
more corner elenments 6, e.g. one corner element 6 in each corner of the
bear i ng5sustfength. n an grefer hediment threearierfoll Gropapesencarrier fobr ners furt her
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m ght have any shape suitable tor the corresponding shape of the

the edges of the carrying surface where the highest forces occur, e.g. by gluing the

additional foil 51 on top of the carrier foil 5. In this embodiment, the main frame 11 is a

one-part piece, where only the carrier foil is attached to the main frame in a second

30 process step. In alternative embodiments, the inner and outer side flaps may be fixed to

main frame in another additional process.

Fig.3 shows the cushioning structure 1 of fig. 1 and 2 in a three-dimensional structure,
where the bearing surface 2 of the main frame 11 is supported by the folded inner and
35 outer side flaps 3 and 4 connected to each other by fixation means 32 establishing the



10 bearing surface. For rectangul ar bearing surfaces, the corner elenents 6
preferably have a L-shape. To further inprove the |loadability, a

corr esporaiongiiosraer el ement m ght be arranged at the betrmreevdesoef the
beari ng surface (inside the supporting el enents) bel ow t he shown corner

el ements 6. The corner elenents can be attached to the bearing surface with
any suitable nethod, e.g. with rivets. The corner el enents m ght be
arranged 15 underneath the carrier foil Bl or on top of the carrier foil 5.
The carrier foil 5 is indicated by two rolling lines in the mddle of the
mai n f r anesupporting eférgente The qovespendingpiinatign sieans tdra the ewempside aps are
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different containers 8. Inside the container, t cushioning structures 1
wi th est abeiniereemsoipiementsd are shewn sDepandingramige dequited reinfoseeraerdiol 81 ng
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82, is arranged on top of the bottomsection 817 To avoid sli ppage of the
cushi oni ngMay e &einfoEcedihyi attRnaingranso Y0, thnge of fore seibforeament glemsats 2intsidsn 81
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structure 1. The sane holds for the_second cushioning structure 1 with
respec®dt of insigsetheiroinfacement eleperya dthiayn tabe piased balowi the beaiing gurtecet he
first cus mé?&'eﬁgldﬁmbrtH&fdﬁ%?siée 'flégé Q%'rél%d%ﬂ&"?éiﬁ'l%rée?né%e‘eﬁ%%d7 YPL(SrB?% HEoods
10. The goods 10 afre aced on top of the carrier foil 5 of the first
cushi oni ngecesineeted wita the odgnsidgfleps #y, t he second cushioning structure 1 is
pl aced on top of the goods 10 with the carrier foil facing towards the
goods 10 (facing downwards). The site of the container is adapted to push
t he car ri drigfginowsmnethepgmbodiment ehthagushipoipg giructuenhaererding to the present
30 invention, where the outer side flaps 41 of two opposite sides of the bearing surface 2

extend to the outer dimensions of the neighbored outer side flaps 4. The dashed lines at

the outer parts of the extended outer side flap 41 indicate, that the extended area can be

folded to the neighbored outer side flaps 4 to establish joined supporting elements with

improved resilience, because the neighbored outer side flaps 4 and 41 can be fixed

35 together with second fixation means 43 and 413 arranged on the outer sides of the outer



goods 10 in order to prevent any slippage of the goods 10 on the carrier
foils 5 during 20 transport. The bottom md and top sections 81, 82, 83 of
t he cont avoen11®sasse fi xed together with any suitabl e cl esrmp2man®4D, 91
such as claps, hinges or anchors. Alternatively, one or nore transport
belts 91 may further prevent the container 8 from being opened
accidentally. The m dsection 83 may further conprise reinforcenent sleeves
arranged at the upper and/or |ower edges'df the midsection 83. Such
containers 25 are stackable at least up to 2 neter stacking height. The
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the di scl Ostid ureaﬁ%upb Lﬂﬁﬂﬂgr{ﬁgg gdrn%' #Ehlohfﬁ Gk 'igspla& r‘ﬁfypc!)ftef ?(I)qoldtse

conprISIng or steps,
articl e "a10with'thecardeckoil fasingtowardsctha gopds 40 (faging vhwnwem) fThetsitelphthe

certain MEASHLRS: ALBpRAI Bilsh Bl Sbf {H BRGRRCOARRre 1w si8 i does

not i ndicate hat a ¢ t1ron ese neasures canno e used
advant age. 99eds t@inarderde psevgnt any slippage af the aondei @ ondiee prrrieviols b gutngs

lim ting t hen§ePPThe bottom, mid and top sections 81, 82, 83 of the container 8 are fixed
together with any suitable closing means 9, 91 such as claps, hinges or anchors.

Alternatively, one or more transport belts 91 may further prevent the container 8 from
being opened accidentally. The midsection 83 may further comprise reinforcement
sleeves arranged at the upper and/or lower edges of the midsection 83. Such containers

25 are stackable at least up to 2 meter stacking height. The reinforcement sleeves may be
made of any suitable material, preferably made of metal.

After transport, the goods 10 will be de-loaded from the container 8 and the empty
container 8 will be returned to another loading facility to be loaded again. The collapsible
30 cushioning structures 1 and a collapsible midsection 82 provide the possibility to reduce
the size of the container 8 when being transported empty. The midsection comprises at
least two foldable lines in order to be able to collapse the midsection 82, preferably one
foldable line on each short side of the midsection 82 assuming a container 8 with a
rectangular shape of the bottom section 81. The foldable midsection 82 and the first and
35 second cushioning structures 1 are collapsed by unfolding the supporting elements, then



WD 2011/ 057647PCT/ EP2009/ 008041 14 LI ST OF REFERNCE SI GNS 1Cushi oni ng
structure 1llmain franme 5 2bearing surface 3inner side flap 31fol dable |ines
of 1 nner woadeltidsaq@732fi xati on means of the inner side flpapErPdaiasi4si de
flap 10 4lanot her enbodi nent of an outer side flap 42fixati on neans of
outer side flaps to be connected to the corresponding fixation neans of the
I nner side flaps 43fixation nmeans of outer side flaps to be connected to
the corresponding fixation neans of nei ghbored outer side flaps. 15

413fi xation nmeans of outer side flaps to be connected to the correspondi ng
fixati on nbentreefparteaghplecedtinanyseqeente drl tapof the bottom section 81, preferably

together with reinforcement elements 7 (collapsed or non-collapsed). The container 8 with
reduced size is closed by placing the top section 83 over the bottom section 81. For the

empty transport, the same closing means 9, 91 can be used.

While the invention has been illustrated and described in details in the drawings and
foregoing description, such illustration and description are to be considered illustrative or

exemplary and not restrictive; the invention is not limited to the disclosed embodiments.

10  Other variations to the disclosed embodiments can be understood and effected by those
skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a” or “an” does not exclude a
plurality. The mere fact that certain measures are recited in mutually different dependent

15 claims does not indicate that a combination of these measures cannot be used to
advantage. Any reference sign in the claims should not be construed as limiting the

scope.
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CLAI M5 1. A cushioning structure (1) for safety transporting heavy, |arge
and fragile goods conprising a main frane (11) with a contiguous bearing
surface (Wp,2o0m/sa647i er foil 5(5) attached to the main fraemEpedod)osl | east
fully covering the bearing surfaces (2) and the area enclosed by the
bearing surface (2) as a carrying surface for the goods (10), wherein the
main frame (11) conprises nmultiple foldable inner and outer side flaps (3,
4, 41) able to be folded into nultiple stpporting el enents of connected

i nner and outer side flaps (3, 4, 41) to support the bearing surface (2) of
10t he mai nCEABM® (11) with a height defined by the dimensions of the outer
side flaps (4, 41) and having a suitable profile to increase the resilience
of the main frame (11) suitable for carrying goods (10) with wei ghts of
nore than 25 kg and being collapsible into a two-di nensional structure in
case of abdent QéyaRioning Stugtiee () &isaidtniarspeliitoieavy.197o8 @odf@giy 9P| ai m

1, characteri zegomhpridid nHT?er@l@r h NAvith 4 E@fﬁ@uG@.‘) bégrlﬁg%rfgﬁé ) & %Hﬁlef fol) has

a rectangul ar shape with a first, a second, rd a fourt Hpart

wher ei nt he fi r & afaghedit tfeﬁ)ﬁ@m frame 41 Dieblaant frdl!v W'”ﬂﬁ?ﬁ bersingsuFAEHRt i s

opposite to t heaa@fhtemré)@eﬁclaé& SPGB tebrihd SurkRk!(8) &énaeéhgﬁﬁg @Gﬁa&ffoF m@
fol dabl e inner side flaps (3) faci ngr towards the fol dabl e side f é3) of

t he opposite 208eqds (19) whgesio the mai@ Teamg (1) cwem%eﬁanwyplwf@ﬁatvlﬁmergn
flaps (3) havi ngygy Iu&é ﬂQ&éJ{aaﬁ aDadfe tJEH RIdeushEe mtile %éﬂbdlﬁl{'&@ﬁ%hgﬁ)ff | aps

(3) having a shape | rapezium 3. The cushioning str ure
according to cl g@qﬂeg;tegrlnrzer &Bﬁzﬂuéﬁ!tséﬁ%é(ﬁrﬁ A ato suppo hfhb‘PﬁrH\QéU(ff@E? (2) of

conpri §gs_at | eagtmARerahfd (9] with %fﬂéﬁt}ht G@ﬂned%ﬁfm@@%@ér}él&fg dnﬁ&am@ﬂs.aéﬂ%@er

el ement, fixed to the bearing surface (2) he main frame (11) in at
| east one cor net4, 4p}@nckharinga ﬁH't%ﬁ"oé'l?rtﬁérFCfeQﬁe the esiiginge of theemain framey

strengthen the pgj waa{b"l’é%rf:ér ing oocﬂ‘ﬁo?%n%@hwoﬁﬁ&@}ﬁéﬁ 85 kd hnd®emigdi Ng
to any of the preceding clains, 30characterized in that the areas,

preferably rect ﬁ?i@ﬂﬁ'ﬁ'le Inlocntvo-gimenpiena Atwiptuss tﬂ'ecaﬁﬁ&f)ébf(ei‘t 92a9s.are smal | er
than the areas of the inner side flaps (3).

15 2. The cushioning structure (1) according to claim 1, characterized in that the bearing
surface (2) of the main frame (11) has a rectangular shape with a first, a second, a
third and a fourth part, wherein the first part is opposite to the third part and the
second part is opposite to the forth part and each of the parts comprise one of the
foldable inner side flaps (3) facing towards the foldable side flap (3) of the opposite

20 part in a non-folded status, preferably with inner side flaps (3) having a triangular

shape, more preferably with inner side flaps (3) having a shape like a trapezium.

3. The cushioning structure (1) according to claim 1 or 2, characterized in that the
main frame (11) comprises at least one corner element (6), preferably an L-shaped
25 corner element, fixed to the bearing surface (2) of the main frame (11) in at least
one corner, preferably in each corner, of the main frame (11) to strengthen the
main frame (11).

4, The cushioning structure (1) according to any of the preceding claims,
30 characterized in that the areas, preferably rectangular areas, of the outer side flaps
(4, 41) are smaller than the areas of the inner side flaps (3).

5. The cushioning structure (1) according to any of the preceding claims,
characterized in that the supporting elements are established by the inner and
35 outer side flaps (3, 4, 41), which are attached to each other by at least one first



5. The cushioning structure (1) according to any of the preceding clains,
characterized in that the supporting elenents are established by the inner
and 35outwo 28idB74raps (3, 4, 41), which are attached teceampbooobsmal by at

| east one first 16 fixation neans (32, 42), preferably hook-and-1oop
fasteners, per corresponding inner and outer side flaps (3, 4, 41). 6.The
cushioning structure (1) according to an%/ of the preceding clains,
characterized in that neighbored outer slfe flaps (4, 41) are connected to
each other by at |east one second fixation neans (43, 413), preferably
hook- and- | oop ffxatiemmesns 632, 48} eoeferabhywoktandrlospfastanerso peacortespendingo
outer side fla f f,each of the outer side flaps (4). The
cushi oni ng strﬁ(ﬁ:?%fge”d(%&asﬁ%@ﬁér‘g’ ‘t"oﬁg’ny of the preceding clains,
characterized in that the support elenents have a rectangul ar tubul ar
profile. The cushi ORLRRimR ' precedi ng

cl ai ns, fuér?t her coarr%H&gfn thr‘rﬂzglfu# @r)%é%r%@ﬁ‘ %celf)gqug%{ {Sh%(;ggé/esogr{&aé%ﬁ] & fromthe

mai n frame (11)chamderized in thabeeighbaed edteristde flabe (4 Wipere cangectedierach t 0
further increas [ f i rry . aaoc (10)
W th el gnt s ornentd 4ticst 48 BEodho thaforBiednt LEKH 1, rejosBpf Hobk 1889665

pr ef er abl y nor dfastenersSarramgedinethe wsiter sniface oftat lssstiive §uter sideflaps (3) to cl ai m
8, characterized jn. th e i enents (7) have a profile
adapted to the %?%??q%gﬁ?atc{ﬂﬁéﬁ@éu%g{%:&%@Qﬁeﬁ@_ nts, preferably a profile
adapted to fit into the supporting elenents in a snug fit manner. The

cushi oping, str u i t i 9 agfterized in that
t he reiw?lf gﬁ'cemne%q%g%?ﬁg%%?%ug%@ afcg?@!a Itgsapﬁto g{hterperepe:@{q ‘r%e'ﬁ]asdapt ed to the
profile of the chappierizeddn thatthernguppart@lenents baveap sadtdrgulantudbudar profile.

t wo- di nensi onal structure. The cushioning structure (1) according to clains
1 and 8, characterized in that the bearing surface (2) and the inner and
out er si deB.f | apbhg &shibninglstruofure (B acaondirigrtamey Elthe preckding ¢laienst, irteor cenent
el enents (7) ar f. r L onl: L et Ur 1)
according to cIC%"@g%,gorgwggrrg%ﬁgﬁéi%ggrﬁtg??)h%g) aﬁ%frgéﬁﬁ% g@@ﬁ?rﬁgéﬁﬁ sllbrétgglg
uret hah® foil, tprhefieseatedyintodhe gutpomniredelementsdo faather inceaase tHeljesiignca ofrtheoni ¢
pressure bondi : 05764 / 9 i (8)
for safety traﬁgglgrf%%lﬁaﬁig)v%r&%@%(ﬁ%&r&a%gﬁg%gé%%&%g%r@?’ﬁédcgrgg ottom
section (81), ameiedbar i bg, H8®) preterably moraithaer50kgde wal | fitting into the
bottom section (81), at least a first and a second cushioning structure (1)

according to claiml with the first cushioning structure (1) as a bottom
el ement 9. The cushioning structure (1) according to claim 8, characterized in that the

20 reinforcement elements (7) have a profile adapted to the profile of the supporting
elements, preferably a profile adapted to fit into the supporting elements in a snug

fit manner.

10. The cushioning structure (1) according to claims 8 or 9, characterized in that the
25 reinforcement elements (7) are foldable into the profile adapted to the profile of the

supporting elements and are collapsible into a two-dimensional structure.

11. The cushioning structure (1) according to claims 1 and 8, characterized in that the
bearing surface (2) and the inner and outer side flaps (3, 4, 41) of the main frame

30 (11) and/or the reinforcement elements (7) are made of pressed paperboard.

12. The cushioning structure (1) according to claims 1, characterized in that the carrier
foil (5) is a urethane foil, preferably being bonded to the main frame (11) by
ultrasonic pressure bonding.

35



5fitting into the mdsection (82) and for being placed on top of the bottom
section (81) with the carrier foil (5) facing upwards to carry good (10)
and wi t h wbheosd@sosad cushi oning structure (1) for being pCacPdooomogoep of the
goods (10) with the carrier foil (5) facing dowwards to sandw ch the goods
(10) between the carrier foils (5) of first and second cushi oni ng
structures (1), and a top section (83) fitting on top of 10the m dsection
(82) to close the container (8). 14.The tbntainer (8) according to claim
13, characterized in that bottom section (81), the top section (83) and the
m dsect i on13.82) Azpetaired 8)d6r safety dradspriiing beruydlargesaridsiragile goods aomprisii@p
according to cl t 82) is
foldable fitti ngétl{gr#geﬂ?gj(gyt %(W%eceg(tzﬁﬁ g@%gla{‘cc}n%er \g%lgegﬁé n?c?th(e

pr ef erabl y conpbottinmgection|(8)s &t least direkarsialsécong chablbelngrstrudutae(h)l xed to

the first and oL aeaond, GUAMY b AL URHIGS drbkur Pl THGEPBERIAET (9)

according to any 0O rac r'zZe ectlon
(82) cobfmprises fiting aoid theahidseatign if@remd(fer, b@ng placedh en topxefdhe bottdre sectpn

arge and 11 agi o0 yRBHle EETEL L i owdhfs R Geed OD) pAFRIA SR Ke
accordi ng to cl eismiohthgesirgeture ( Hdott heing plaped off tq:n efdhaﬂgocbdm(m) ke thel canrigrs 2)
on top of the bpj &@W‘g?ﬁ&%})%wé%@ tos%' @&Acﬂ%é BSoéé {16@&% Qa‘}r.éﬁf%hkf{é}re

(1) with folded™s ement erab or cenen
el ements (7), ioftfosttand sucdmdacnhshnmr(g?.ﬁ)ucandsm arm)a tdp $dvbovh)(ﬁ3)cﬁ|mngmttopnf

(81) wibh the L SEelBhlad ) JCASWISCHRMRLHS, SOPI acing the

t o- be- transporte gooas op o rier foil (5), placing the
second cushi oni ng structure (1) with fol ded support elenents, preferably

compr i si ”9141‘“ ”jnﬁ’{ ESHHERE: b%@&?&iﬁgiﬁﬁ? EIFE% %Ochtapaect 1 A3%5 I ?Boﬁﬁ b @ °f

t he goods 0) w rrer ‘acl ng Swnvar g aC| ng”’t he
top section (83thedorsedtios (8B)cmddhe nidsestiom () aracade of pm)ssemdandnboard

15 15, The container (8) according to claim 13 or 14, characterized in that the midsection
(82) is foldable fitting into the bottom section (81) in a collapsed status, preferably
comprising at least one hook-and-loop fastener to be fixed to the first and/or

second cushioning structures (1).

20 16. The container (8) according to any of claims 13 to 15, characterized in that the
midsection (82) comprises suitable closing means (9, 91) to be fixed to the top

section (83) and/or bottom section (81).

17. A method for loading heavy, large and fragile goods for a safe transport into a
25 container (8) according to claim 13 comprising the steps of

- placing the midsection (82) on top of the bottom section (81),

- placing the first cushioning structure (1) with folded support elements,
preferably comprising reinforcement elements (7), into the midsection (82) and
on top of the bottom section (81) with the carrier foil (5) facing upwards,

30 - placing the to-be-transported goods (10) on top of the carrier foil (5),

- placing the second cushioning structure (1) with folded support elements,
preferably comprising reinforcement elements (7), into the midsection (82) on
top of the goods (10) with the carrier foil (5) facing downwards, and

- placing the top section (83) over the second cushioning structure (1) and the

35 midsection (82) in order to close the container (8), preferably secure the



35m dsection (82) in order to close the container (8), preferably secure
the WD 2011/ 057647PCT/ EP2009/ 008041 18 cl osed containers (8) at |east one
fixati on weansl/05944791), preferably a securing strap (91PCTER20R9atonnd f Or
transporting a container (8) according to claim 13 w thout |oaded 5goods
col l apsing the fol dable m dsection (82), placing the coll apsed m dsection
(81) on top of the bottom section (81), collapsing the first and second
cushi oning structures (1) by unfolding th support el ements, 10placing the
first and second cushioning structures (1) on top of the bottom section
(81) or on top of ¢losedenntaipsred8ratdeast phefixqten)meansr(8f t)apleferably@tsesuring t h
rei nforcenent el en&pétps(g(]i) of the first.and/or second cushioning structures
(1), and placing the top section (83) over the bottom section
(81) in order to close the 15container (8) reduced in size.

18. A method for transporting a container (8) according to claim 13 without loaded
5 goods
- collapsing the foldable midsection (82),
- placing the collapsed midsection (81) on top of the bottom section (81),
- collapsing the first and second cushioning structures (1) by unfolding the
support elements,

10 - placing the first and second cushioning structures (1) on top of the bottom
section (81) or on top of the collapsed midsection (82) , preferably together
with reinforcement elements (7) of the first and/or second cushioning
structures (1), and

- placing the top section (83) over the bottom section (81) in order to close the

15 container (8) reduced in size.



