WO 2011/ 057648PCT/ EP2009/ 008042 1 Transport container with cushioning
structure 5 FIELD OF THE I NVENTI ON The invention relates to a cushioning

st ruct ur esWP@P1YOSaAH8porti ng heavy, |arge and fragi|l e goo@€T/ER2¢9M080Hher
reduci bl e in size conprising the cushiloning structure, a nmethod to |oad 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 absorb
an eventual inpact, e.g. different kinds of foam arranged between contai ner

wal | 15 an 00 Thi.s agi material is comonly a one-way-naterial.
Currently,ﬂ%@P@W‘?'@?'PSEB’ﬁEéﬁ@H&WW §{§U§tuf%sour ces and consequently to
provide containers and packaging material usable frequently.

Si mul t aneousl is the containers and/ or packaging naterial should be |ight
mat eri aP i AIESPAEF THE NYENEOMe transport costs. Light containers nade of

f ol dabl e CoRe iHgahtRmM r@@lé&h@%@hsﬁ%nm@s&wu@ﬂké‘ﬂ)r%h%dﬂ hé’é , lafgeeand tYaguIe
I ntroduced as, 20 packagi ng. To be able to ship fragi oods saf el the
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cor r ugat edthegjodB8 #itéltHe! MBsinerlahdd MERBA 6 BORIPRE the/&Rply Rhtaiddre t enper at ure
may raise significantly above roomtenperature. Cccasionally the

tenperature may exceed 40 C, especially in countries |located in the

tropi cabh rgACRGBROMSD IckAIINYERBYIONI al is al so exposed to a high humdity.
PE foils are not suitable for 25 transports under such conditions. However

there is aAfEaaNanety ohsripersdar Spning %%Saﬁ'ﬂ@ﬂ%"qbéﬁ Feagiletgpods ansensitiveng

fragile gogglfprhénts pai®Sbebéduréd ﬁanﬁe&ﬁﬁ”Bﬁlr HERScH éﬁ'tr%”é&dtéﬁ &xceeding
40C and a ﬁ%ﬁ?dlty of 80/oancllJ rm?éeﬁ SUMVA| Iﬁ? cgﬂ' I? IS an

obj ect of YWingishiRmentorhearefors erntajaers 3(E%§ﬂm5}9f‘|¥d'"§9 Mﬂ?tﬂ?ﬁ@%ﬁ‘ﬁ E“&Eﬂr@‘ too

saf ety trassdes bn BeaHYal u'nééélee BNdiffbreAkihgs B0BEM MLPidel BEfVechnUBRRIMIr WaAS
above C and conial ners reducible in size conprising these cushioning

st r uct 4P es@nNdg9qds; Fiis Papfaging materigl is comimpnlya ARe-MEY-Patetali GurFentlya thepp st
heavy, | ar gfongrdémdridb |sﬁv@ﬂ§%6§rdé§ laRE chhesRieAMMoAIrBAEE cOMEinkRs ArRf pHdRa§IRGL Y

contai ner Smlatnenal 34%%%efreq%\gntrl]39 Srtl%ﬁl'?aeneougl?l, the containers and/or packaging material

should be light material in order to reduce the transport costs. Light containers made of
foldable corrugated cardboard as cushioning structure are recently introduced as

20 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. In closed transport
vehicles, the temperature may raise significantly above room temperature. Occasionally
the temperature may exceed 40° C, especially in countries located in the tropical region.
The packaging material is also exposed to a high humidity. PE foils are not suitable for

25 transports under such conditions. However there is a demand to provide shipping
containers for safety transporting fragile goods in regions with transport temperatures

occasionally exceeding 40°C and a humidity of 80% and more.

SUMMARY OF THE INVENTION

30 Itis an object of the invention to provide a cushioning structure suitable to safety transport
heavy, large and fragile goods even under temperatures above 40 °C 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
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CONFI RVATI ON COPY WD 2011/ 057648PCT/ EP2009/ 008042 2 This object is solved
by a cushioning structure for safety transporting heavy, large and fragile
goods compoisimg7@snei n frane with at | east one beari ngPsurEPa@e/o4zarri er
foil at |east bonded to the bearing sarface of the main frane, preferably
at least fully covering the at | east one bearing surface, and covering the
area between the bearing surfaces as 5 a carrying surface for the goods,
wherein the main frane conprises nultiple fol dable inner and outer side
flaps able to be folded into nmultiple supporting el enents to support the
beari ng suTHigokjeclfis sbieedrby a cuskioningistrbctarefer gdfetydedinsparting yiedne latgerandi ons
of the outger .side flaps, wherein the carrier foil conprises a first.foil,
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Cond! t 1nesecon fis HaisioemulRE Tartk Brke Eepaned e Il bote SRoeaMAacs 61 ace
I s advant ageglel fem@ dBit@ABpEted r uct ures with a contiguous bearing surface
supported by the supporting elenents are able to carry heavi er goods
conpared to other cushioning structures of simlar dinensions with

non- cont i go4rder fofi$d. 4 iréthanafils, avekhown @8 fdils@rovidihg addigraehaidgicapidiy atd a
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shape w.th a rectangul ar cross section. The fol dable inner and outer side
fl aps gbovi de a fol dabl e cushioning structure, which can be in a twd- 35
di mensi onah cabepforesbearingsuehcera eontibuaes- lthianng sudac is alegeagedusuct ur e) when

fol ded as (E@s%ioning structures with a contiguous bearing surface supported by the supporting

elements are able to carry heavier goods compared to other cushioning structures of
similar dimensions with non-contiguous bearing surfaces with a carrier foil attached to the

25 non-contiguous bearing surfaces. The load is distributed over a larger bearing surface in
case of a contiguous bearing surface resulting in a lower load per bearing area. The term
“contiguous” denotes a continuously connected area. Mathematically, this contiguous area
is an area, where a first point inside this area can be connected to any other point inside
this area by a continuous line without said continuous line leaving this area.

30
The foldable inner and outer flaps provide sufficient support for the bearing surface of the
main frame if folded into the supporting elements having any suitable profile to carry
weight, preferably a tubular shape with a rectangular cross section. The foldable inner and
outer side flaps provide a foldable cushioning structure, which can be in a two-

35 dimensional shape (structure) or a three-dimensional shape (structure) when folded as the



WO 2011/ 057648PCT/ EP2009/ 008042 3 supporting elenments. The flexibility to
provi de the sanme cushioning structure as a flat structure or as

t hr ee- di MEOLOONEIG4Y shaped structure enabl es a transpor PCHEPR@¥ODIYAZed
cushioning structure in a flat and thérefore vol une-saving nanner. The term
"fol ded supporting el enents" denotes a three-dinmensional structure
established by the inner and 5 outer side flaps in a fol ded 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
I n t he nonsdppbdind edd¢raénts. ThENEexibiliteto rodide theagmmea casHionihy steuntliresad fint t he
conti guous face, when na
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few centineters, e.g. 4 cm 6 cm 8 cmor 10 cm A too |arge height would

result in a bulky container for transporting the goods on the cushioning
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2011/ 020 6 B 1R BB Ao bt erioR

The lateral extension of the outer side flaps corresponds to the height of the supporting
element in the folded status. To guarantee a safe transport of the goods preventing
mechanical impacts from the outside acting on the transported goods, the height of the

25 cushioning structure (= height of the supporting element) should be at least in the order of
a few centimeters, e.g. 4 cm, 6 cm, 8 cm or 10 cm. A too large height would result in a
bulky container for transporting the goods on the cushioning structures. In alternative
embodiments, people skilled in the art may consider other heights within the scope of this
invention.

30
The bearing surface and the inner and outer side flaps of the main frame may be made of
any suitable material to guarantee multiple use. As an example, plastic material can be
used as suitable material providing a robust, but cushioning structure. Preferably all
components of the main frame except the carrier foil are made of the same material. The

35 previously mentioned components are preferably made of pressed paperboard providing a



4 sufficient resilience to carry heavy good and being able to be recycled
after reaching the end of |ife as cushioning structure after multiple use.
Such cushWOnbhgsaesuct ures of pressed paperboard can bePaZFaR20n9/0es0than 100
times before replacenent is required.4The repl aced cushioning structures
can be easily recycled and re-used afterwards. In 5 alternative

enbodi nents, people skilled in the art may consider other materials for
main frame, the inner and outer side flaps within the scope of this

i nvention. Before recycling, the carrier foil has to be detached fromthe
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the outer side flaps to increase the 20 bonding strength, especially in
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opposite ttmrbheaéneftday@mgt and each of the parts conprise one of the

fol dabl e inner side flaps facing towards the fol dable side flap of the

opposite part in a non- 35 folded status, preferably with inner side flaps

havi ng a t In aothdr @mbodmpent theocarien fofl extehdy/to ot sideFlapd dPntidaBe @t/ 008042

S 20 bonding strength, especially in case of bonding without adhesives.

In another embodiment the carrier foil comprises reinforcement patches to locally support
the carrying surface, preferably the patches are located in each corner of the carrying
surface near the main frame. The reinforcement patches may be made of the same

25 material as the carrier foil or alternatively made of single foils, e.g. of urethane and/or
polyethylene. Reinforcement patches in the corners of the carrying surface is
advantageous, because the highest stress conditions during transport of goods occurs in
the corners of the carrier foils. To further fix goods on the carrier foils, magic tape
(adhesive tape of 3M) may be used.

30
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
foldable inner side flaps facing towards the foldable side flap of the opposite part in a non-

35 folded status, preferably with inner side flaps having a triangular shape, more preferably



with inner side flaps having a shape |like a trapezium The term "opposite"
denotes the location of the parts within the main franme, not the

ori ent at i\g0 20f1/a5SE@8sur f aces of the parts. Here, opposit @Chapreensansd4ar r anged
essentially in one plane all facing upwards or downwards dependi ng on the
orientation of the main franme. A square shape of the main 5 frame is a
particul ar enbodi nent of the rectangul ar shape. As an exanple the
rectangul ar area of the nmain frame nay be 96 cmx 65 cm In alternative
enbodi ments, people skilled in the art may consi der other sizes within the
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parts, preferabl hook- asteners 10 conprising fasteners having
hooks and reS{?Bgl,’Ig(/@?%P"@ g@?%%% Ee "?aé%ﬁ%rﬁ'grs w th mushroom heads or the

like. The first fixation nmeans are attached to the inner and/or outer side

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

35 compared to cushioning structures, where the areas of the outer side flaps are larger than



wi th suitable neans such as rivets or adhesive tapes. The correspondi ng

first fixation nmeans of inner and outer side flap will hold the

corresporNiDrglLINif@s and i nner side flaps together. The ROUMAPRINY/005042 he

first fixation neans to the inner andéouter side flaps has no 15 influence

on the bonding strength of inner and outer side flap established by the

first fixation nmeans. People skilled in the art may consi der other first

fixations of the hook-andl oop-fasteners within the scope of this invention.
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“outer surface” denotes the surface, which is facing away from the volume surrounded by
30 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
folded around the corner of the supporting element in order to be connected to the

35 corresponding neighbored outer side flap. Here the second fixation means are arranged



resilience giving the highest |oading capacity of the cushioning structure
is achieved. In another enbodinent the reinforcenent elenents are fol dable
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are collapsible into a two-di nensional structure. Reinforcenent elenents
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suitabl e fixat1Ton nmeans w
25 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 a preferred embodiment the reinforcement elements in a folded status 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. If the profiles of supporting elements and
reinforcement elements as fitting together, the highest resilience giving the highest loading
capacity of the cushioning structure is achieved.

35



30 the scope of this invention, e.g. anchors, hooks, hook-and-I| oop
fasteners, bolts, screws or the |ike. The cl osi ng neans enabl e st acki ng of
t he cont aVOEPEL/57648t | east 2 meters stacking hei ght. PCTTER2009/408942 | on
further relates to a nethod for |oadifg heavy, large and fragile goods for
a 35 safe transport into a container to the present invention conprising
the steps of WD 2011/ 057648PCT/ EP2009/ 008042 9 pl acing the m dsection on
top of the bottom section, placing the first cushioning structure with

fol ded support elenents, preferably conprising reinforcement elenents, into
the m dsecTtheaimvemthbndurtrherelafesttha dontdimenferesafety transpdntindeeavsy larger arfdofrdgile
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the goods with. the r foil. dovvn aci ng. t he
top Sect: ofivtieh irRg Bisl e ridring Sfocielt RS e fiing i tBAR:BRoPy
order t6 cémbfer béiagpiEtediondop omefoettexlnlspcttmwmetrtehmm:érdme{icmgmpamrdyt@ at

| east oneflxatl%nrre s pr ef eJ h\ﬁ) sqrcui %3’" TP&EII’IVE d
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placing th ed m.dsection. on om s ctl ng
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el enents close the container. Hereahe top seetior Isrpaceainoh top 0O the raidségtioniamg tisé r uct ur es
on top 18f geQ:%nQ cﬁérﬂg?uﬁg (s:truc?{llre 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
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

15 improves the reusability (multiple use) of the midsections.

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

20
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
the first and/or second cushioning structures. In case of empty containers (=without goods
inside), the containers can be transported having a reduced size, because the collapsed

25 midsection is placed inside the container now defined by bottom and top section solely.

In another embodiment the midsection comprises suitable closing means to be fixed to the
top section and/or bottom section in order to improve the robustness of the container
during transport. People skilled in the art may choose any suitable fixation means within

30 the scope of this invention, e.g. anchors, hooks, hook-and-loop fasteners, bolts, screws or
the like. The closing means enable stacking of the containers of at least 2 meters stacking
height.

The invention further relates to a method for loading heavy, large and fragile goods for a

35 safe transport into a container to the present invention comprising the steps of



200r on top of the collapsed m dsection, preferably together with
rei nforcenent elenents of the first and/or second cushioni ng structures,
and pl aciwg 20h&st@p section over the bottom section in ®CH&P209/0630éZe t he
cont ai ner reduced in size. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS These and
ot her aspects of the invention will be apparent fromand el ucidated with
reference to the enbodi nents described hereinafter. 30 In the draw ngs:
Fig.1l: an enbodi nent of the cushioning structure according to the present
i nvention in a non-fol ded two-di nensional structure (shape) w thout carrier
foil. Fig.2: anet hplaciagmwmmsabtimforitwaftﬂ&hbmtdmngedibnucture according to
t he present |nvent| oy fol ded .t wo-din Lonal struycture
wl thout car r1 or -1 oppergahePgisEriter st WIB RS el eomenE 3Rk o
i nvention on bear i ogmptisiiginfoicesienpeletients, mWZth%Oﬁuiiéék&%ﬁlh&BGﬁ/tEﬁaﬂ%/ 008042
10 element. Fig. 4 S shio Sstructure cord 0 the present invention
in a non-fol ded twB ﬁ&o{)‘%ﬂﬁ’ t&'?l’:’ﬁﬂeﬂfoé f%'ﬂ%ﬂ@@ Wt h carrier foil. Fig.5:
cushi onisng struet uplecnagcloermmgtrémsﬁohed@beseﬁrh topofeind tarriei foila f ol ded st atus
5(structure) with rlel nf rcerrent el ement s ot be }né ted mél'o t he support| ng
el ements. Fig. 6" aPRERPIANRFCORE CHRIPAGI SEUTHE Wih SURERR Flegients.
transporting goodsprfsrably somgrifing tr@imosmﬁemalemémkﬁ eintd the neidskction of &gy 6fon
carrying two cushi 81m n%dgwltH(fhe carne?%q faqcmg gownwards and

- placing the top section over the second cushioning structure and the
10 midsection in order to close the container, preferably secure the closed

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

The invention further relates to a method for transporting a container according to the
present invention without loaded goods
15

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
elements
- placing the first and second cushioning structures on top of the bottom section
20 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

reduced in size.

25 BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and elucidated with

reference to the embodiments described hereinafter.

30 Inthe drawings:
Fig.1: an embodiment of the cushioning structure according to the present invention in a
non-folded two-dimensional structure (shape) without carrier foil.
Fig.2: another embodiment of the cushioning structure according to the present
invention in a non-folded two-dimensional structure (shape) without carrier foil.

35 Fig.3: the carrier foil according to the present invention on bearing surface of supporting



10 Fig.7: a collapsed container according to the present invention for
enpty back transport conprising bottom section and top section carrying two
cushi oni NYOOTIWNSTM4Bes and t he m dsecti on DETAI LED DESCRPETIERR)ODB08042

EMBODI MENTS 15 Fig. 1 shows an enbodident of a cushioning structure 1
according to the present invention in an unfol ded two di nensi onal

structure. The main frane 11 conprises a rectangul ar conti guous bearing
surface 2 defining an inner area, where the inner side flaps 3 as gray
areas with trapezium shape are | ocated. The rectangul ar bearing surface 2
has four parts elsmenbareas defining the shape of a rectangul ar frane Each

of the fou rfa 2 .has _an inner flap 3
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surface52. The @truetureiwith reinfppsendetitaimhérs tavbé inskited intothie ssipdertifhg aps 3
define the supp rting elenents in a folded status 25 (structure).

Advant ageous, 8"\‘68%ded status is supported by suitable first fixation

means 32 aRid. 642a [gootaindr agcardipg tpthe mmmmibranwemngrmeds sordpnéuh@ps 3
and outer side one

rranged on ¢ nelPEFodicRe R Ao Rg oS P e sy BBUIRE P REMRor ¢ he
first fixation amdigsodd2 i s arranged on outer side flap 4. The flxatlon

i ght b d- bl f ast
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main frame 11 asompfidingisotions sectiohlanpgtom gectiontcherying wo cushighing staadturee ahod
provi de a main k‘ n@ % as a two-di mensional structure (shape). The height
of the supporti WEPEEPOr e of connected inner and outer side flaps (by the
fixation nmeans) is defined by the height of the outer side flaps 4. The

i nner side i | 31 to fold the inner side flaps
3in or derDF?@%@EF%%‘%ﬁ'%@kgﬂﬁ%@ﬂ'\"ﬁg%él enents for the bearing surface
2 to prbvi Elig asbmmbma'mbgdurﬁWtaOéﬂ:ﬂﬂﬁﬂrﬁﬂ@Bﬁ]HttEBZIOé&bm@wzhébresanCture 1
ready to b o] he .canr is.n qun i 1. figqure 1
for vase o uARERE plvhib@RER i SSiE R Skl rhe iR PR s Ao oni ng
struct ur e rectangolad corglguou:*. bearingesefate 3 deﬁmegtancnmerm evhieheethelinrear sidede
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supporfing element s w I Mpr ove et i%ence,? pecause n or ed
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second fixation neans ron mnean
fixation natanderSidesrad t2four parts of the rectangular bearlng surface 2. The outer side flaps 4

together with the inner side flaps 3 define the supporting elements in a folded status

25 (structure). Advantageous, the folded status is supported by suitable first fixation means
32 and 42 providing a proper connection between inner side flaps 3 and outer side flaps 4.
In this embodiment, one first fixation means 32 is arranged on the inner side flap 3 and
the corresponding counterpart of the first fixation means 42 is arranged on outer side flap
4. The fixation means 32, 42 might by hook-and-loop-fasteners enabling fast and easy

30 establishment of the supporting structure for the bearing surface 2 of the main frame 11
as well as fast collapsing of the supporting structure to provide a main frame 11 as a two-
dimensional structure (shape). The height of the supporting structure of connected inner
and outer side flaps (by the fixation means) is defined by the height of the outer side flaps
4. The inner side flaps 3 comprise foldable lines 31 to fold the inner side flaps 3 in order to

35 establish the supporting elements for the bearing surface 2 to provide a cushioning



Fig.3 shows a cross section of the cushioning structure as shown in fig 1
or 2 in a three- 15 dinensional structure with folded inner and outer side
flaps 3, Woconmsze48d by the fixation neans 32, 42 of th@CIHmree0IAMI4DUL er
side flaps 3, 4 establishing a supportling el enent with a rectangul ar
tubul ar shape to support the bearing surface 2. The inner side flap 3 is
fol ded along the foldable |lines 31. The supporting el enent conprises a
rei nforcenent element 7 (dashed line) arranged inside the supporting
el enent of inner and outer side 20 flap 3,4. On top of the bearing surface
2, the carstreturédiready foshebloaditiwitlo gbds. Bbaicanigr filri§ acteshdwniibh figureal foosdseng
area b55. T%e cg&&i&; foil 5 conprises a stack of a first foil 51, a second
foil 53 an lﬁw a1 ni on 52 between first and second foil 51, 53.
Preferably, the first and second foils are urethane foils. The bondi ng
process of _the carrier foil to the bearing surface 2 conprises. the steps of
Dl a6 ng + HEOF 3Esrasines Smpnens of e s B PE s BEire 1 BETHNSES ediresiries ng
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th i n fiharseitek hasie af thegextdnelediouter witle fzip 41aihéicatel thabtHevex@dnhded raséa edrtb
segorr:gl Poi . mgq Ejlg.eg }%gav\& ttﬁrelc.fg%e cg?ﬁi q?'@nﬁ.s’t ?hacture.as E;esjent.thi%
figure 1 wioldgARIEIPIRRA ST Byl §O% 83 # fiy ST ARISTIRBPY SYRReriNGgemPRiSith
u_m(‘j ol gliad tmmhem&egili%miﬁl, bsciduséttlw ﬁgigfﬁbdfrb@lomgﬁbild@maﬁtg4$fr?ﬁmtc:cahe)e1fixea'hefI nner
si de s, arran el ow the carri | are pot.shown for se o
under st AndioAEerREN sssanddiation Means 43 apd 413 3ranged o thedUersidase INPHtRr o
sui t abl e pside 8ass 4 ang 41 UTHe ss0nd Gixaindhegns danl Beythe @ervel KiiH bfffixatieramieads as
surface 2. f & the bondi% s%‘rtgngth 35 between carrier foil 5 and main
B g aj

frame 1 isthf APNIBRHLY nbodi ments, where the WO
2011/ 057648PCT/ EP2009/ 008042 12 carrier foil 5 is only attached to parts of

t he beari f 2. An . d_bpndi t t bl | oadi f th

carrier 1 onedgheRSdoreTediBB GLHe by BBREE YL R SR P N e

Ipr es;antl 5i ?Mmepisional strioetuesawith éldddinherSartbgutéresido fajad3, atdabininected bl thé fixaaion
east parts o

eouter. side flaps.. o further inpprove the bonding .
strength. Mot 8 At et S o @Bsie hohe 4 SibhIsPRR G oreodipgisrugd win
r ei nf or cena rectgrgutan s uat, shape to suppbtt thel Hedringrsairfate 2| Thappkt side flap Blie
carrier foj I t.he.ed f the carrying,surface where the highest
forces occflﬁ |rd,e gea?ogngstﬁ?lr&gﬁﬁn%an?%ﬁr Fr?f’BP%’@ﬂ%ﬁté"beg'tt &RRneEp %rlg‘alr}f%rﬁeglpn he
carrier foelemBnt M{dashed life)racranged insiedhe supgoytinpeiemehbgpfdsnatishti@uesrtsider om
t he shgpe ' | G 4 WM Ehin the. scope of this inventign. |In thi
enbodi arrgntf,ﬂa)t e dr)rrgltgﬁ) ?frtg%geirinq ssurf'?c% r%e- acrafT?eI(.f)o'B‘!f E'C%",“‘{%ﬂi? &e&ﬁa{)ng ﬁgﬁace
carrier f o2 Wwithis stdraotyeates 65t Tiee carrier foil &roemipnises s stzwhdf pifiest &sils5 15 aegecomd
alternativg. i_nent t nner ar Lde S e fixed t
mai n f ramﬁfI %gta&ﬁgtaﬁgar” %&H‘PB %3 n%r%w%erng@rggés)ﬁg %Cg.ﬁgq%héoﬁgt ﬁre%?éclraglm %ﬁ?‘ﬁ% and
st ruct ur e second failg.ard urathahei foilsa Thi beedidg pestese phthedarnier tfail te the bearing
surface 2 comprises the steps of placing the first foil 51 on top of the bearing surface 2,
25 then placing the second foil 53 on top of the first foil 51 allowing air to remain between the
two foils 51, 53 to build the air cushion 52. Then ultrasonic welding is applied to bond the
carrier foil 5 to the bearing surface 2 of the main frame 11 sealing the air cushion laterally

between first and second foil.

30 Fig.4 shows the same cushioning structure as present in figure 1 with the carrier foil 5
covering the inner side flaps in an unfolded two-dimensional structure of the cushioning
structure 1. The inner side flaps arranged below the carrier foil 5 are not shown for ease of
understanding. The carrier foil 5 is attached to the main frame 1 with a suitable process,
e.g. ultrasonic welding, fully covering the bearing surface 2. Here, the bonding strength

35 Dbetween carrier foil 5 and main frame 1 is improved compared to embodiments, where the



15 where the bearing surface 2 of the main frane 11 is supported by the

fol ded i nner and outer side flaps 3 and 4 connected to each ot her by

fixati on WO2AE/32648st abl i shi ng the supporting el ement s. PCHEPEER08DNAI ng
fixation means 42 of the outer side fl2aps are covered by the inner side
flaps 3 and therefore not shown in this figure. The supporting el enents
have a rectangul ar cross section of width and hei ght defined by the hei ght
of 20 outer side flap 4 and the width of the bearing surface. The fol dable
lines 31 of the inner side flaps are adapted to the width of the bearing
surface 2 aardéoﬁonlBheoﬂgiagbcheniftotplaets«nmrmrb@ndgsfutfaqm21Ari impaovedrdoodingent , t he
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two rolling lines in the middle of the main frame 11. In fig. 5, the cushioning structure 1
comprises reinforcement elements 7 inside the supporting elements. Since the supporting
elements are closed, the reinforcement elements 7 are schematically shown outside the

35 supporting elements for ease of understanding, where arrow 71 shall indicate the intended



25 goods 10 in order to prevent any slippage of the goods 10 on the carrier
foils 5 during transport. The bottom md and top sections 81, 82, 83 of

t he cont avoan1i®sasse fi xed together with any suitabl e cl esrmpmeanssd, 91
such as claps, hinges or anchors. Alt8rnatively, one or nore transport
belts 91 may further prevent the container 8 from bei ng opened
accidentally. The m dsection 83 may further conprise reinforcenent 30

sl eeves arranged at the upper and/or |ower edges of the m dsection 83. Such
containers are stackable at least up to 2 nmeter stacking height. The
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section 81 ref er t oget her, with reinforcement elenments 7 (collapsed or
coulipStedilthln b e als ¢

non-col | ap h reduced size is closed by placing the
top section 83 over the bottom 10 section 81. For the enpty transport, the

sane cl qsi ans 9 1 c be used. . Wiile the invention. has en .
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does nat exedngdd. Dhdfirst elshionirgsstarctusé @ fittingantd thé eontaithef 8 nedpecially intd the” a" or
"an" does not exclude a 20 plurality. ,The nmere fact_that,certain asures
are recit eBRSROI At gaRPRardRt chibparigm cecran A Tt e SFeeRaPtl¥e tha: a
conbi nat i ocusbionirigestrictuea dunirestraraapodt theesizes exd tHecbottom section 81 and the
midsection 82 have to be adapted to the size of the cushioning structure 1. The same
holds for the second cushioning structure 1 with respect to midsection 82 and top section
20 83. The carrier foil 5 of the first cushioning structure 1 is facing upwards to be loaded with
goods 10. The goods 10 are placed on top of the carrier foil 5 of the first cushioning
structure 1. Subsequently, the second cushioning structure 1 is placed 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 the carrier foils 5 of both cushioning structure towards the
25 goods 10 in order to prevent any slippage of the goods 10 on the carrier foils 5 during
transport. The 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
30 sleeves arranged at the upper and/or lower edges of the midsection 83. Such containers
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
35 container 8 will be returned to another loading facility to be loaded again. The collapsible



advantage. Any reference sign in the clains should not be construed as
limting the scope. WD 2011/ 057648PCT/ EP2009/ 008042 15 LI ST OF REFERNCE

SI GNS 1Cs0i20ni03ge48t ructure 1lmain frane 5 2beari ng sur PETEP09/06804%i de
flap 31fol dable lines of inner side fMap 32fi xati on nmeans of the inner side
flaps 4outer side flap 10 4lanot her enbodi nent of an outer side flap

42f i xati on neans of outer side flaps to be connected to the correspondi ng
fixation nmeans of the inner side flaps 43fixation neans of outer side flaps
to be connected to the corresponding fixation neans of nei ghbored outer

si de f| apscushioning structures 1 and a collapsible midsection 82 provide the possibility to reduce

the size of the container 8 when being transported empty, see fig.7. 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

5 8 with a rectangular shape of the bottom section 81. The foldable midsection 82 and the
first and second cushioning structures 1 are collapsed by unfolding the supporting
elements, then the three parts are placed in any sequence on top of 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

10 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.
15
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
20 plurality. The mere fact that certain measures are recited in mutually different dependent
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.



15 413fixation nmeans of outer side flaps to be connected to the
correspondi ng fixation neans of neighbored outer side flaps. 5carrier foil
51first fwolbasresscushi on 20 53second foil 54rei nf or cemremEPp@Ed OS2
55bondi ng area of carrier foil 6corners el ement 7reinforcenent el enents 25
7larrow indicating insertion of the reinforcenent elenents into the
supporting el enents 8contai ner 8lbottom section of the container

82m dsection of the container 30 83top section of the container 9cl osing
means

LIST OF REFERNCE SIGNS
1 Cushioning structure
11 main frame

5 2 bearing surface

inner side flap
31 foldable lines of inner side flap
32 fixation means of the inner side flaps
4 outer side flap
10 41 another embodiment of an outer side flap
42 fixation means of outer side flaps to be connected to the corresponding fixation
means of the inner side flaps
43 fixation means of outer side flaps to be connected to the corresponding fixation
means of neighbored outer side flaps.
15 413 fixation means of outer side flaps to be connected to the corresponding fixation
means of neighbored outer side flaps.
5 carrier foil
51 first foil
52 air cushion
20 53 second foil
54 reinforcement patches
55 bonding area of carrier foil
corner element

reinforcement elements

25 71 arrow indicating insertion of the reinforcement elements into the supporting
elements
8 container
81 bottom section of the container

82 midsection of the container
30 83 top section of the container
9 closing means
91 transport belt as a closing means
10 goods



9l1transport belt as a closing neans 10goods WO
2011/ 057648PCT/ EP2009/ 008042 16 CLAIMS 1. A cushioning structure (1) for
saf ety treogpovasia§ heavy, |arge and fragil e goods conpPCIIERQOL/ONEMN f r ame
(11) with at | east one bearing surface (2), a carrier foil (5) 5at |east
bonded to the bearing surface (2) of the main frane (11), preferably at
| east fully covering the at |east one bearing surface (2), and covering the
area between the bearing surfaces (2) as a carrying surface for the goods
(10), wherein the main frame (1) conprises nmultiple fol dable inner and
outer sideCLABMS (3, 4, 41) able to be folded into nmultiple supporting
el ements to support the bearing surface 10(2) of the main frame (11) with a
hei ght defined by the di nensions of the outer side flaps (4, 41), wherein
the carrier foil (5%. conprises a first foil (51), preferably an urethane
foil, and & secBmsyshioning skagturedl »fassatstytranspartvgeawy.flaige and fragiggedds
cushion (52) be ind 8 nfdid $4mé t ' e SHak fa
structure (1) a{::%iﬁ%ﬁ% to‘c?arpm@ﬁ)vgﬁ‘a%g%ﬁrgpéggéﬁ? %ﬁfgﬁegﬁéa%gr ,r%?’ggrﬁ(ggi I
(5) is at | eastatdeasibanded torihe bearingheuriagef(akef themait frame (i preferableal 11) by
ultrasoni c pres Qe f & hit | ' 3.
The cushi oni ng %tgéﬁg%re ?% tﬁ%é@ﬁﬁé#’%@f@%ﬂn@gg%c)haa&g?toéri e b:éﬁe% hat
the carrier 20fbgtweenhechaasing sudacase(2pas ercagying stifagssfof the gobds { 10)i whereits e
t he bonding str Wolall : ' Y 4 0f
t he preceding cﬁg?‘t‘rr%nﬁ?magggz:tg%{ﬁ%eg rﬁl%t'?%ga{ig%ﬁéeﬁggﬂ%?%?&? égpg?gﬁ)é)&%%bﬁﬂses
rei nforcement pakletebe (ddsd inte multplelsyppernipg etemends toeruppon theshedragsurface
preferagly the (ﬁbpfh%rﬁﬁm%eﬁqqf\nﬂ?a%@ﬂ 8&fined by the dimensions of the outer side
flaps (4, 41), wherein the carrier foil (5) comprises a first foil (51), preferably an
urethane foil, and a second foil (53), preferably an urethane foil, and an air cushion

(52) between the first and the second foils.

15 2 The cushioning structure (1) according to claim 1, characterized in that the carrier
foil (5) is at least bonded to the bearing surface (2) of the main frame (11) by

ultrasonic pressure bonding, preferably without additional adhesives.

3. The cushioning structure (1) according to claim 2, characterized in that the carrier
20 foil (5) extend to the outer side flaps (4, 41) to increase the bonding strength
4, The cushioning structure (1) according to any of the preceding claims,

characterized in that the carrier foil (5) comprises reinforcement patches (54) to
locally support the carrying surface, preferably the reinforcement patches (54) are

25 located in each corner of the carrying surface near the bearing surface (2) of the
main frame (11).

5. The cushioning structure (1) according to any of the preceding claims,

characterized in that the bearing surface (2) of the main frame (11) has a

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

35 inner side flaps (3) having a shape like a trapezium.



25l ocated in each corner of the carrying surface near the bearing surface
(2) of the main franme (11). 5. The cushioning structure (1) according to
any of thEOoRPHNST48g cl ai ns, characterized in that the BeamPRYISHSHACe (2)
of the main franme (11) has a 30rectangul 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 opposite to the forth part and each of the
parts conprise one of the foldable inner side flaps (3) facing towards the
fol dable side flap (3) of the opposite part in a non-fol ded status,
preferably with inner side fIaps (3) having a triangular shape nor e

f bl h-35i |
D011/ OoreaBrcT ERBsuSrouas SRR edtna R kel on o aPRrten B Batehé BRf folpe ©
claim5, I char ac(gn lcamdn?es athrlaatst bhe cmlenelbrrme(e(),l;ir)afe@aUmah awaaéd beraat one
t [ L- t th
corner 1 et LR hinPSE I beShedsRRT) SRRkl o B e

preferalsly in eesrhec preferablydh ebttecomer) of tremRait Iame (@ 13 to strepigthen thémairai n
frame (11). The cusg |ng structure (1) according to any of the preceding
cl ai s, charactg?l i 55 fn that the areas, preferably rectangul ar areas, of
the outer side flaps (4, 41) are srraller than the areas of the inner side

flaps (3).,The cushignin str re accordj any of the preceding
clams, ehhr act SPs Sushoring fiaiclirmdt Sedetng fogehy o i dreleqid BPEn | shed by
the i nner and outaractsfizial ihltigishe dread, préferablydotdhgalae a&éasaﬁf[]lﬁd lghtbrgmléhlagﬁ her
by at ast one t fix n ans (3 e y hook- and-| oop
fasten s, per E‘{) §§0°‘r‘u'bq ﬁbﬁlaﬁﬂe %ﬁmee!PP‘%ﬁ%'ﬁ 3 (3, 4, 41). The
cushi oning structure according to any of the preceding cl ains,

char act eriged in that ne bored outer side f are con ecte to

i s (4
each other®by a ?8%@[” SR AOFPrIING; tBﬁmMﬁgﬁ@ F("é%ed' ')i’i"j“mspFré"?rﬂ?
hook- and- | oop f msthattRe Supgorti r&g’lgemeﬁfs érbestalbtiﬁfedshyr thaamepbndbulee side fl"aw@

outer side flap 4 erab 0 e outer sid 4 e
cushi oni ng str u@t% @ )a@bﬁL&’ h 9513349 eS’Ph P{H‘&' BY @Ugﬁ?tr?é’e(ﬂr f'?fﬁt'cpn méahs (3-5
char actléri zed i 42}, paferablg muppodnocgi fasents, paven@spetdisgpnesdnd oltet side
profile. The cughio |ngdhﬁtructure (1) according to any of the preceding

cl ai ms, charact 617 4 that the main frame (11) is nmade of pressed
paperboard. A container (8) for saf ety transporting heavy, |arge and

f il d bot t 81 dsect
contai ner & de. J88 FoRI TGRS ReREoate sh Bl ety onite Fidarei .
and a second cumhhme@\b@terdmlterrsadcé ﬂapsa(@cétpbra@ohmectédatoneabhwthét biyfat Idast st
hi onj t fit t h dsection
cuSh oo St SEA L B O TS B bl PRl G R ST ©
carrier foil (5arréaragedran tbpwaterdsuntfana:@frat}eagt)twb Quitér) siden lapy @ préferabdcafind
each of the outer side flaps (4).

10. The cushioning structure according to any of the preceding claims, characterized

25 in that the support elements have a rectangular tubular profile.

1. The cushioning structure (1) according to any of the preceding claims,
characterized in that the main frame (11) is made of pressed paperboard.

30 12 A container (8) for safety transporting heavy, large and fragile goods comprising a
bottom section (81), a midsection (82) as a container side wall fitting into the
bottom section (81), at least a first and a second cushioning structure (1)
according to claim 1 with the first cushioning structure (1) as a bottom element
fitting into the midsection (82) and for being placed on top of the bottom section

35 (81) with the carrier foil (5) facing upwards to carry good (10) and with the second



WO 2011/ 057648PCT/ EP2009/ 008042 18 cushioning structure (1) for being

pl aced on top of the goods (10) with the carrier foil (5) facing downwards
to sandwi WP 20Ha5ge8ds (10) between the carrier foils (5PCHEPROHISIANTd
second cushioning structures (1), and8a top section (83) fitting on top of
the m dsection (82) to close the container (8). 5 13. The contai ner
according to claim 12, characterized in that bottom section (81), the top
section (83) and the m dsection (82) are nade of pressed paperboard. 14.
The container according to claim12 or 13, characterized in that the

m dsecti on 10( 82¥shieningkitaidlire (1) fot beigg ipraoedtoheo;lnotmergosds(m)mit(taﬁe ca?mea

col | apsed statu fera S I east - 09p f.ast.ener

to be fixed to ?%Ie(ggt%f; Jéﬁé)”(%%gg %tﬂ?q’éﬁbﬁh‘ ﬂﬁ?@tbﬁgﬁfpe (:?Lr)"e ?%)

(ignt gi ne{ acc?gdf firgt &rad sm:pndi:usﬂlangrg sttdctues14), andilartc(agsegif?c{?)ifgtgt%m tgghzt:fo
m dsecti on I’lS closin ans : o] i X

the top section ﬁg)p??Z)Zt&cﬁo&%tsgg?ntawegg%a' 16. A nethod for | oading

heavy, I5sarge and fragl | e goods for a safe transport into a container (8% )

accordi ng n e. st eps._of 20 lLacing, the m 82

o Lop of e bahE GANGER! ey tindjo SRmiaP elareB 3 MR bH TR PR PIE A o

(1) with fol dedtcmmﬁort (83) end tissmidqaeeticT (BR2) sreanagy bfgregsadeapesoaedrent

el enents (7), into the mdsection (82) and on top of the bottom section

(81) with the carrier foil (5) facing upwards, placing the
t 0- be-trangport dte gomdme( a6jording toglaint 12 be 18 aharatterfzed lin (ha) the2bigbéationg t he

conpr 1 sithg r of nit defatiblefund i ihe potomrsegucn By ina EoBRER Sasf Birrapy ey
t he goods (10) wmbrlilh@a'claastlwb Hook{an(Sgop fastengr e fvedds thefirgt and/or

second cushioning structures (1).

15. The container according to any of claims 12 to 14, characterized in that the
15 midsection (82) comprises suitable closing means (9, 91) to be fixed to the top

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

16. A method for loading heavy, large and fragile goods for a safe transport into a
container (8) according to claim 12 comprising the steps of

20 - 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,

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

25 - 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
midsection (82) in order to close the container (8), preferably secure the

30 closed containers (8) at least one fixation means (9, 91), preferably a securing
strap (91).

35



pl acing the top section (83) over the second cushioning structure (1) and
the mdsection (82) in order to close the container (8), preferably secure
t he 30cl ogedotigst@Bners (8) at | east one fixation neansPCYEPWP/00§942f er abl y
a securing strap (91). WD 2011/ 057648PCT/ EP2009/ 008042 19 17. A method for
transporting a container (8) according to claim12 w thout |oaded goods

col l apsing the fol dable mdsection (82), placing the coll apsed m dsection
(81) on top of the bottom section (81), 5collapsing the first and second
cushioning structures (1) by unfolding the support elenents, placing the
first and $econd roetbbd tunitnagsdrting & coetaingt |8)@ecordingdd ctaime 1Botithoot ivedéd on

(81) or on top of the coll apsed m dsection (82) , preferably together with
rei nforcenent eP®Ent s (7) of the first and/or second cushi oni ng

10structures (1), esldppihatherpidabie midsestmnt(BR)y) (83) over the bottom section
(81) in order to Cé)lggiﬁg tthheeco%ggéea | r%%’sec(,t?c)n (rBfoigr? %% cgfrt]heS j)gt?o'm section (81),
5 - collapsing the first and second cushioning structures (1) by unfolding the
support elements,
- 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
10 structures (1), and
- placing the top section (83) over the bottom section (81) in order to close the
container (8) reduced in size.



