- 1 - English translation of WD 2009/ 006654 Pl ate-like el enent for
supporting or bearing an object, and nethod for production of the sanme 5
The present invention relates to a plate-shaped or plate- like elenent for
supporting or carrying or bearing an object, including a core of foaned
pl astic having a generally rectangul ar shape, said core being, in
particul ar 10 hol ohedrally, covered wi th Ia plastic sheet or filmof high-
impact material at least on its two surfaces, and to a nethod for
produci ng a midtietshaped leltemntod oo suppordddygs4 or carrying an obj ect,
including a core of foaned plastic having a generally rectangul ar shape,
said core being, in 15 particular holohedrally, covered with a plastic
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impact material at least on 1its two surfaces, and to a
method for producing a plate-shaped element for supporting
or carrying an object, including a core of foamed plastic
having a generally rectangular shape, said core being, in
15 particular holohedrally, covered with a plastic sheet or

film of high-impact material at least on its two surfaces.

Such a plate-shaped element in the form of a pallet and a
method for making the same are, for instance, known from
20 EP-B 1 500 599. Similar embodimentsg can, morecover, be taken

from US-A 5,401,456 or EP-A 0 520 508.

Those known embodiments are aimed to produce pallets with
cores made of foamed plastics, in particular polystyrene,
25 wherein, in consideration of the poor strength properties
known of foamed polystyrene, a plastic sheet of high-~impact
or impact-resistant material is each provided on at least
the surfaces in order to provide the elevated strength
properties regquired  of a pallet. In those known
30 embodiments, the connection cof plastic sheets provided on
the respective surfaces of the plate-shaped element 1is
generally accomplished in that a first sheet or slab 1is

introduced into a first mold adapted to the contour of the



2 plate-shaped or plate-like element to be coated, thus covering a first
surface or side and at |least half of the edge or half of the peripheral
border, wherein a second sheet or filmor slab is |ikew se introduced into
a 5 respective nold, thus covering the other surface and also half of the
edge so that a connection between these sheets is effected at the |evel of
hal f of the peripheral border of the pl @& e-shaped elenent. For its
production, a nulti- step method is proposed, which, in particular,
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mechani cal support to .
peripheral border, and a connection on this site, are only

feasible with high additional expenditures, thus extremely
complicating production. In addition, it is wusually not
15 feasible to adjust and pogition the sheets covering the
surfaces of the plate-shaped element within the molds in
such a precise manner as to actually achieve a sufficient
and reliable coverage of the sheets or slabs at half the
height of the peripheral border or surrounding border
20 according to the prior art. In the proposed, known methods,
it is, moreover, normally impossible to achieve a weld of
the two cover sheets in the middle of the surrounding
border with the two sheets overlapping each other, which
constitutes a weak point of that known product and method.
25 In addition, it is disadvantageous that molds each adapted
to the contour of the plate-shaped element to be coated
have to be used to enable the attachment of the sheets or
slabs to the plate-shaped element or its core. A change in
the form or shape of the element to be coated would, thus,
30 also call for a change of the mold or mechanical support to

be emploved.



be enpl oyed. 3 The present invention ains to provide a plate-shaped or
plate-like elenment of the initially defined kind while avoiding the
above-nmenti oned drawbacks, in order to provide a plate-shaped el enent

of fering an accordingly high 5 strength and resistivity by sinple and
reliable nmethod steps. To solve these objects, a plate-shaped el enent of
the initially defined kind is essentiall3 characterized in that 10 a
connection of the plastic sheets or filnms covering the core onits two

surfaces i sher megdebdnt ha degitdmof adamsperd ppesalidsi de edgeeokhthbedcose
between a surface of the core and an adjoining _peripheral border of. the
core. Due t®lafthe ke ehgteniccdf ditlee t ¢ ihddidventifddned chhfigct fohtof 15
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The sheets required for covering the surfaces and the peripheral border
can be provided in suitable sizes so as to provide a reliable connection
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two core on its two surfaces is formed in the region of a
peripheral side edge of the core between a surface of the
core and an adjoining peripheral border of the core. Due to
the fact that, according to the invention, a connection of
15 the plastic sheets or foils covering the core on its two
surfaces, in particular sheets or films of high-impact or
impact-resistant material, i1s formed in the region o©f a
peripheral side edge between a surface of the core and an
adjoining peripheral or surrounding edae, reliable
20 positioning of the connection ig feasible, which can also
be made at reduced expenditures and, in particular, in a
rapid and reliable manner. The sheets required for covering
the surfaces and the peripheral border can be provided in
suitable sizes so as to provide a reliable connection even
25 in the region of the side edge, which is defined as an
intersection between an adjoining core surface having a
generally rectangular shape and a border or peripheral
border adjcining the same at a substantially normal angle.
By providing a plastic sheet of an impact-proof or high-
30 impact material, in particular holohedrally, on the two
surfaces and on the adjoining border or peripheral border
or surrounding side face departing from a surface, a plate-

shaped element will be provided, which 1is nholohedrally



surfaces and on the adjoining border or peripheral border or surrounding
side face departing froma surface, a plate- shaped elenent wll be

provi ded, which is holohedrally 4 enclosed over its entire surface or
entire periphery, even on its edge. The connection between the plastic
sheets provided on the respective surfaces can be effected by gl uing,
wel ding or the like, wherein it is, norecver, 5 feasible to renounce, in
particular, the use of nolds adapted to the contour of the plate-shaped
el ement cor ericd oseel coateditasenequer edritnceheprdroriar tpeAggordi ngetena
preferred enbodinent, it is provided that 10 the plastic sh%ets re
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connection, the preferably provided, at least partial

overlap ensuring an appropriate reinforcement in the region

of the side edge in the connection area of the two plastic

15 sheets. In this respect, it may, for instance, Dbe provided

that a sheet ig folded back into itgelf and covered by the

second sheet, wherein both sheets are subseguently welded

together so as to produce a strong edge.

20 It is, thus, feasible according to the invention, by using
a core of foamed plastic usually having a low weight and
usually having a comparatively low strength, to produce an
accordingly resistant plate-shaped element for supporting
or carrying an object by providing said plastic sheets of

25 an impact-proeof or high-impact material, wherein an
accordingly high supporting strength or resistivity will be
ensured even in the connection area by the connection site

being preferably designed to be reinforced and overlapping.

30 According to a further preferred embodiment, 1t is proposed
that the core is made of foamed polystyrene, EPE, EPP
and/or alloys or copolymers thereof so as to provide an

accordingly light-weight plate-shaped element.



that the core is nade of foaned polystyrene, EPE, EPP and/or alloys or
copol yners thereof so as to provide an accordingly |ight-weight

pl at e-shaped elenent. 5 1In order to achieve the required strength or
resistivity, it is, noreover, proposed that the sheet is nmade of

pol ystyrene, polyethylene and/or m xtures of polystyrene 5 and

pol yet hyl ene, as in correspondence with & further preferred enbodi nent of
t he pl ate-shaped el ement according to the invention. In this context, it
is proposed according to a further preferred enbodi nent that a m xture of
pol ystyrene_and pol yet hyl ene for the sheet contains a 10 maxi num of. 30% of
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embodiment is proposed, in which a sheet 1is made of a

copolymer based on styrene and butadiene.

In order to achieve an appropriate adhesion between the
15 core and the sheets as well as enable the sheathing or
sheathing of the core at appropriate temperatures without
affecting the core structure, it is proposed according to a
further preferred embodiment that the sheet hags a glass
transition temperature of from 100 to 160°C.
20
In order to achieve the degired material and strength
properties, it is, moreover, provided that the sheet is a
multi-layer and, in particular, co-extruded sheet of
polystyrene and/or various polystyrene alloys such as,
25 e.g., butadiene or polyethylene, as in correspondence with
a further embodiment of the plate-shaped element according

tc the invention.

Tn order to achieve the respective resistivity and strength
30 properties, it is, moreover, proposed that the sheet has a
thickness of from 0.3 to 4 mm, in particular 1 to 2.5 mm,
as in correspondence with a further preferred embodiment of

the plate-shaped element according Lo the invention. The



thi ckness of from0.3 to 4 nm in particular 1 to 2.5 mm as in
correspondence with a further preferred enbodi nent of the plate-shaped

el ement according to the invention. The 6 appropriate choice of both the
material and the thickness of the sheet will enable the desired
resistivity properties of the plate-shaped el enent to be adjusted
accordingly, for instance, as a functio® of the weight to be taken up or

5 supported, of at |east one object to be accommbdat ed. According to a
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pertinent regulations allow plastic elements made of a
single material and marked accordingly to be subjected to
usually lower-cost recycling processes, and duties
15 optionally prescribed in connection with the production

and/or distribution or use of such plastic elements are

accordingly reduced for pure-grade elements.

2s already indicated above, the plate-shaped element
20 according to the present invention can be provided with an
accordingly high resistivity, wherein it is proposed
according to a preferred embodiment that the plate-shaped
element has a dynamic load strength of at least 1000 kg.
Such breaking strengths allow for the manufacture of
25 accordingly durable plate-shaped elements for gupporting or
receiving at leasgt one cbject, e.g. for transport purposes.
Load testing is, for instance, performed according to the
EN IS0 8611-1 standard while obsgerving strength values to
be tested which are indicated therein. The maximum dynamic
30 load-bearing capacity usually amounts to 50% of the
measured dynamic breaking load such that a dynamic breaking
load of 2000 kg will (have to) be reached at a dynamic

load-bearing capacity of 1000 kg.



30 | oad-bearing capacity usually anmounts to 500 of the neasured dynamc
breaking | oad such that a dynam c breaking |oad of 2000 kg wll (have to)
be reached at a dynamic | oad-bearing capacity of 1000 kg. 7 As already
poi nted out above, a pl ate-shaped element for supporting or receiving at
| east one object can be provided at a |ow weight, wherein, in this
context, it is preferably 5 proposed according to the invention that the
pl at e-shaped el enent has a density of from12 g/L to 90 g/L, in
particular 25 g/L to 70 g/L. Such a | ow wei ght enables the provision of
pl at e-shaped el enents optionally having | arger _dinensions, w thout
excessi vel yPPn@BR3%G PRENGEGEr AL 2BCHRI givt . PFRdre T HRPef | SBFESPECcElRT on
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peri pher al %g%gggt%h%ﬁ?gﬁfe%%gﬁ]§§§$¥§ﬁﬁgM§iCﬁgaggﬁgﬁg{partialq%ierlé%,

have 15 opth@naluﬁwlwaywﬂxrmmﬁnaunddnsﬁhianqkntﬂxtachi@vep¥eferably

sufficiently firmconnection, it is.provided according, ef
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Wi t hout curvatures or elevations, In particular in the region of the
connect i on, d2hesshshant i alilthdutr espestsisieredfy t Nerworarend ortltd e pfrdvt ded
in the region, of the side edge. As already pointed out above, it may, for
i nstance®. b¥®pEbVicded in this respect that a sheet is fol ded back into
itself and covered by the

for the reliable reception of the connection sites of the
sheets covering the surfaces and the peripheral border,
which, when providing at least one partial overlap, have
15 optionally larger cross sections in order to achieve a
sufficiently firm connection, it is provided according to a
preferred embodiment that the core is degigned with a
peripheral, recessed depression in the region of the side
edge of the connection between the two plastic sheets
20 covering the surfaces. such a peripheral, recessed
depression provides an appropriate reception gite for the
connection of the sheets so as to ensure a flush appearance
of the plate-shaped element without curvatures or
elevations, in particular in the region of the connection,
25 gubstantially irrespective of the connection to be provided
in the region of the side edge. As alréady pointed out
above, it may, for instance, be provided in this respect
that a sheet is folded back into itself and covered by the
second sheet and the two sheets are subsequently welded
30 together so as to provide an accordingly strong or durable

edge.,



second sheet and the two sheets are subsequently wel ded 30 together so as
to provide an accordingly strong or durable edge. - 8 According to a
further preferred enbodinent, it is, noreover, proposed according to the
invention that the plate-shaped el enent conprises a plurality of
projecting support elenents, in particular feet, on one of its 5 surfaces
so as to nake available a pallet-like pl & e-shaped elenent according to
the invention by providing such support elenments or feet. By the option to

provide a phaterdshapedel erentuhening phReaseoedi Nnghyobowewnei ghtiti n itdhe
form of a pallet, 1t is, for instance, possible to replace 10 currently
used pal | et 8°8FOWBEd, Pherpaffet2@eepiditig 1 the iLnveRtien, brakhdhe
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with a]%FfiQSgrgggggrhs%%r%%%%e%%b%%awgéﬁ,l%h%Y%%lagttg%ébrding to the
invention, or the plate-shaped element according to the
invention, enabling a reduced weight at identical strength

properties.

15 For the proper support of an object optionally having an
increased weilght, it is, MOYreOver, provided that a
plurality of feet are arranged in a substantially parallel
manner, as 1in correspondence with a further preferred
embodiment of the plate-shaped element according to the

20 invention.

For a uniform support over a plate-shaped element surface
optionally having larger dimensions, it is, moreover,
preferably proposed that a plurality of feet extend
25 substantially over a total dimension and each substantially

in parallel with an edge of the surface.

With conventional pallets it is known that, despite a
plurality of support elements or feet, these are provided
30 with a defined support surface substantially even on their
surface facing away from the reception surface for an
object to be transported or accommodated, such support

surfaces being required for the reliable positioning of



surface facing away fromthe reception surface for an object to be
transported or accommpbdat ed, such support surfaces being required for the
reliable positioning of 9 such a plate-shaped elenent or pallet on a base
optionally fornmed by planar elenents in different levels. For the
arrangenment of a plate-shaped el enent according to 5 the invention, in
particular in the formof a pallet, it7is “proposed according to a
preferred enbodinent that the feet are designed with recessed or depressed
regi ons on ehehra pé@ltrﬁg‘wdsmlf%ﬁ: conneel dtwpthat passuckddenaduoh

recessed orfgeﬁrgs egi |%ns f%%tsn%tagc%fgr%%gl § ;10 arrangenent of
such a pl at e-shape YePeaiEn than "o ject spose ereon on a shelf
whi ch, as opposed to known configurations, will do mnth carriers or beans

nerely arranged_in correspondence with the depressed or recessed regions
of the pl at E®3h&PEd JI et = thetely %l%%?oﬁ@ﬂ?ﬁﬁ $5CHEEE GFPAEE™E¥s B hus,

no | ongey 1 el Edohekobhe Ar 3k 5 c5h0kAgR heSUthA JH al enahaned iol ament,
so that shelf constructions too can be accordingly sinplified while
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oreoy disposed thereon on a shelf which, as opposed to known
configurations, will do with carriers or beams merely
arranged in correspondence with the depressed or recessed
regions of the plate-shaped element, whereby a holohedral
15 base surface is, thus, no longer reguired for the proper
storage of such a plate-shaped element, so that shelf
constructions too can be accordingly simplified while
increasing the shelvability of such a plate-shaped element
according to the invention.
20
For as universal a purpose of use as possible, it 1is,
moreover, provided that a plurality of feet are arranged in
relatively perpendicular lines and columns in a wanner
known per se, as in correspondence with a further preferred

25 embodiment of the plate-shaped element according to the

invention.

In order to achieve an appropriate strength and resistivity
also of the support elements or feet, it 1s, moreover,
30 preferably proposed that the feet are likewise covered oY
sheathed by a plastic sheet, and that the connection with

the plastic sheet covering the core is provided in the



30 preferably proposed that the feet are |i kew se covered or sheathed by a
pl astic sheet, and that the connection with the plastic sheet covering the
core is provided in the 10 region of the side edge |located on the surface
conprising the adjoining feet. For the reliable arrangenent or nounting of
an object to be 5 arranged on the pl ate-shaped elenent, it is, noreover,
provided in a preferred manner that the €¢Bre, on its surface facing away
fromthe feet, is fornmed with at |east one depression or recess adapted to
the obj ect tedbien suppont edide asigeo lemabisl the pbsi Buodiaeg ofowad ik ol ect ,
10 in partigﬁkar,.in a_manner_ | argely secured against slipping or sliding
by at |east “Offe 3SUER"d&Sr é§5"on or recess. According to a further nodified
enbodiment, it is preferably proposed according to the invention that the
15 core is formed wth guiding grooves or recesses, in particular fqg

recei ving f FRfnghel endaedlet RIS ANGaIIaN; BhaNUT g @t ish&P¥sSG n ©¢
element s, 9L LaskanCesiiad- phapadplodiel ashaped Mhxi ngs 2l eilsvei o be

directly fi o the pl at e-shaped ment r securing the object to be
20 arrangedpeyvidedsuppord eyt ethed plustrereshadd tel éiment corghencfioryishg a

pal |l et by providing additional s ort. elenents or. feet, .t ably
be additi on§HEY S dvicded, %%ﬁyt¢£§%e?%?o%%gﬁEn%SoFogﬁﬁge&%ﬁﬁgag{ﬁégfﬁe 25
sheet (s) isbare hoppedswhohh @ifferenist hickness(es) and/ ocbhjseverab layers

in subregions, wherein subregions, for instance, engaged by liftip
el ements or stppketell £ ik LPi PRafde tiidnspert FAYNEEEhCE FRYCetCRE T

optionaldy desianeq.,ha,he ;accotdiadly LNy R OTAR A% it st and 30
optionally eleVat e orces’in Salélreglon .
or sliding by at least one such depression oY recess.

According to a further modified embodiment, it is
preferably proposed according to the invention that the
15 core ig formed with guiding grooves O0r recesses, in
particular for <xreceiving fixing elements, thus readily
enabling additicnal fixing elements, for instance strap-
shaped or belt-shaped fixing elements, to be directly fixed
to the plate-shaped element for securing the object to be

20 arranged con, or supported by, the plate-shaped element.

When forming a pallet by providing additional support
elements or feet, it wmay preferably be additicnally
provided, for the reinforcement of subregions, that the
25 sheet {(s) is/are formed with different thickness (es) and/or
several layers in subregions, wherein subregions, for
instance, engaged by lifting elements or forks of a fork
1ift for transporting such a pallet are cptionally designed
to be accordingly reinforced in order toO withstand

30 optionally elevated forces in said regions.



- 1.1 To solve the objects nentioned in the beginning, a nethod of the
initially defined kind is, noreover, substantially characterized by: -
provi ding two heated or softened plastic sheets or 5 filns covering the
surface of the core and whose dinmensions exceed the di nensions of the

surface of the <core; - clanping or sealing the peripheral borders of the
sheets outside the core; 10 - evacuatingithe hol |l ow space fornmed between
the plastic sheets by applying a vacuum source; - connecting the plastic

sheets in tire rsedivan @meaobpectphaeakismaa egdgeclof bheinoiegbetweetlad
surface of the core and an adj aining peripheral border of the 5 re;, -
optionally PénﬁGF%gl%h%é?lerFpgﬁgeﬁr6? B 1Yy bBYSRAV S he S é%ﬁﬁ@ﬁh%é?iﬁte
on the periphgrucek-tihescore. It is, thus, altogether feasible to provide a

sinple and 20 reliable nanufacturlng process, with the proper and safe
attachnent of therhedtéddor teof thepddchl ast i EREtE Pdashdc sEReaE® of t he

core being achi eva I b e u h o] w e ween
t he plaf{lc shee¥§eﬁbon¥0 %En§at¥%% %%hggvgiugﬁfs%h%ceégﬁg %éﬁ??gﬁ£§%he
25 appropri ate pasiknreicng efcikhe cornediveon iarea,ofi thepantifadearci e
region of the application of at |east one vacuum source, allows for the
achi evenment of a“FéFi‘abl e connection between the plastic sheets covering

the surfaces of .hhp core apd fde) adhoidingpReriipResal Berders Abfercidd
havi ng conpl eted or Porned t he connection in the region of the side edges,

it is, noreover, sheasisbbatisidg sheplcere;

10 - evacuating the hollow space formed between the plastic
sheets by applying a vacuum source;

- connecting the plastic sheets in the vregion of a
peripheral gide edge of the core between a surface of
the core and an adjoining peripheral border of the

15 core;
- optionally removing sheet portions projecting beyond

the connection site on the periphery of the core.

It is, thus, altogether feasible to provide a simple and
20 reliable manufacturing process, with the proper and safe
attachment of the heated or softened plastic sheets to the
surface of the core being achievable by simply evacuating
the hollow space formed between the plastic sheets upon
application of a wvacuum source. In addition, the
25 appropriate positioning of the connection area, in
particular in the region of the application of at least one
vacuum source, allows for the achievement of a reliable
connection between the plastic sheets covering the surfaces
of the core and the adjoining peripheral border. After
30 having completed or formed the connection in the region of
the side edges, 1t is, wmoreover, feagible 1in a simple
manner to remove, e.g. cut or tear off, possibly projecting

or protruding plastic sheet material in the region of the



manner to renove, e.g. cut or tear off, possibly projecting or protruding
pl astic sheet material in the region of the 12 side edge. By, in
particul ar, sinultaneously providing two heated or softened plastic
sheets, the course of procedure for producing a plate-shaped el enent
according to the invention can be accelerated accordingly. Wen 5
si mul t aneously providing two heated or-seftened plastic sheets, an
evacuation of the hollow space forned between the plastic sheets will be
i mredi at el ysfidasiclge,. wher eim paheiaddati osahulseneburdl dgraddaptied; ttord he
contour of the ore to be coated can be renounced, as alregd%apoin ed out
b

10 above. | ASBFGEr 9o EHIHFE AP T ot di PG i npl'E SRUFTFEI Ui otéss

control whilkgracpi-e¥i:Agng PLOPETIa€ONEEEHEQN between ddhesswrdaceso ofcide
core to be coated and the sheets as 15 well as avoi ding any adverse effect

on the condiitiventabnt he caore, ba | sacasieswsrd pr oposeddipg by pr ef éFeed

manner that _. i of..t he I.s effect t t enper at L e angi.ng
bet ween 90 S%ES?BSQ?OPﬁlgar ?%ﬁ?é?n%odﬁy%n G%gﬁ%f %6 or f%g pr&%er *
attachnment phethe, plaast écasheetsnt @ft heheotwllafy tdwaqe afexrshdpear: eieement
to be covered, it is, noreover, proposed tha i ff rent%il pressur.e or

vacuum of fFBﬁ1Gﬂ?SQ%FO?§eB§F,W%@%aPFi&ﬂWﬁéﬁﬁ?a%) C85har® i s Hppli‘ed,

as in corregpondenes Mtih @ d ust hghlpsefeinad enbodimentoat obibe o225 et hod
according to the i1nvention. Bearing in mnd the present softened or heated

sheets and cthe vaclemaw el appliled, reroisctdaspbl elrgafyalbioiated out
connecti.on between the sheets and the core within an 30 accordingly short
period:%ﬁ t?ﬁgyemherein it is proposed according to a further preferred
enbodi nent of the nethod

In order to ensure an accordingly simple and reliable
process control while achieving a proper connection between
the surfaces of the core to be coated and the sheets as
15 well as avoiding any adverse effect on the condition of the
core, it is, moreover, proposed in a preferred manner that
heating of the sheets is effected to a temperature ranging

between 90 and 190°C, in particular 100°C and 160°C.

20 For the proper attachment of the plastic sheets to the core
of the plate-shaped element to be covered, it 1is, moreover,
proposed that a differential pressure Or vacuum of from 0.5
to 0.9 bar, in particular 0.7 to 0.8 bar, is applied, as in
correspondence with a further preferred embodiment of the

25 method according to the invention.

Bearing in mind the present softened or heated sheets and
the vacuum to be applied, it is feasible to realize a
connection between the sheets and the core within an
30 accordingly short period of time, wherein it is proposed
according to a further preferred embodiment of the method
according to the invention that a vacuum 1is applied for a

period of less than 25 s, in particular 15 s. It is, thus,



according to the invention that a vacuumis applied for a period of |ess
than 25 s, in particular 15 s. It is, thus, 13 apparent that the
manuf act ure of pl ate-shaped el enents or pallets having accordingly high
strengths or resistivities is feasible with short cycle tinmes. 5 In order
to ensure as uni forman evacuation as possible in the connection area or
clanping site or sealing site between-thé plastic sheets to be connected,
substantially over the entire periphery of the plate-shaped el enent core
to be sheat kegparient sthaor ebeemarprfopdsed tdiat paavacsberies B0 capplticedwi a

t ubul |qt-shaped hol | ged __about .th i phery of th
core bet veeR tHE Shebt S TrTHg - O ARpY N8 SEAFrAG I Sad HOT1 O Bt for

the formati ar faspantd alion evet@pRidIe: edgesareas in the region of the
connection of the sheets, being progressively renoved from 15 the area of

connecti on between the two sheets imediately before termnating the

evacuation step,, fs- | pondenc ithoa fur I efer aiodj ment
of the nethod éjccordt{bng&t?%ﬁfﬁeglgnggg??#ﬂ. ngeﬁcﬁgle@v.%ent &%C,%dﬁln
parti cul ar, thar gecaneatpbast bcesheetrs caadpextendéteevatuateéahiper i odse

ibly i lved, it i ddi ti | | d, i ) t hi e) ith
onparal i vers SSRoRt iRl BRE hEc GG T ot aBPE AR hre Y 1 L He bheot o
to the corecherbersheatthed ofe2borover ad, chhab1tbhe shegls allemdd téonal |y

heated during _evacuating, as in correspondence with a further preferred
enbodi nent &P tife SHEHALacchl di g POrEREST nvBEPPERE Five & 3B S t he

I nvention Wa?%lti%de.xxpi '@Eg.u'l%rméf sggtdghﬁgledbyhcy@yong r€X8EP! AL Yangea

enbodi ment s hematically illustrated int acconpanyi ng draw ng.

Ther ei n: about the periphery of the core between the sheets during
clamping or sealing, said hollow means, for the formation
of partially overlapping edge areas in the region of the
connection of the sheets, being progressively removed from

15 the area of connection between the two sheets immediately
before terminating the evacuation step, as in

correspondence with a further preferred embodiment of the

method according to the invention.

20 In the event of, in particular, large-area plastic sheets
and extended evacuation periods possibly invoived, it is
additionally proposed, in  order to achieve within
comparatively short times an accordingly reliable
attachment of the sgheets to the core to be sheathed or

25 covered, that the sheets are additionally heated during
evacuating, as in correspondence with a further preferred

embodiment of the method according to the invention.

In the following, the invention will be explained in more
30 detail by way of exemplary embodiments schematically

illustrated in the accompanying drawing. Therein:



14 Fig. 1 is a schematic sectional view through a first enbodiment of a
pl at e-shaped or plate-like elenment according to the invention; Figs. 2a to
2d depict different steps of the method 5 according to the invention for
produci ng a pl ate-shaped elenent according to the invention, the

pl ate-shaped elenent illustrated in Figs. 2a to 2d being provided with
support elenments or feet; Fig. 3 is a sihplified schematic top view on a

pl ate- 10 shaped el enent during the procedure of arranging and connecting
pl astic sheets oFifil s icover fngenatsheatchitngnatlhericor eclofctge pl dtis~sshaped
el ement, with sl ot-shaped. vacuum neans arranged about, t he, peri pher f the
pl ate- shapBl”8F&RERt bei’hg &ch ??%éﬁmﬁp?ﬁdi55%eéﬂ#ﬁf?fb&e4,%%?@%ﬁ%

enl arged scakeorhgnag par thal inkkhystration of the region where the vacuum
means for arranging and fixing two plastic sheets each durin% t he
evacuation procelu#é- arké pﬁffbv?ged%eﬂﬂi% Slffaranti Preper 2% o”"Si MaHed o

that of Fig ilJus te angene : pl asti heets af ter
t he reﬁ%va?cé?r?%ggvé%gu%&%ev?%%gggggﬁhencé,B%S%%F%??oﬁéo ]fﬁ§§ cohﬁ%ction
of the pl astiemsheet sccoveringg the cdte; EngsntBanandibb andakepertspecti ve

view on the er suyrface and a bottom view of a npdified enbadiment of a
25 pl at - SHAPGUCRF ettt Sheaorth g { B-0he PRvER i4h: EIGE. PFOVaoRAd 6 G o
views sinmlanpberthat e@bnbbdorbhectof the bottomregions of further
modi fi ed enbodi ments of plate-shaped el ements according to the invention
having differenfiguppole & eEmlidrigdotcleritt ur &®P oseVoP 30 Hl%fing a

plate-ﬁ%apeghgﬁggEnglgHggta Bﬁkkﬁg; @Rg procedure of arranging and
connecting plastic sheets ox films covering or sheathing
the core of the plate-shaped element, with slot-shaped
vacuum means arranged about the periphery of the plate-
shaped element being schematically indicated;

15 Fig. 4, on an enlarged scale, ig a partial
illustration of the region where the vacuum means for
arranging and fixing two plastic sheets each during the
evacuation preocedure are provided;

Fig. %, in an illustration similar to that of Fig. 4,

20 illustrates the arrangement of the plastic sheets after the
removal of the vacuum device and, hence, completion of the
connection of the plastic sheets covering the core;

Figs. 6a and 6b are a perspective view on the upper
surface and a bottom view of a modified embodiment of a

25 plate-ghaped element according to the invention;

Figs. 7, 8 and 9 are views similar to that of Fig. 6b,
of the bottom regions of further modified embodiments of
plate-shaped elements according to the invention having
different support element or foot configurations for

30 forming a plate-shaped element into a pallet; and

Fig. 10, in an illustration similar to that of Fig.

2b, depicts a modified embodiment of a method according to



Fig. 10, in an illustration simlar to that of Fig. 2b, depicts a nodified
enbodi nent of a nmethod according to 15 the invention for producing a

pl at e- shaped el enent of the invention. Fig. 1 schematically illustrates a
pl at e-shaped or plate- 5 |like element 1 conprised of a core 2 of foaned
plastic, for instance polystyrene, said core 2 being, in particular

hol ohedral |y, covered with plastic sheets>or filnms 6 and 7 both on its
surfaces 3 and 4, respectively, and on its peripheral border or peripheral
edge or a stheodmndiendgisidefdi0) pacéubihg achileve -armappt opteéatetstfergeh or
resistivityi mggrein it is apparent fromthe schematic illustration of

Fig. 1 that the pf%%tic sheets 6, 7 are connected in the region of an edge
or side edge 8 between the surface 6 and the peripheral border or
surroundi ng_side face 5 at, a _ 15 connection denoted by 9. The connection 9
provi ded i nftfe FedDIFEHH-1FRel 5y délédgerateengbl s theshap¢@bPe pdsit€i-oni ng
of the sheejsd adndne!BecoRbhaadameRt ;0L ke cannectin Sia ke region
of the side 20 edge 8 al so ensuring a reliable connection between 't he

pl asti ¢ sheetst&ncd swhsstworsheat edhie core 22complegel yin |lpartheular
followng Figures, t sane referen nunerals are each retained far

i denti cal e?gﬂ%%?grﬁgg%itgoﬁﬁFFgaﬂgﬁi:ﬁ;%ﬁﬂ%ﬁ ?ﬁ%ﬁg%%.ffﬁmﬁaﬁ PH§s7be
taken frompdenmeihod: st epsridddist satgeh i 8, RidSeai 0 2d that & Ccake
again denoted by 2 is provided wth a plurality of support el enments or

f eet generaw%ylp@@rﬁbngﬁéée5yOIOPEW?Hhﬁﬁﬁhrﬁﬁ%%ea¥h@nguﬁéobédﬁﬂﬁd@ééé by

the plagticrsheets o At dve ! bnl SRR S TADELGn 28,1 haL 1H1g94 cgheet s
wherein it is apparent from the gchematic illustration of
rig. 1 that the plastic sheets 6, 7 are connected in the
region of an edge or sgide edge 8 bhetween the surface 6 and
the peripheral border or surrounding sgide face 5 at a

15 connecticon denoted by 9.

The connection 9 provided in the region of the side edge 8
enables the reliable peositioning of the sheets 6 and 7, the
arrangement of the connection 9 in the region of the side

20 edge 8 also ensuring a reliable connection between the

plastic sheets 6, 7 so as to sheath the core 2 completely.

In the following Figures, the same reference numerals are
each retained for identical elements despite partially

25 varying designs.

It can thus be taken from the method steps illustrated in
Figs. 2a to 2d that a core again denoted by 2 is provided
with a plurality of support elements or feet generally

30 denoted by 10.

To form the sheathing to be produced by the plastic sheets

6 and 7, 1t is apparent from Fig. 2a that these sheets 6



16 and 7 are brought into the region of the core 2 to be sheathed as well
as the support elenents 10, wherein clanping sites 11 are indicated on the
outer edges of the plastic sheets 6 and 7. In addition, it can be seen in
the 5 region of the edge 9, which is recessed or conprises a depression 12
in the configuration depicted in Figs. 2a to 2d, that a vacuumfrom a
vacuum source not illustrated in detail*%s applied to this region via
slotted elenments 13, which will be explained in nore detail below. 10 In
Figs. 2a toafd it &ase roreoier, intdi cated relgaent hef plastéersheettd ibe

subportions_14 |s reinforce conprisin an addi tj onal, pl astic_sheet.

| ayer, sai dséﬁ%bg?fli ofg 1‘ﬁegbonas corp e%%%ﬁ‘t heeies“heeréti% 2@0 by "t he Piasti ¢
sheets 6 angdidnpbngrevic@isng i eird of 68dcpOERI RS thhk witeh, chen usi nge he
pl at e-shaped_elenent 1 as a pallet, are able to take up el evated forces
possi bl y ocetpfFhg 8LEPRE Fhet ahspdt t2diitide pafl 68D BRd S8R 0B not

illTustrated e r e epeo fork Jifls- 0k s)mlar.deviges. 20
To conngct %%gggﬁaéﬁqcégﬁeg?gk% ghdn%hﬁ%?hqf%ei%%%eSZ and to %heathe t he
support el edeptsssiofeél 10, thee @habStdjuratshoetdepiandd7iar €ipeat €d ¢

softened by heating nmeans (not__illustrated) and, in rticul ar r.ovi ded
sinultaneou%?y,Eéggwﬁeﬁgﬁﬁgﬁ“tﬁﬁo%lﬁnﬂﬁﬁﬁ%ﬁt%ﬁ?%ﬁ?a?ggsﬁ%gPﬁnfﬁggﬁyln
brought ingecautuak alppient s© 8sikoreudfilceundid heistotdedlsmansslds as
indicated in Fig. 2b, whereupon the hollow space _formed between the sheets
6 and 7 andveheno¥ihy PﬁeeéBEé12e@o1Bem0§ﬁeéﬁﬁéd1a§e%@WL as the support

el ements or feet 10 30 arranged thereon is evacuated by applying an

under pressure
In Figs. 2a to 2d it is, moreover, indicated that the

plastic sheet 7 in subportions 14 is reinforced, comprising
an additional plastic sheet layer, said subportions 14 upon
completion of the sheathing by the plastic sheets 6 and 7

15 providing reinforced portions 14, which, when uging the
plate-shaped element 1 as a pallet, are able to take up
elevated forces possibly occurring during the transport of
the pallet, and an object (not illustrated) to be arranged
thereon, by fork lifts or similar devices.

20

To connect the plastic sheets 6 and 7 with the core 2 and
to sheathe the support elements oxr feet 10, the plastic
sheets 6 and 7 are heated or softened by heating means (not
illustrated) and, in particular, provided simultanecusly,
25 whereupon the clamping sites 11 are substantially brought
into mutual abutment so as to surround the slotted meang 13
ag indicated in Fig. 2b, whereupon the hollow space formed
between the sheets 6 and 7 and enciosing the core 2 to be
sheathed as well as the support elements or feet 10
30 arranged thereon is evacuated by applying an underpressure
or vacuum in the sense of arrow 15 in Figs. 2c¢ and 2d such
that, with the progressing application of wvacuum 15, an

attachment of sgheets 6 and 7 to the core 2 and the support



or vacuumin the sense of arrow 15 in Figs. 2c and 2d such that, with the
progressing application of vacuum 15, an attachnment of sheets 6 and 7 to
the core 2 and the support -- 17 elenents 10 is effected. In Fig. 2c, an
internediate step during the evacuation procedure is indicated, while Fig.
2d shows the conpleted, attached position of the plastic sheets 6 and 7
to the core 2 and the support elements ot’ 5 feet 10. FromFig. 2, it is
apparent that the use of nolds adapted to the contour of the core 2 to be
coated, as ®eEreasstid isdethtedefleetlnlFicor f, neshamiteainesiipper t-egan be

10 conpl ete i d r. the proper attachnent .of the, sheets 6 and .7,
t he attachnéﬁf9§¥ ?hg g%%&?ét O%h r?%?‘?%%l§of@dicﬁﬁ? Iﬁ%%%§téigf 5& 10
bei ng nerel ghefvbectrd byohbeetappl i g8t hoNe@f B UNOEK PresSsulie: orpMagiiwm t o
the interior., of the hollow space defined by the sheets 6 and 7 and 15
accommodat i AGSERE Cord®. 7 FFEmtHe SeRenat PES |4t $APPORt aBd6PEIGE (38 Fi g.
3, It is appactent that slot-shaped neans 13 are arranged substantially
about the entire periphery of the core 2, by 20 which an underpressure or
vacuumis again applied in the sense of arrows 15. The neans 13, on the

one hand, s evacuate. in_the sense.of arrows 15 and, .an t t her
hand, to sﬁ%%ﬁr%gghe COHS:Zl%u?PHSI R& EgﬁFi36“bﬁ6%%dafemoé§8h%ﬁ%ﬁ%éa
evacuat i on sdbshanticaltloyrabauttidecenti pe vpendepherardd, the Zeinegiconnef the

peri pheral border 5 of the core 2, thus, ensures the reliable evacuation
of the hol | bWHspaEeIdefFREd 1Bet weEn Phe PREEANACSReeBEPHOANE 7 Che Lo

cl anpi A Si&&ﬁgléﬁ@if%ﬁ@i&@eﬁi 95, 2Rt Orafdehavipg heen ot ted fhomdk 9. 3
for the sake of sinplicity and clarity.
6 and 7, the attachment of the sheets 6 and 7 to the core 2
as well as the feet 10 being merely effected by the
application of an underpressure or vacuum to the interior
of the hollow space defined by the sheets 6 and 7 and

15  accommodating the core 2,

From the schematic illustration according to Fig. 3, it is
apparent that slot-shaped means 13 are arranged
substantially about the entire periphery of the core 2, by

20 which an underpressure or vacuum ig again applied in the
gense of arrows 15. The means 13, on the one hand, serve to
evacuate in the sense of arrows 15 and, on the other hand,
to support the core 2 during the coating procedure. Such an
evacuation substantially about the entire periphery in the

25 region of the peripheral border 5 of the core 2, thus,
ensures the reliable evacuation of the hollow space defined
between the plastic sheets 6 and 7, the clamping sites
indicated in Figs. 2a to 2d having been omitted from Fig. 3
for the sake of simplicity and claxrity.

30
Fig. 4, on an enlarged scale, illustrates in detail the
positioning of a tubular or slotted means 13 in the region

directly below the side Dborder 5 or depression 12, an



30 Fig. 4, on an enlarged scale, illustrates in detail the positioning of
a tubular or slotted neans 13 in the region directly bel ow the side border
5. or depression 12, an 18 -evacuation in the sense of arrow 15 being
indicated as well. Fig. 4 substantially depicts the state represented in
Fig. 2d, according to which the sheets 6 and 7 are substantially in

abut ment both on the core 2 and on the 5§11 ustrated subregi on of the
support element or foot 10. At this stage, a retraction of the slot-shaped
el enent 13 énactheisensen ofthar reandd i ebfecotwed Subhitbatindicpaedi ewl ar,
sheet 6 and, bsequent | al so _sheet 7 wi.l| ual |y overlap in the
Fegion of {Hellepfedei SnEbPopart pardl SEB FECebE 1S L HEEP SRTO O Phe
side edge atifhe ead ofctbeaipgripherghiHOrdefe 5 sherebys ighd his are
overl apped state, a connection is effected between the sheets as indicated
in detail fabFrgntbal¥he MegrBAtBENEhecHyerPRpHhg CUithedt iTgH BBt Wdén t he

sheets & ang, 7uL5:2084n0R00k ed 0898 LELALTNEVENG CORR! ked he ac
connecti'on 9 1n fhrs overlrapping 'region, € remai ning residues of the
sheets 6 andn¥sacseageepar atedrastimdi cat ethebys ot tdhmgparbanbeddnt FEEMIF g.

5 it is apparent that a sheet 6.is refolded or folded back into .itself
whil e covergﬁﬁ ?ﬁ%s§e88n8r§ﬁ8e967}stﬁé%ﬁﬁﬁe§h§€F§ %hfg’aﬁ& PRSIy

subsequent | y,yet deg toget herse @S +f or anac skreag of neinf orcathadge
after the separation of the residuals of sheets 6 and 7. The arrangenent
of the conneceroaprsiie Sha tlegicsgi ofi ofhe 25 ¢mes edye bétede tipderal

ver Bhacal PROEL 3.0 e oAU A0k Lo ke seyersd ehlowed ok e
peripheral border 5, whereby, in this overlapped state, a
connection is effected between the sheets as indicated in
detail in Fig. 5. The region of the overlapping connection
between the sheets 6 and 7 is again dencted by 9. After

15 having completed the connection 9 in this overlapping
region, the remaining residues of the sheets 6 and 7 are
separated as indicated by cutting means 17. From Fig. 5, it
is apparent that a sheet 6 is refolded or folded back into
itgelf while covering the second sheet 7, the two sheets 6

20 and 7 being subsequently welded together so as to form a

strong or reinforced edge after the separation of the

residuals of sheetg 6 and 7.

The arrangement of the connection site 9 in the region of
25 the edge between the peripheral border 5 and the core
surface to be covered allows for the achievement of a
reliable connection between the sgheets 6 and 7 so as to
ensure proper strength even in the region of the connection
9.
30
The following Figures are partially perspective views of
different, modified embodiments of plate-shaped elements

each again denoted by 1 and each in the foxm of a pallet.



ensure proper strength even in the region of the connection 9. 30 The
followng Figures are partially perspective views of different, nodified
enbodi nents of pl ate-shaped el enents each again denoted by 1 and each in
the formof a pallet. 19 Fromthe enbodi nent according to Figs. 6a and 6b,
it is apparent that a plurality of support elenents or feet again denoted
by 10 are arranged in rows and col uims-sé?as to 5 enabl e the handling of

such a pl ate-shaped elenent or pallet 1 with an object (not illustrated)
to be accomvpdated or transported t hereon, for instance, by a stacker
truck or fo K Lift illustratio accordln to Fig. ba, it is,,
nor eover , 5]5hﬁ3&3tﬁ3 Ogﬁ@eBFar%?ﬁ%F HapelCeleiht 12 %ﬁ“%t@bsuﬁFaéég

faci ng awayab@)@meme theet a o usuppalt & P11 Sumrd S8 addi tdanal
depressions or recesses 18, which are, for instance, adapted to
correspondlﬁ@nﬁﬁﬁﬁnéﬂéléﬁeﬁﬂ§foﬁrféége@fhﬂ1ﬁﬁW%cﬁnﬂoqaiumﬁﬂw@@daﬁhéﬂeon

S0 Nat o bY <ALEa001 g AN, 0bhpehg ON £ ek PLAL 51 3haped eLarent oot nall el

t he former sécured aga shi Ing b ona provided
recepti on reeédses. irlbﬁﬁfﬁﬁbﬁdlmmﬁj@£®r6$ﬁﬁt6dﬂ]ld%@xaﬁédﬁbdtble&w

support 20 elenents 10 in the form of continuous support el enents
ext endi ng sBESCERCHAILRY oVer FadtTRMSTUh S%GFﬁgnpldﬁ&f SenBit A are

i ITustratedgrsaid supRENd &F erBRis 1 havi nf, addit llqn@lst%rarl%sﬁl%ﬁmg
recesses 19 in their end regions, as is apparent fromFig. 7. Such

addi tional 25 déjp¥ es$ifonsibr Iecegoesorer f orndhstbgde tiefabkbesuskate -
pIate-%ﬂppeghgbggegﬁe%e%% qﬁ qunigg gﬂrgaége%LCLHg away from the feet

or support elements 10, comprises additional depressions or
recesses 18, which are, for instance, adapted to
corresponding fixing elements or feet of an obliect to be
mounted thereon, sc¢ that, by arranging an object on the
15 plate~shaped element 1 or pallet, the former will be
secured against shifting by the additionally provided

reception recesses.

In the embodiment represented in Fig. 7, modified support
20 elements 10 in the form of continucus support elements
extending substantially over a dimension of the plate-
shaped element 1 are illustrated, said support elements
having additicnal depresgions or recegsges 19 in their end
regions, as 1s apparent from Fig. 7. Such additional
25 depressicns or recessges 19, for instance, enable such a
plate-shaped element 1 to be mounted on a shelf
construction merely comprising accordingly adapted carrier
or beam structures, without said shelf structure having to
be equipped with substantially full-area storage oxr

30 stacking surfaces.

In a similar manner, further embodiments of a plate-shaped

element 1 each formed by a pallet are illustrated in Figs.



construction nerely conprising accordingly adapted carrier or beam
structures, without said shelf structure having to be equipped with
substantially full-area storage or 30 stacking surfaces. In a simlar
manner, further enbodi nents of a plate-shaped elenment 1 each fornmed by a
pallet are illustrated in Figs. 20 8 and 9, wherein support elenents or
feet 10 substantially extending over a 3®ngitudi nal extension are again
provi ded, which are again formed with depressions or recesses 19 in

adapt ati on goadif ber emiedegar ingpwonsts Lehs:ons of shekves isutendenlte
achieve an appropriate shelvability by the respective depressions or
recesses 1ge><€%n<aa]agt%ﬁr ft LPBILRUFARRAd iR eife OBnBE G RERLLTY EedéRfed in
Fig. 9 that,pddtiopal, gui.fi A9-0EHOYeE120 &%s@&@ﬂékﬁk 10-betyeenot heg
support elenents or feet 10 in the region the surfaces of the core 2,
whi ch gui di agagraoves haydlf@ﬁrennsbancengbeougédupa1@@@ep¢eSHQdeﬁrnncular
bel t -shaped or _strap-sh fixing means for fixin

b | o BT heC Bl abeTaRgSed ol o SRS Tr5m § RENORT 160 eRbodihEnt
depi cted i nr&bPecdOvei epBesapparebt tBaksaceone . again denoted by 2 is
supported via neans again denoted by 13, said neans 13 conprising slot-
shaped or tubul ar passage openings for creating an 20 underpressure or

vacuumin the §§&§€18£ afrLows 15,4 10 pl asti Ehéhéﬁ‘xbéd@m@R@ Z:egir%%'e%%@dfor

coating the core n’this enbodi ment are mounted and cl anped in a

sui tabl e hUIldFmg mearishalio a@dlﬂﬂonalzguldesge@noﬁei%s B@l arramprer 128t hat
the sheets 6 and |1 be cl npe and sealed.in their |pheral regi ons
when cﬁ§5|ﬁﬁ ?%@9%0$%Fnﬁﬂgﬁﬁﬁ§ht§ fgenby or rddL DB fin P PSgTon’ B9

the surfaces of the coxe 2, which guiding grooves may, for
instance, be used to receive, in particular belt-shaped or
strap-shaped, fixing means for fixing objects to be
immobilized on the plate-shaped element.
15

From the modified embodiment depicted in Fig. 10, 1t is
apparent that a core again denoted by 2 is supported via
means again denoted by 13, said means 13 cowmprising slot-
shaped or tubular passage openings for creating an

20 underpressure or vacuum in the sense of arrows 15.

The plastic sheets 6 and 7 provided for coating the core 2
in this embodiment are mounted and clamped in a suitable
holding means 19 and 20 or 21, respectively, in a manner
25 that the sheets 6 and 7 will be clamped and sealed in their
peripheral regions when closing the holding elements 12, 20
and 21. A hermetically sealed space 22 is thus provided
between the sheets 6 and 7 and the holding means 19, which
is subsequently evacuated in the sense of arrow 15 by the
30 means 13 comprising tubular or slot-shaped openings, so
that the sheets 6 and 7, which are, for instance, heated by
heating means integrated in the holding means 20 and 21 and

schematically indicated at 23, will be attached to the



and 21. A hernetically sealed space 22 is thus provided between the sheets
6 and 7 and the hol ding neans 19, which is subsequently evacuated in the
sense of arrow 15 by the 30 means 13 conprising tubular or slot-shaped
openings, so that the sheets 6 and 7, which are, for instance, heated by
heating nmeans integrated in the holding neans 20 and 21 and schematically
indicated at 23, will be attached to theZ21- contour of the core 2, and
optionally feet 10, by the application of a vacuum as is illustrated for
the enbodi remitcofr Fbg. the f ebrienstancad | bpEigeal2g afek2d.10B |byr3duired,

the neans 13, which are also used to support  the ﬁgre 2, tloqii
conpri se ad@PPildratipiss&fe DpefPAge™ vi aSwhitéh & i KfacuatT on

of the hol | Qw32 22 rSteiet ched hat ween the sheetis s and: 7arhc$ &ffected,
for instance in the sense of broken-line arrows 24. 10 Thus, also in the

enbodiment illustrated in Fig. 10, a connection of sheets 6 and 7 is

effecteqsln t.he rngfngﬁgé?thgegH qft gﬂukﬁbéﬁgg ggoohsggetgprgu ‘ﬁﬁéas

to ensure dV%? |ng o thé core fe"Sheets 6 and 7

Simlarly, @&@ ncbhe preceding opiediaEnt andpassei | hddiraded] |passage
particular, in Figs. 4 and 5

, the means 13 which, throughj%ggé Iar of
sl ot - shapedo@&@ﬁpﬁ@s W%%wﬂﬁl%%tﬁntﬁd@%ﬁéaﬁ?é ENE I AtdLor %dh?

support and 220 posjt '&%éé&&?r@e@w@%“@% theesheet s andi g &f eedesmyed
after haV|ng attached the sheets 6 and 7 to the outer contour of the core

2 to be coatfed; isEthnat daincomsectsroie fof ik eghalgltlse GEfMRMY 4% effected in

t he re%%on of the edge 25 by further evacuation. If required, residual
portio

Thus, also in the embodiment illustrated in Fig. 10, a
connection of sheets 6 and 7 is effected in the region of
the support on the edge 25 of the core 2 S0 as to ensure an
overall sheathing of the core 2 by the sheets 6 and 7.

15
Similarly, as in &the preceding embodiment and as
illustrated, in particular, in Figs. 4 and 5, the means 13
which, through their tubular of slot-shaped openings, serve
hoth to evacuate the interior 22 and to support and

20 position the core 2 between the sheets 6 and 7 are removed
after having attached the sheets 6 and 7 to the outer
contour of the core 2 to be coated, so that a connection of
the sheets 6 and 7 is effected in the region of the edge 25
by further evacuation. If required, residual portions of

25 the sheets 6 and 7 may be removed after connection, in
particular welding, as discussed in the preceding

embodiments.

The schematic side view of a core 2 represented in Fig. 10
30 may constitute a side view of the plate-shaped element 1
illustrated 1in Figs. 7 to 9, with throughgoing or

longitudinally extending feet 10 being indicated.



25 the sheets 6 and 7 may be renpved after connection, in particular
wel di ng, as discussed in the preceding enbodinents. The schematic side
view of a core 2 represented in Fig. 10 30 may constitute a side view of
the plate-shaped elenent 1 illustrated in Figs. 7 to 9, with throughgoing
or longitudinally extending feet 10 being indicated. 22 1In order to
obtain a pl ate-shaped el ement havi ng an 2accordingly | ow wei ght, yet
exhibiting the required stiffness or strength, the core of the

pl at e- shapednel epeat toi spbicernn nat apdeterstepefl f edmedngol ystyimene arEPE
EPP 5 and/or alloys_or copolyners thereof. Wile such a ggre %EPEMHQQWEd
pl astic, as®&cPufelIpds a°% el YE+vBFy | dWSstr "% esi8Fi vitV2

suf ficient é%&%@gégs_ of Lhecpkate- shared @l @feRtcOh 1pald habati Id1drent
ensured by 10 providing a sheét 6, 7 of an accordingly inpact-proof or

hi gh- i npact Lmeitser i &by whischnwid, | mﬁﬂ%oﬁﬁeém@$QQMﬁQ%W$?Wr%%@ingpﬁheEPP

connection prqcedure.illustrated, r..J nst , In Figs. 2 and 3. As a
functi o ongﬁzogt?E%ﬁyﬁsOfocgg%lg%%%ng§F§%%%roads to be taken up, sheets
6, 7 having, for 15 instance, thicknesses of between 0.3 and 4 mm in

particular about 1 to 2.5 nmm can be used. Were |ow |l gads _are t e taken
up, conpar aFhiépy SHith 3h&ers 62 2twidaamed R13Ast ancé?® saerT\"/LéE%fi ?n%lr%i 15 as

protection - Lnst.,, dighle | |8 shesets 1651 ¢4, havifw dhdeknessesyof  at
| east 1 nn1g§§a?ﬂ??%?b? ﬁhstanégﬁﬁ%rovide thé'de§€red strength for

accommodat i b§ ateordiatg yeHightrel vaelet Sheptlhateri #lid i &iE (GHEERELY or
foils 6, 7, for instance

pol yat yibnePEOTS TRy Gt nGPERE. i br O o e Bl BATY ety B At o
high-impact material, which will be connected therewith
during the connection procedure illustrated, for instance,
in Figg. 2 and 3. As a function of the strengths to be
achieved, or loads to be taken up, sheets 6, 7 having, for

15 instance, thickneggses of between 0.3 and 4 wm, in
particular about 1 to 2.5 mm, can pe used. Where low loads
are to be taken up, comparatively thin sheets 6, 7 will,
for instance, serve primarily as protection means against
dirt, while sheets 6, 7 having thicknesses of at least 1 mm

20 will, for instance, provide t+he desired strength for

accommodating accordingly higher loads.

Sheet materials for the sheets or foils 6, 7, for instance,
include high-impact or impact-resistant polystyrene,

25 polyethylene and/or mixtures of polystyrene and
polyethylene, wherein multi-layer and, in particular, coO-
extruded sheets of polystyrene and polyethylene will, for
instance, be used to achieve the degired strength
properties.

30
Tf both the core 2, and also support elements or feet 10 to
be optionally attached thereto, and the sheets 6 and 7 are

made of polystyrene, an accordingly pure-grade plate-shaped



pol yet hyl ene, wherein nmulti-layer and, in particular, co- extruded sheets
of polystyrene and pol yethylene will, for 1instance, be used to achieve the
desired strength properties. 30 If both the core 2, and al so support

el enments or feet 10 to be optionally attached thereto, and the sheets 6
and 7 are made of polystyrene, an accordingly pure-grade plate-shaped 23
elenent 1 will be provided such that itsZpeusability or recycling ability
wi |l be enhanced, arid/or duties to be paid will be reduced considering
the fact thatieamapitr exgidde wadprhenced readh| yheecyctablreupbatie-isyaped
element 1 can 5 be provided. Wen forninqlthe | at e- shaped el enent as a
pal | et i ncF&dYRd 1 SGppdrt L eFénetitlst oPef ¢8It St oPRPNG Tt HEViCFe 2° 1%

| ndi cated | 51093142 g0 2 A% el dn 885d 1 GShe B8 d10 hd Andlidl. gthes

di mensi ons &f the substantia |y or generally rectangular or oblong core 2
may range betwvieerhenags ni meaviidyzecofy AGPLe 6O ke Sohamednd langaki funFdi ze
of usually 1500 x , 1500 x 200 mm Suitable internedi ate sizes my be nade
avai | abl 2 a®%a FEGNCE6h of the requirenents of at 15 | east one object to be
transported or supported by the plate-shaped elenment or pallet 1. In
particular as a function of the |oads to be taken up, or the forces to be

expect ed, f@hemstfareenadurtiifg 20 e dHpotd att diithe bl ate- s%ap%?ifje?%mnt

L my have o dansity alwpddPartdrulas o2% il 10 J838i50 as oraryide
an accordi ngly |§h -werght pallet or ﬁfate-shaped el ement 1 having a
conpar at i velay liowiweitght ,id oFigast ancep 2dsasomparedst ok fovde 1 réhspor ¥

Squortfoora%%flféf g%ge%ﬂrnensions of the substantially or generally

rectangular or oblong core 2 may range between a minimum

cize of 400 % 600 x 50 mm and a maximum size of wusually

1500 % 1500 % 200 mm. Suitable intermediate sizes may Dbe

made available as a function of the reguirements of at

15 least one object to be transported or supported by the

plate-shaped element or pallet 1.

In particular as a function of the loads to be taken up, ©r
the forces o) be expected, for instance, during
20 transportation, the plate-shaped element 1 way have a
density of, in particular, 25 g/ to 70 g/L so as to
provide an accoxrdingly light-weight pallet oOr plate-shaped
element 1 having a comparatively low weight, for instance,
as compared to known transport supports or pallets made,

25 for instance, <of wood.

As already pointed out above, high-impact polystyrene, a
co-extruded sheet material comprising an upper layer and a
lower layer each made of a styrene-butadiene copolymer and
30 a high-impact polystyrene, a mixture of a styrene-butadiene
block copolymer with high-impact polystyrene and similar
sheet compositions may, for instance, be used for the

sheets 6, 7.



25 for instance, of wood. As already pointed out above, high-inpact

pol ystyrene, a co-extruded sheet material conprising an upper |ayer and a
| ower | ayer each made of a styrene-butadi ene copol yner and 30 a hi gh-i npact
pol ystyrene, a m xture of a styrene-butadi ene block copolyner with

hi gh-i npact pol ystyrene and simlar sheet conpositions may, for instance,
be used for the sheets 6, 7. 24 Such-aZ4tructure of the core 2 of

pol ystyrene and such sheets 6, 7 allow for the accommobdati on of | oads of,
for instance, 1000 to 1800 kg of a dynam c |oad and 2000 to 5 6000 kg of a
static load at a core size of the plate-shaped _elenent 1 of, for instance,

1200 x 1000S5H&D it FESma 9yee dPﬁerﬁ}eongoﬁF theCforP B S 5T s fRAc e St

about 1000 ghééQsm@ st atiig J,086S, Of nbP 2k ARRIRYBH eby 13248008, kgf@nd
dynami ¢ | oads of up to approxi mately 800 to 1000 kg can be taken up.

addi ti on, su@htﬂatenla10@©nﬁpndﬁﬂbhskalKﬁviaodypﬁ@lcadhﬁé$eﬁﬁﬁtE@podfﬁénlc

br eaki ng Iogg%rol Fﬁgup to 33@3: 15. I thecoq_yeenglé)g Svagclat Pégt@prg%ﬂtg%ges

p055|bly re erlod% of &ime,” as 1 n accordance wit

nmet hod st epsechepresertred fidr ErgﬁsarQ:e’:l,ndLZ'ﬁO addiddonah. heating of the

pl astic sheets 6 and 7 to be brought into abutment on 20 the core 2 and the
optional Iy present support elements or feet 10 may al so be provided during

I 'w‘lf&il pé&&ggg£eai%§eﬂg%oﬁsorokn%tn%m@@réamﬁ,cafsg by ddeReat bng
means of Fig. 10. - - al ns:
about 1000 x 750 mm, static loads of up to approximately
10 3000 kg and dynamic loads of up to approximately 800 to

1000 kg can be taken up.

In addition, such material combinations allow £or the
achievement of dynamic breaking loads of up to 3600 kg.
15
Tn the event of evacuation procedures possibly requiring
extended periods of time, as in accordance with the method
steps represented in Figs. 2 and 3, additional heating of
the plastic sheets 6 and 7 to be brought into abutment on
50 the core 2 and the optionally present support elements Or
feet 10 may also be provided during the evacuation

procedure, as is, for instance, indicated by the heating

means of Fig. 10.



I. A plate-shaped elenment for supporting or carrying an object, including
a core (2) of foaned plastic having a 5 generally rectangul ar shape, said
core (2) being, in particular holohedrally, covered with a plastic sheet or
film(6, 7) of high-inpact material at least on its two surfaces (3, 4),
characterized in that a connection (9) of the plastic sheets or filnms (6,
7) covering the core (2) on 10 its two-saefaces (3, 4) is forned in the
region of a peripheral side edge (8, 25) of the core (2) between a
surface (3, 4Li@fs.the core (2) and an adjoi ni ng peri pheral border (5) of
the core (2). 15 2. A plate-shaped el enment according to claim1,
characterized in that the plastic sheets (6, 7) are arranged and/or

connected in an,at_ .l east rtia er pi ner ih-the en of
their connegfio% égf&%?fﬂ% %ép%g¥g?§ﬁa6%gpekg%€%?@ac?ording Eg%ng?ﬁll or
2, charact ewijzed i nitbatdihe coreot) (29 nafle fofarfeganetis pot y SEyrierde, & EPE,
EPP and/or alloys or copolyners thereof. 4. A plate-shaped ele t -
accordi iy t GSEEFERYY, FSTARIVR I ha R i zﬁll(lgn THEY tﬁ@ sﬁ%%{@%]fa, N is
made of pogmr&ﬂ%r pRLystbylene ,and/@re it yies of Pohysiyresmetandr

pol yet hyl ene. 5. A pl at e-shaped el enent accordt;g to claimd4,

characterizédlim that 7a ndkt brighofmpelystiatermel datp§FV§ﬁhyPEngg¥%rtWﬂe
o1 at o- Shapel “GIGHAR  ecor bl ngEE e S et b tor 5 Ehds eVEr Fon l n L hat ¢ he

sheet (6, 7krhagiagasshddwnsit ionlnenper at urecotrinenti8d tore60e) on

10 its two surfaces (3, 4) is formed in the region of a

peripheral side edge (8, 25} of the core (2) hetween a

surface (3, 4) of the core (2) and an adjoining peripheral

border (5) of the core (2).

15 2. A plate-shaped element according to claim 1,
characterized in that the plastic sheets {¢, 7)) are
arranged and/or connected in an at least partially

overlapping manner in the region of their comnmection (9).

20 3. A plate-shaped element according to c¢laim 1 or 2,
characterized in that the core (2y is made of foamed

polystyrene, EPE, EPP and/or alloys or copolymers thereof.

4. A plate-shaped element according to claim 1, 2 or 3,
25 characterized in that the sheet {6, 7) ig made of

polystyrene, polyethylene and/or mixtures of polystyrene

and polyethylene.

5. A plate-shaped element according to claim 4,
30 characterized in that a mixture of polystyrene and
polyethylene for the sheet (6, 7) contains a maximum of 30%

of polyethylene.



5 7. A plate-shaped el enent according to claim4, 5 or 6, characterized in
that the sheet (6, 7) is a multi-layer and, in particular, co-extruded
sheet of polystyrene and/or various polystyrene alloys such as, e.g.,

but adi ene or pol yethylene. 10 8. A pl ate-shaped el enent according to any
one of clainms 1 to 7, characterized in that the sheet (6, 7) has a

thi ckness of from0.3 to 4 mm in partitciébar 1 to 2.5 nm 15 9. A

pl at e- shaped el enent according to any one of clains 1 to 8, characterized

in that both thg g@l@:ézéhéﬁgdt helsheet HdorAiral e uradelafinpokyséyr ene.
10. A pl at e- shape | ement according to any one of claims 1 20 to 9,
char act er i z6BaFACERAL 2E6e pinat élsapddicel EHSRE (196 had a Mifharft ¢ °GHF

strength of 8L, east, 1000 koo e A Plalsr shared warent according to any

one of clains aracterized in that the plate-shaped el ement (1)
25 has a density of from12 g/L to 90 g/L, in particular 25 g/L to 70 g/L.

12. A pl ate-shaped_el enent accordi ng to_an ne of_cl al tog 1]
charact €t i z&d ith PhaferRE286Fe T3 td@EFéﬁ@&Wﬁtﬁ? §%Q§mperlpﬁera

recessed deppgssi-eR-i223 i Mt heaiegi e ehetlte s4 p|676}dg:&s(& @5) ¢ Of Layhver
connection (9) between the two plastic sheets (6, covering the

surf aces. Zind13lmmrm@@mpeﬁ%%ﬁd%ﬁ?%%g?ft@W% R AW 1
to 12, characterized. i e i@& sngggg elenmept o(1) neeARLELSES &
plurality of ®prs ectpngyégg%8%? e ﬁ i'n particular feet, on one
of its surfaeesethyléndA plate- shaped elenent according to claim 13,
10
8. A plate-shaped element according to any one of claims 1
to 7, characterized in that the sheet (6, 7) has a

thickness of from 0.3 to 4 mm, in particular 1 to 2.5 mm

15 9. A plate-shaped element according to any one of claims 1

to 8, characterized in that both the core (2) and the sheet

(6, 7) are made of polystyrene.

10. A plate-shaped element according to any one of claims 1
20 to 9, characterized in that the plate-shaped element (1)

has a dynamic load strength of at least 1000 Kkg.

11. A plate-shaped element according to any one of claims 1
to 10, characterized in that the plate-shaped element (1)
55 has a density of from 12 g/L te 90 g/L, in particular 25

g/L to 70 g/L.

12. A plate-shaped element according to any one of claims 1
to 11, characterized in that the core (2) is designed with
3¢ a peripheral, recessed depregsion (12} in the region of the
side edge {8, 25) of the connection (9) between the two

plastic sheets {6, 7) covering the surfaces.



characterized in that a plurality of feet (10) are arranged in a
substantially parallel manner. 10 15. A pl ate-shaped el enent according to
claim 13 or 14, characterized in that a plurality of feet (10) extend
substantially over a total dinmension and each substantially in parallel
with a border (5) of the surface (3, 4). 15 16. A plate-shaped el enent
according to claim13, 14 or 15, <charackérirzed in that the feet (10) are
designed with recessed or depressed regions (19) on their facing-away
surfaces connechegiwiclh dhesurdlage(t4)ac20-dihg APl ate-shaped element1

according to any one of claims 13 to 16, characterized i ttlat atpl lity
of feet (10F° arde afRaRyedcthzeedl 4ty V1dF p%?%eﬁ&iaéﬁl'gsaﬂegieée ity

in a manner r | at-g3 o E‘éﬁ{ﬂ%ﬁ‘t acai«ing oo any
one of cl ai ﬁé%%l Slt%% fﬁ?p%ﬁ%%&%f?gegki@%%ﬁg %t he feet (10) are |likew se
covered or dheathedchysar Feadt,i eorshewt (F7)itambihagethe connection with
the plastic sheet (6) covering the core (2) 1is provided in the region of
the side edge (8, 25) located 30 on the surface (4) conprising the

adj oi ni ng feet (19). pi%teApl=afeet Shapedeet enenicactiorgi ngot o cdmyimonel df
clainms 13 to 18, characterized in that the core %2% fn its 28 surface
(3) facing awayactemians faettia)a Phurgdiorimed i RSt af 19 baRt® oher 219

depressi on qr, Lecess (AR) Adapted 10 dheaohiect to be supported. 5 20. A

pl at e- shaped el'ement” according to any one of clains 1 to 19, characterized
in that the core (2) is forned with guiding grooves or recesses (20), in

partchl o L9 eSS LI P FLETRD! o A0 g AuBl A shape ol e
characterized in that a plurality of feet (10} extend
substantially over a total dimension and each substantially

in parallel with a border (5) of the surface (3, 4).

15 16. A plate-shaped element according to claim 13, 14 or 15,
characterized in that the feet (10} are designed with
recessed or depressed regions (12) on their facing-away

surfaces connected with the surface {(4) .

20 17. A plate-shaped element according to any one of claims
13 to 16, characterized in that a plurality of feet (10)
are arranged in relatively perpendicular lines and columns

in a manney known per se.

25 18. A plate-shaped element according to any one of claims
13 to 17, characterized in that the feet {(10) are likewise
covered or sheathed by a plastic sheet (7), and that the
connection with the plastic sheet (6) covering the core (2)
is provided in the region of the side edge (8, 235) located

30 on the surface (4) comprising the adjoining feet (10).

19. A plate-shaped element according to any one of claims

13 to 18, characterized in that rhe core (2), on its



to 20, characterized in that the sheet(s) (6, 7) is/are fornmed with

di fferent thickness(es) and/or several layers in subregions (14). 15 22. A
nmet hod for producing a pl ate-shaped elenment (1) for supporting or carrying
an object, including a core (2) of foaned plastic having a generally
rectangul ar shape, said core (2) being, in particular hol ohedrally,
covered with a plastic sheet or film¢6287)y of high-inpact material at 20
| east on its two surfaces (3, 4), characterized by: - providing two heated

or softenedgpkastiC Sheets-10ig dudysr{én Thecoxeri ngohhe isurfaoed 3yid) of
the core (2) and whose di nensions exceed the di mensions of the surface

(3, 4) of thé cbpesf2)one 28lepxEsEisithg 8r Seaffhg the pérPpiiécal tBor'det s of

the sheets ) .Qu e.core (2);, - evacuating the hollow space (22)
f or med betm@%ﬁeféet%p gégﬁl&g%gété (6, 7) by applying a vacuum source; -

connecting the plastic sheets (6, 7) in the region of 30 a peripheral side
edge (8, 25) of the core between a surface (3 of the co , an
adj oi nimy pPEri %@ﬁéitadwv‘f@qe(ﬂrfeqth@“‘ccoc?re&(r% ?];2029—:l n%pcfrf‘%n%fl ég%%lﬁrgos} ng
sheet portiens 1pfoj €64i-Rgcbeyend ithecgonneski @oysi t e2) 9)isortdhecheriphery

of the core. 23. A nethod according to claim22, characterized in tgat 5
heating of thédiheet SYBVED (T ef FREEEHSE0 a2Pdnperdt urPX TarYiHy betheen

90C and 1909@c2&v@@£fi€¥#%ﬂé‘%%9%¢§H¥%- 160C. 24. A nethod according to claim

22 or 23, characteéerize at a vacuumof fromO0.5 to 0.9 bar, in
particular 0.7 to 0.8 bar, is applied.

10 21. A plate-shaped element according to any one of claims 1
to 20, characterized in that the sheet(s) (6, 7) is/are
formed with different thickness(es) and/or several layers

in subregions (14).

15 22. A method for producing a plate-shaped element (1) for
supporting or carrying an object, including a core (2) of
foamed plastic having a generally rectangular shape, said
core (2) being, in particular holohedrally, covered with a
plastic sheet or film (6, 7) of high-impact material at

20 least on its two surfaces (3, 4), characterized by:

- providing two heated or softened plastic sheets or
fiims (6, 7) covering the surface (3, 4) of the core
(2) and whose dimensions exceed the dimensicns of the
surface (3, 4} of the core (2) ;

25 ~ c¢lamping or sealing the peripheral borders of the

sheets (6, 7) outside the core (2% ;

- evacuating the hollow space (22) formed between the
plastic sheets (6, 7) by applying a vacuum source;

. connecting the plastic sheets (6, 7} in the region of

30 a peripheral side edge (8, 25) of the core between a

surface (3, 4) of the core (2) and an adjoining

peripheral border (5) of the core (2);



25. A nmethod according to claim22, 23 or 24, characterized in that a
vacuumis applied for a period of less than 25 s, 15 in particular 15 s.
26. A method according to any one of claims 22 to 25, characterized in
that a differential pressure or vacuumis applied via tubular or
sl ot - shaped hol | ow neans (13) 20 arranged about the periphery of the core
(2) between the sheets (6, 7) during cldRprng or sealing, said hollow
means (13), for the formation of partially overlapping edge areas in the
regi on of the corpectinen 1(9) rétothegsheels (HorTions lpeiongcpriogr essymwedy
removed fromthe area of connection (aé 25 between the two sheets (6, 7)
i medi ately bef of&® CEHSTAIHY THE e cdt i G REPIPHEY £ %%f%&mdmg
to any one of clainms 22 to 26, characterized in that the sheets (6, 7) are
additionally 30 heated during evacuati ng. ’

23. A method according to claim 22, characterized in that

5 heating of the sheets (6, 7) is effected to a temperature
ranging between 9%0°C and 190°C, in particular 100¢C and

160¢°C.

24 . A method according to claim 22 or 23, characterized in
10 that a vacuum of from 0.5 to 0.9 bar, in particular 0.7 to

0.8 bar, is applied.

25 . A method according to claim 22, 23 or 24, characterized
in that a vacuum is applied for a period of less than 25 s,

15 in particular 15 s.

26. A method according to any one of claimg 22 to 25,
characterized in that a differential pressure or vacuum is
applied wvia tubular or slot-shaped hollow wmeans (13)
20 arranged about the periphery of the core (2) between the
sheetes (6, 7) during clamping or sealing, said hollow means
(13), for the formation of partially overlapping edge areas
in the region of the connection (9) of the sheets (6, 7).
being progressively removed from the area of connection (9)
25  between the two  sheets {6, 7) immediately hefore

terminating the evacuation step.

27. A method according to any one of claimg 22 to 26,
characterized in that the sheets (6, 7) are additionally

30 heated during evacuating.



