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recycling of the packaging material. Currently, there is strong demand to save resources

20 and subsequently to provide packaging material usable frequently and enabling recycling.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a packaging structure for shock-absorbing

packaging of equipment, which is usable multiple times and enables recycling and
25 reduction of costs for logistics. It is a further object to provide a method to apply this

packaging structure for packaging of the equipment.

This object is solved by a packaging structure for shock-absorbing packaging of
equipment comprising at least a first cell and a second cell, which is gastight separated
30 from the first cell, the cells are inflated with a gas, preferably air, each cell comprising
multiple connected tubular cavities arranged essentially parailel to each other in a comb-
shaped structure, where the comb-shaped structures of the at least first and second cells
are interlocked and each tubular cavity of the first cell is mechanically joined to the
neighbored tubular cavity of the second cell establishing a first mat of mechanically joined

35 tubular cavities to enwrap the equipment to be transported
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more separated cells provide packaging structures with an exceeding reliability to protect

the wrapped equipment. The gas pressure inside the inflated cells is at least 1 atm,
preferably, the pressure is above the pressure of the environment to provide a reliable
25 shock-absorbing character of the packaging structure. More preferably, the gas pressure
inside the cells is 2 atm. A standard pressure of 1 atm corresponds to 1,01325 bar. The
applied gas to inflate the cells may be any suitable gas, e.g. air, nitrogen etc. Air will be
applicable without any effort and is therefore the cheapest applicable gas. However,
noninflammable gases such as nitrogen as gases for inflating the cells might be

30 advantageous in case of transporting equipment requiring additional security effort.

In an embodiment each of the cells has at least one closable valve suitable to inflate gas
into the cell. This allows to adjust the pressure inside the cells to the demanded pressure
value to provide an optimized shock-absorbing property adjusted to the size, weight and

35 shape of the equipment to be transported. In a preferred embodiment the valve is also
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CO, emission of the packaging material.

25 In a preferred embodiment the resin material comprises polyamide, polyethylene and
reinforced nylon being resistant against stretching of the material. The number of
damages (leakages of one of the cells) of the packaging structure of this material is
strongly reduced leading to a strongly increased reliability of this packaging structures
compared to conventional packaging structures. With this material even large equipment

30 such as servers of weights of 1 metric ton can be wrapped and shipped in a shock-
absorbing packaging. This packaging structure is able to provide a shock-absorbing
packaging of equipment of weights up to 5 metric tons. The claimed resin material is even
applicable under unstable pressure conditions as present during air transports (in planes),
where the environmental pressure may decrease below 1 bar, e.g. down to 0,79 bar.

35
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order to provide a tight fit of the packaging structure on the equipment. Two packaging

25 structures can easily be connected to each other to enwrap both sides of an equipment to
be shipped, either front side and back side and/or left side and right side of the equipment.
The directions back/front and left/right shall be understood in the sense of an upright
standing equipment, e.g. a computer server. The first and second connection means may
be any suitable means to connect two packaging structures together, e.g. clips, clamps,

30 fasteners or beits and the corresponding counterparts to apply this means such as holes,
slits, recesses etc. People skilled in the art may consider other first and second
connection means within the scope of this invention. In a preferred embodiment the first
connection means and/or the second connection means comprise at least one elastic
part. The elastic part allows to apply a certain force to the packaging structures resulting

35 in a tight fit of the packaging structure around the wrapped equipment. Elastic parts may
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20 The invention further relates to a packaging system comprising at least two packaging
structures according to the present invention each comprising first connection means and
second connection means to be connected together to form an outer cover for shock-
absorbing packaging of equipment to be transported. The packaging system may enwrap
both side of an equipment to be shipped, either front side and back side and/or left side

25 and right side of the equipment.

The invention further relates to a method for shock-absorbing packaging of equipment
with packaging structures according to the present invention comprising the steps of
- inflating the cells via the valve with gas, preferably air,

30 - closing the valve after cells are inflated,
- wrapping the packaging structures around the equipment.
The cells can be inflated to a gas pressure adapted to the packaging purpose, e.g. a
higher gas pressure for heavier equipment or more shock sensitive equipment. The valve
enables the removal of gas out of the cells for sending back the non-wrapped packaging

35 structures. The packaging structure with empty cells occupies is much smaller volume
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enbodi nrent of the nmethod the step of wapping conprises the step of
connecting the packaging structures togegther via at | east one first
connection nmeans of the packaging structure and at | east one second
connection nmeans of the other packaging structure along a first direction
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15 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.

20 In the drawings:
Fig.1: an embodiment of the packaging structure according to the present invention
comprising a first mat in a top view.
Fig.2: another embodiment of the packaging structure according to the present invention
comprising a first and a second mat in a top view.
25 Fig.3: two packaging structures according to the present invention attached to each other
in a top view.
Fig.4: an embodiment of the packaging system according to the present invention
wrapped around an equipment to be shipped.
Fig.5: another embodiment of the packaging system according to the present invention
30 wrapped around a large equipment to be shipped.
Fig.6: another embodiment of the packaging system according to the present invention

wrapped around an equipment with large circumference to be shipped.

DETAILED DESCRIPTION OF EMBODIMENTS
35 Fig.1 shows an embodiment of the packaging structure 1 according to the present



DETAI LED DESCRI PTI ON OF EMBODI MENTS 35 Fig.1 shows an enbodi nent of the
packagi ng structure 1 according to the present WO

2011/ 0608390RCN/EMAO09/ 008224 7 invention. The first cel PCTEPYOMBY8224 ea)
conprises tubular cavities 210 essentially parallel to each other form ng a
conb-shaped structure. The second cell 22 (white area) has the sane
arrangenent of tubular cavities 220. The conb-shaped structures of first
and second cells 21, 22 are interlocked to establish a first mat 11, which
will be wapped 5 around an equi pnent in order to provide a shock-absorbing
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in fig.1, agl ng structur
the valves is only one example and may vary for other embodiments. The deflated

16 packaging structure 1 (removed gas) with empty cells can be shipped with a much smaller
transport volume, which lowers the costs for transport of the packaging structure back to
the distribution center in order to be wrapped around the next equipment to be shipped
(multiple use). The packaging structure can be wrapped around the equipment to be
shipped in different ways within the scope of this invention. The packaging structure may

20 Dbe attached to the equipment by adhesives or may be fixed to the equipment by rope or
tapes. A preferred embodiment is shown in fig.1, where the packaging structure 1
comprises first connection means 41 and second connection means 42 in order to be
connected either together wrapping a small equipment or may be connected to the
corresponding second and first connection means 42, 41 of another packaging structure 1

25 in order to enwrap a larger equipment. In this embodiment, first and second connection
means 41, 42 are arranged approximately in the middle of the height of the packaging
structure 1, where the first connection means is a stripe and the corresponding
counterpart is a knob as the second connection means 42, where the stripe is fixed to.
The height of the packaging structure 1 is the extension in direction of the tubular cavities

30 210 and 220 (direction 5 of fig. 3). Number, type and position of the connection means 41,
42 may vary for other embodiments. People skilled in the art may choose other required
positions and numbers of connection means 41, 42 means within the scope of this

invention.

35 Fig.2 shows another embodiment of the packaging structure 1, where the packaging



conprises first connection neans 41 and second connection neans 42 in order
to be connected either together wapping a snall equi pnment or nay be
connect edwbaotisogoor r espondi ng second and first connect iPCI/EPRE@9SH08224 41 of
anot her packaging structure 1 25 in order to enwap a |arger equipnent. In
this enbodi nent, first and second connection nmeans 41, 42 are arranged
approximately in the mddle of the heiglg of the packaging structure 1,
where the first connection nmeans is a stripe and the correspondi ng
counterpart is a knob as the second connection neans 42, where the stripe
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the type of the attaching means may vary for other embodiments. People skilled in the art
may choose other positions and numbers of the attaching means within the scope of this
invention.

30
Fig.4 shows a packaging system 10 comprising two packaging structures 1 connected to
each other by suitable connection means 41, 42, where the first connection means 41 of
the first packaging structure (right side) is connected to the second connection means 42
of the second packaging structure (left side) in order to enwrap the equipment 6. The

35 same connection between the first and second packaging structures 1 is present on the



30 Fig.4 shows a packagi ng system 10 conprising two packagi ng structures 1
connected to each other by suitable connection neans 41, 42, where the
first cormwecbilgwosseans 41 of the first packagi ng struct RCEBPR09I08224 de) i S
connected to the second connection nmeans 42 of the second packagi ng
structure (left side) in order to enwap the equi pnent 6. The 35 sane
connection between the first and secondgpackagi ng structures 1 is present
on the WD 2011/ 060800PCT/ EP2009/ 008224 9 backsi de of the equi pnent 6 (not
shown here). In order to establish a tight fit of the packaging systemto

t he equi .6 he first Qk n 0 [ an ma
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Fig.6 shows another enwrapped equipment 6 with a larger circumference than the

equipment enwrapped in fig. 4, now applying four packaging structures (as shown in fig.3

in details). The four packaging structures are connected to each other in direction 4 (see

fig.1) in order to provide a shock-absorbing packaging of the equipment 6. Here, the

20 attaching means 51, 52 are not required. For the same purpose, packaging structures

without attaching means can be applied also.

For all embodiments shown in fig.1 — 6, the gas pressure inside the cells may be adjusted
to the demands for the specific equipment to be shipped. Valves such as check valves,
25 double check valves or so-called Sclaverand valves are suitable for gas pressure inside

the cells of 6 bar or more.

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

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

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

35 exclude other elements or steps, and the indefinite article “a” or “an” does not exclude a



25 doubl e check val ves or so-called Sclaverand val ves are suitable for gas
pressure inside the cells of 6 bar or nore. Wil e the invention has been
i 11 ustratWo28andooRe8cri bed in details in the drawi ngs an®CTgPa¢g9ionsg24
description, such illustration and description are to be considered
illustrative or 30 exenplary and not restrictive; the invention is not
limted to the disclosed enbodi nents. Oyfper variations to the disclosed
enbodi ments can be understood and effected by those skilled in the art in
practicing the clainmed invention, froma study of the draw ngs, the
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12 CLAI M5 1. A packagi ng structure (1) for shock-absorbi ng packagi ng of

equi pnent (6) conprising at least a first cell (21) and a second cell (22),
whi ch i s yagn1igleo808eparated fromthe first cell (21), tRETEPRIS/O00224 22)
are inflated with a gas, preferably air, each cell (21, 22) conprising
mul ti pl e connected tubular cavities (210, 220) arranged essentially
parallel to each other in a conb-shapedistructure, where the conb-shaped
structures of the at least first and second cells (21, 22) are interlocked
and each tubular cavity (210) of the first cell (21) is mechanically joined
to the ne ?%red tubul ar cavity (220) of the second cell (22) establishing
a first nat 1) of nechanically joined tubular cavities (210, 220) to

enw ap the equi pnent (6) to be transported. The packaging structure (1) as
claimed in claiml, characterized in that each of the cells (21, 22) has at
| east oney cl osmpackayimlg\strutidle B1)iférasPlock-Bsdrbing Patk4tisg bm@lﬁmtqe)l |. The

packagi ng structure claim 2, rized in that the

valve (3) is aﬂ°§EP”§iﬁ‘g %!ﬂaét?ﬁrsﬁ éﬁ’g(?é?@ag aseEeRd ?Fgﬂgg} w %(Of'l's 99889t nabl i ng

nmul tipge 'nf|aHe'pQﬂat@d1ﬁothﬁ@ﬂr@bbén (Qfl mcelm.mmqlsaginngteatmmcggase (1) as

clainmed in any of the Precedl n 4 ?sm , characterized in the cells
e

(21, 22) are rREefErabYY &l a6 re OMBFRNG RLIRIGi ORS¢ ??18{%';3(5 cpyities;s

claimed in cl gpm, éhzoybﬁtéﬁg?etdeésséﬁﬁblwrpatdmattotdé@hroﬁﬁsrrh g%bﬁﬂbl-sﬂhbpé@ﬁﬁudtﬁr‘és
pol yani de, pol yet hghrene and reinforced nylon. The packa structure (1)

as clai med i n I§f Heb-shaRadftrvgturespiiRe at legstfirsiand °P celisdeTt 4

packagi ng st r b iHtéridcked bHA BA6H tubgrépbaﬁ@qza@) dfeastirsBesqRaNEd mMddhahitdly of
tubul ar cavities (230, 240) nechan |caII )G?Ct ed to the fgrst

prefef@bly al d¥gedtabrmeiahperrd tPH‘éa’(‘i%’Jt H’@rsePB"‘i’ relt @2 ESt?h'g%H\Qrﬁ)er of

gasti ght Separfﬁﬁtﬁﬁ'atc(ﬂﬂcﬁnﬁe?dhan%auy jdhed 2dbularadanries ¢2hd, 228 P enWriethet 0 enwr ap
t he equi prent be transported. 13 7. The packaging structure (1) as

clained in an)ﬁqb‘fp"??ﬁé @96@8@&7%9@%!?%{1 ms, further

2. The packaging structure (1) as claimed in claim 1, characterized in that
15 each of the cells (21, 22) has at least one closable valve (3) suitable to inflate gas
into the cell.
3. The packaging structure (1) as claimed in claim 2, characterized in that

the valve (3) is also suitable to remove gas from the cell (21, 22) enabling multiple

20 inflation and removable of gas.

4. The packaging structure (1) as claimed in any of the preceding claims,

characterized in that the cells (21, 22) are made of a resin material.

25 5. The packaging structure (1) as claimed in claim 4, characterized in that

the resin material comprises polyamide, polyethylene and reinforced nylon.

6. The packaging structure (1) as claimed in any of the preceding claims,
characterized in that the packaging structure (1) further comprises at least a
30 second mat (12) of tubular cavities (230, 240) mechanically connected to the first
mat (11), preferably along a connection line (13), in order to increase the number
of gastight separated cells (21, 22, 23, 24) connected to each other to enwrap the
equipment (6) to be transported.



conprising at |east one first connection neans (41) and at | east one second
connection neans (42) suitable to provide a connection to the second and
first cormwecbilgwosseans (42, 41) of anot her packagi ng st PaEERR@I003224] ong a
first direction (4) in order to provi de a tight fit of the packagi ng
structure (1) on the equipment (6). q packagi ng structure (1) as clained
in claim®6, characterized in that the f?rst connection neans (41) and/or
the second connection means (42) conprise at |east one elastic part. The
packagi ng structure (1) as clained in claim7 or 8, characterized in that
the packhgi ngle Parkaging strusturey(i)as slaimed in any<qf ths erecediag CERITRANTM means
(51) and at '@&ﬁéns‘ﬂi@%ﬁé‘é‘s@@ﬁeﬁ&%@r‘%é&omﬁs(ﬁ%knﬁ@tié&lg{ 6nd Sedeng@vi de a
connection to the second and first attaching neans (52, 51) of another
packagi ng st r (RNGEEON Mpany PRy sutadistorriovide é@pnwt'ea§ o therseehnd and Bt o t he

first directi gdhnefod rﬂeér’ihc(&aﬁ?) 6f%oﬁ‘fe?gaél@(agm@estdu‘éid?@@1)Wﬁr@gdlﬁécﬁlbﬁt ures
(1) to the size of a larger 3 {)ment

e enw packagi ng
syst efn (10) cpterephig mv%a Wfﬁzfcw@agiggﬁrw%mrp ggnme%%? ing to
claim1l each (gyrrprl sing first connection neans (41) and second connection
means (42) to be connected together to forman outer cover for
shock- absor bi ng packagi ng of equi pnent (6) to be transported. A nethod for
shock- abgor bi figg Bé&%ambwuetfumepawaemeémcmvH@ dhardcRdtiZzag istayct ures (1)
according to claim 1 conprising the steps of inflating the cells (21, 22,
23, 24) via twéfwsauooenwpn\mqaﬁsdék) angYasitee seropdgonneatiopgneanst(fd) val ve (3)
afteggt he Ce'%&nér?s%a ?@qﬁtgﬁe eladlic pare i nflated, wapping the packaging
structures (1) aroun e equi prrent (6). The nethod as clainmed in claim11,
characterized in that the step of wapping conprises the step of connecting
the packggi ngrsd 5%%@%@&%& PO RBlim¥Y th Shinl PBFE, HdfadiériY .ﬁ%@eet ion
means (41) of the packaging structure (1) and at [ east one second
connect i on metgPac mgﬁtna edf heamprizer a4 leagt e firet alfashing)meansi{g kandao
2011/ 060800PCH{ |EFA QRS /sB0G e tabAing! rﬁééns%é%lht’aﬁ!é tbHlovide meech@n wm\él de a
tight fit of the packagi ng structureé on the equi pnent 3. The
nmet hd8 as cl aseroAdiand dirygiaaing meaps &2, 3 hpfransthey p@ﬁléaggrﬂgegn@pure(ﬂalong

a second direction (5) perpendicular to the first direction (4) to increase the area of

the joined packaging structures (1) to the size of a larger equipment (6) to be

enwrapped.

20 10. A packaging system (10) comprising at least two packaging structures (1)
according to claim 1 each comprising first connection means (41) and second
connection means (42) to be connected together to form an outer cover for shock-

absorbing packaging of equipment (6) to be transported.

25 1. A method for shock-absorbing packaging of equipment (6) with packaging
structures (1) according to claim 1 comprising the steps of
- inflating the cells (21, 22, 23, 24) via the valve (3) with gas, preferably air,
- closing the valve (3) after the cells (21, 22, 23, 24) are inflated,
- wrapping the packaging structures (1) around the equipment (6).
30
12. The method as claimed in claim 11, characterized in that the step of wrapping
comprises the step of
- connecting the packaging structures (1) together via at least one first
connection means (41) of the packaging structure (1) and at least one

35 second connection means (42) of the other packaging structure (1) along a



5connecting the packaging structures (1) together via at |east one first
attachi ng neans (51) of the packaging structure (1) and at |east one second
at t achi ngvoeanae(®2) of the ot her packagi ng structure (PLTAIP2INY/08823€cond
direction (5) perpendicular to the first direction (4) to adjust the area
of the joined packaging structures (1) to the size of a |arger equi pnent
(6) 10to be enw apped. 14

first direction (4) in order to provide a tight fit of the packaging structure (1)

on the equipment (6).

13. The method as claimed in claim 12, further comprising the step of
5 - connecting the packaging structures (1) together via at least one first
attaching means (51) of the packaging structure (1) and at least one
second attaching means (52) of the other packaging structure (2) along a
second direction (5) perpendicular to the first direction (4) to adjust the area
of the joined packaging structures (1) to the size of a larger equipment (6)

10 to be enwrapped.



