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WO 95/23682 Al, based on International Patent Application No. PCI/AU95/00100 filed on 28 February 1995, relates to fabrication
of structurally strong articles from inherently weak materials, such as expanded polystyrene, coated with one or more layers of thermoplastic
sheet materials, such as amorphous polyethylene terephthalate (APET). The present invention is an improvement of the above and provides
interior members, which are either inherently finid permeable or which may be perforated to become so. The interior members are provided
for decoration, increased strength and other individual properties and are sandwiched or encapsulated by the heat deformable outer layer(s).
The method of forming the layered structural article consists of selecting a plurality of shape defining members (81, 82, 83), not inherently
load bearing, but at least partially fluid permeable, locating the members (81, 82, 83) one above the other to form a stack (80), heating
one or more thermoplastic sheets for the external skin (87), moving the heated sheet(s) (87) in relation to stack (80) to bring them into
position overlying stack (80), applying a fluid pressure differential between opposite ends of stack (80), so that members (81, 82, 83) of
stack (80) arc compressed and sheet(s) (87) conformed to the shape of stack (80), and air trapped betwean stack (80) and sheet(s) (87) and
also within stack (80) passes out of stack (80), and then cooling the thermoplastics sheet(s) (87). The net result is covering sheet(s) or skin
(87) tensioned in all directions. Various applications are disclosed for the structure, namely, building clements, advertising signs, motor
vehicle panels, bolsters, brass plates, pallets, surfboards and sailboards.




very Substiantial strength can be fabricated. Sonme exanpl es of various
stauct ur al articles are disclosed in that PCT specification.

The . obj ect of the present invention is to further inprove upon the above-
20 menti oned di sclosures, in particular by the provision of a nunber of

I nterior nenber ach of either inherently fluid perneabl
perforated to gg%(%?{%’l?fw d perneable. The I nterior menber‘%rz{

provi ded, for exanple for the purposes of decoration and/or addi ti onal
strength and/or their individual operties,” and are. sandw ched or

encapsul ated by the heat defornﬁéﬁ@ D SSRYGCTURABARTIGLES. SUMMARY OF THE
| NVENTI ON In accordance with a first aspect of the present

t th i s discl d t h f .f I d st f. I
art 1l e havi g | oad B PRGFTE dpupion B 0, i, SbReRot of GBSy s apralts®
shape defi ni ng fromenherentlyewtakmatenials and isalitected ne a excdification mlmn;mpmhnaﬁm,
fﬂ(‘) aza,'bgap: ﬁé@' | ¥ sasjeamel rﬁdﬁig%d%éd‘% yaérﬁaﬁ&m PREREASp li%SﬁdiﬂNBOPCWRﬁéglﬁbiOO
net hod conpri si ?Fé‘glang %B@ ¥t appls ts Silich! B ‘}“%P%‘bsﬁféjﬁgig%dp Wafﬁf‘t?f@s

menbers one aboa«pphbﬁmnot hdihet coritentsn of sthatcintemanonal patent ( @)pliestiin rege ahereby

thernopl astics gl beledt QpeBiffation B CRdsiladferetide); (3)
novi ng said heategﬁb eet re aPIV% to said stgcksto %rlng t he heated sheet
into 35 o a p03|t|on overlylng sai d stack; (4) applying

ASLNS

a fluid pressurB ( .:-?’-n hat side of sai d sheet renote
Lo 23 P S U ) s B S bty
the shape of saF‘éP‘-'EBﬁﬁr"%@s fabncauon o stmcmrafly strong artic es om an
material such as expanded polystyrene (EPS) which is coated with one or more layers
of a thermoplastic sheet material such as APET (amorphous polyethylene terphalate).
15 By themselves such materials have a negligible strength, however, by carrying out the
processes described in the above-mentioned PCT specification, a structurai article of
very substantial strength can be fabricated. Some examples of various structural
articles are disclosed in that PCT specification.
The object of the present invention is to further improve upon the above-
" 20 mentioned disclosures, in particular by the provision of 2 number of interior members
. each of either inherently fluid permeable or perforated to become fluid permeable. The
interior members are provided, for example for the purposes of decoration and/or
additional strength and/or their individual properties, and are sandwiched or
encapsulated by the heat deformable outer layer(s).
25 : _
SUMMARY OF THE INVENTION
' In accordance with a first aspect of the present invention there is disclosed a
method of forming a layered structural article having load bearing capabilities formed
from a plurality of shape defining interior members and at least one external skin, each
30  of said plurality of shape defining interior members being not inherently load bearing
and being at least partially fluid permeable, said method comprising the steps of:
(1) locating said plurality of members one above the other to form a stack;
(2) heating a thermoplastics sheet intended to form said external skin;
(3) moving said heated sheet relative to said stack to bring the heated sheert into
35 a position overlying said stack;. :
. (4 applying a fiuid pressure differential between that side of said sheet remote
from said stack and that side of said stack remote from said sheet, to compress the
members of said stack and conform said sheet to the shape of said compressed
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10 thermoplastlc material which compresses said members of said stack together and
conforms to the compressed shape of said stack.

DESCRIPTION OF THE DRAWINGS
Embodiments of the present invention will now be described with reference to
16 the drawings in which:
Fig. 1 is a schemauc cross-sectional view through a mulii-layer structural
article in accordance with a first embodiment,
Fig. 2 is a schematic perspective view of a metal reinforced structural article in
accordance with a second embodiment,
20 Figs. 3 and 4 are views similar to Fig. 1 but illustrating the process of fonmng
a shaped structural article in accordance with a third embodiment,
Fig. 5 is a cross-sectional view through an advertising sign including a light,
Fig. 6 is a cross-sectional view throngh an automotive part illustrating two
different methods of securing fixing fittings,

25 Fig. 7 is a schematic and partial perspective view of a brass plate such as used
at doctor's premises,
Fig. 8 is a perspective view of a multi-layered article having a secured fixing
member,
Fig. 9 is a partial cross-sectional view along the line IX-IX of Fig. 8,
30 Fig. 10 is a cut away view of a three layered article,
Fig. 11 is a perspective view of a pallet formed from multiple layers of
cardboard, ‘
Fig. 12 is a perspective view of a curved panel the result of a lack of
compensation,
35 Fig. 13 is a perspective view of a generally domed base plate which provides

adequate compensation, and
Fig. 14 is a transverse cross-sectional view through a surfboard or sailboard
manufactured in accordance with the present invention.
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With the block 1 in position above the base plate 2, and the layer of

10 impermeable material 4 in position above the block 1, the sheet 7 is heated by means of
a heater (not illustrated) until at least soft or plastically deformable, and is then located
over the assembled block 1 and material 4 and clamped between a pair of clamping
rings 8 as illustrated. Either the clamps 8 are moved downwardly in the direction of
arrow A, or the base plate, block 1, and material 4 are moved upwardly in the direction

16 of arrow B, or both. Then the air or gas located between the sheet 7 and the base plate
2 is drawn out from beneath the sheet 7 so as to conform the sheet 7 to the shape
determined by the block 1 and material 4. This is similar to vacuum forming but is
significantly different in that the block 1 is permeable and therefore air which is located
between the material 4 and the block 1 is able to pass through the block 1 and out the

20  holes 3 as indicated by the arrows in Fig. 1.

Furthermore, since the layer of impermeable material 4 is not able to conduct
such air, the perforations 5 are located within the material 4 in order to permit the air
located between the sheet 7 and the material 4 to pass through the perforations 5 and
thence through the block 1 and out via the holes 3. As explained in the above-

25  mentioned PCT specification, the removal of the air can be brought about by applying a
reduced pressure or vacuum to the holes 3, by applying a positiire pressure to the upper
side of the sheet 7, or by both methods simultaneously. The pressure difference is
applied for a sufficient length of time for the sheet 7 to cool and thereby adopt a final
position which is conformed to the shape of the block 1 and material 4 and which binds

so  them together by the creation of tensional forces in the sheet 7 in all directions. After
the release of the clamp 8, the edges of the sheet 7 can be trimmed so as to have the
same periphery as the block 1. In this connection it will be appreciated that the clamp
8 extends all the way around the periphery of the block 1 in order to provide an
effective seal together with the base plate 2.

36 Various types of impermeable material 4 can be used including ABS plastic
sheet, metal sheet and metal foils. Where an impermeable material 4 is used then
perforations or vents are provided in order to permit air located between the sheet 7 and
the material 4 to be evacunated via the block 1 and holes 3. However, it is not necessary
that the material 4 be impermeable since such permeable material as thin timber
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conduct perforated on the underside of the block 1 so as to enable a second sheet 27 to be

15  conformed to the upper surface of the block in the manner indicated in Fig. 1 above and
in the above-mentioned PCT specification. The second sheet 27 is trimmed to have an
edge indicated by means of broken lines in Fig. 2 so that the upper sheet 27 overlaps
the lower sheet 17. If desired the order of the application of the sheets 17 and 27 can
be reversed in which case it is the upper sheet 27 which is perforated.

20 The result is an exceptionally strong structural article in which the cap 14 is
provided with a rigidity far in excess of that which one would expect from sheet metal
having a thickness of the order of 1 mm and into which fasteners, such as self-tapping
screws (not illustrated) can be inserted. Thus the article in Fig. 2 finds particular
application as a cool-room door, or wall panel, where physical abuse or abrasion is a

25 consequence of the use to which the article is put. Another application is as an
advertising sign in which the cap 14 forms the rear side of the sign and the underside of
the block 1 as illustrated in Fig. 2 forms the front face of the side. To this front face
can be adhered, for short periods, paper advertisements which are changed at regular
intervals. Not only is the sign inexpensive to construct, and able to withstand strong

s0 loads caused by high winds, but the sign itself is entirely coated with sheet plastics
material such as APET which can be formulated to be resistant to weathering, does not
require painting and so on.

Turning now to Figs. 3 and 4, these drawings illustrate sequential steps in a

similar process in which a regularly shaped block 31 as before is intended to be

a5 conformed to an irregularly shaped final. configuration. In this conmection an
irregularly shaped former 32 haviné holes 33 is supported on a perforated base plate 2.

The block 31 is covered by means of a sheet 37 and clamp 38 in the same general
manner as described above in relation to Fig. 1 and in the above-mentioned PCT
specification. However, during the application of the pressure difference between the
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| nper meabl e si ncgo SUGNnAGEARAR Rigled, o @biréif a (ddbotafiveTRidterial, such as a perforated
aluminium foil, 34 can be sandwiched between the sheet 37 and the block 31. The
inner surface of the sheet 37 can also be printed or painted.

It will be appreciated that in Fig. 3 the starting material is the regularly formed

15 block 31 which is conformed during the manufacturing process to adopt the irregular
profile of the base plate 32. However, it is not necessary that the block 31 be a
rectangular slab to commence. In particular, the block 31 can be moulded to an
intermediate form which is easily able to be extracted from the mould and in which the
final intended form would not be easily able to be extracted from a mould. Under these

20 circumstances, the former 32 can be provided with the final desired profile and the pre-
shaped moulded block 31 can be shaped to the desired final form during the
manufacturing process. This enables inexpensive and uncomplicated moulds to be used
for the initial moulding step thereby reducing overall costs. )

It will also be apparent to those skilled in the art that the former 32 can be

25  porous - for example being fabricated from sintered or aerated brass, rather than have
holes 33. Also compressed air applied to the former 32 can be used to blow the
finished article free of the former 32.

Turning now to Fig. 5, in the manufacture of advertising signs, and in
particular, those advertising sign including gas discharge lanips such as neon lights, it

30 is necessary for the glass tubing of the gas discharge lamp to be supported. With a
neon light, the light itself may be of very substantial dimensions often covering a
surface area of several square metres. Thus the framework required to support the
glass tubing, particularly against high wind loadings, is both of substantial size and a
substantial weight. This framework has hitherto been fabricated at some expense and

35  over a considerable period of time. .

In the arrangement shown in Fig. 5, the support for the neon light 40 takes the
form of a block 41 covered by a sheet 47 as before. If desired, the glass 40 can be
supported by spaced apart pillars 49. In Fig. 5 a small gap is illustrated between the
glass 40, block 41, pillar 49 and sheet 47 in order to make the sheet 47 apparent.
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i nserted. Thus tomterial t57 thereby) prividing a "clasks Afinish " tg| ayfomotive ustry standards for
body panels. Two methods of securing fixing fittings are illustrated. In the first
method a blind hole 52 is formed in the bolster and the sheet 57 extends down the sides
and into the base of the blind hole 52. Into this aperture is able to be screwed a

20 threaded stud 53 which has a length approximately twice the depth of the blind hole 52.
The external threads on the stud 53 are able to grip the material of the sheet 57 and thus
provide a firm anchorage. A nut (not illustrated) or similar arrangement is then used to
secure the stud to the vehicle chassis, for example. '

In an alternative arrangement, a similar blind hole 55 has an internally

25 threaded boss 56 inserted therein where it is initially secured in position by means
either of a frictional fit and/or by gluing. The boss 56 has a flange 58 having small
openings 59. The sheet 57 is then applied and covers the boss 56 with portions of the
sheet 57 being drawn into the openings 59 to lock the boss into position. Then the
sheet 57 covering the threaded aperture of the boss 56 is cut or otherwise ruptured.

30 The internally threaded boss 56 is then able to receive a threaded fastener shank, or

" similar, as a means of fixing the bolster 50.

In Fig. 7 a still further embodiment is illustrated. Here a brass plate 74 such
as used to advertise the presence of a.doctor's rooms or surgery, is engraved with
letters 70. Previously such plates would tarnish and thus would have to be polished at’

ss regular intervals. However, by coating the plate 74 by a suitable layer of clear plastics
sheet material this task is avoided. Essentially the plate 74 becomes the material 4 of
Fig. 1, the plate 74 being positioned above a slightly smaller permeable block 71. No
glue or other adhesive is used between the plate 74 and block 71. Also small
perforations or drill holes 75 are located in each of the depressions formed by the



application as a cool -room door, or wall panel, where physical abuse or
abrasion is a 25 consequence of the use to which the article is put.

- Anot her application is as an advertising sign in which the cap 14
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can be adhered, r ﬁort peri ods, paper advertisenents whi CthF’éugﬂ%d
at regqgul ar intervals. Not only is the s‘i7g'n | nexpensive to construct,
and able to withstand strong 30 |oads caused by high w nds, but the sign
itself is entir eleftersF8 cEhiyenahles pisdetvyeen the coyering sheptc(net ilustrated) and the/piate 74
whi ch can betformi?é\@ﬂuitéa.bfhé&ﬁbﬁﬁgimedﬁw@ﬂpﬂédaﬁ?ﬁi%?om@k scorgdzmund
requi re painting,and .sp on S ur . o_Figs.

those. dr avi ngs 1 PEREFPASTY OF M bleck 7 “%I“é‘p‘é’li“ﬁ&éme OP the Beass pikje Z‘?’og@éssc“l%‘h"
whi ch a regul ar | govering sheebans:¢nables the binck Il do be remavied d dde resulids @ bighlyoreflectived

to an irregul grl yorshed 8fhss hddid piaRWHishwall héttarnish/sirdcB iitSis PRRERED frof e elements
irregularly shapgdtﬂ‘ or ner, havi ng holes 33 is supportéd on a perforated
base plate 2. ¥ W@%?é%&erm is covered by neans of a sheet 37 and
clanmp 38 in the sane ghrtbe alkernative, therblock 71 gan berstainddos aciackiog membet.at i on to

Fig. 1 and in the abovgsggglih $E S, Mellayered strdtRBA! driicia of fife-prédenCiibéntiod '¢an, e

the appl i cation of fhe pressune difference, DG ChS tom a taminate 'Ps cootral

PCT/ AU96/ 00548 layer 81 of expanded polystyrene (EPS) positioned between two oufer layers 82, 83
formed from paper fabricated as cardboard. The outer layers 82, 83 are each illustrated
as formed from three flat sheets and two layers of corrugations. 'I"hose skilled in the art
of cardboard manufacture will be aware that other combinations such as four flat sheets
and three layers of corrugations are possible.

18 As before the panel 80 is coated with one or more layers of the sheet material
87 which is illustrated in Fig. 8 in cut away fashion to reveal the interior of the panel
80. The result is a structurally strong panel 80 formed from inherently weak materials
such as EPS and cardboard. Since cardboard is not strong, is badly affected by
moisture and is not regarded as a food grade material, the resulting panel finds many

20 uses since it is structurally strong, is water and liquid impervious, and the sheet
material can readily be made to food grade quality.

Furthermore, in articles made hitherto from paper or cardboard, securing any
type of fitting is extremely difficult. Any attempt to glue 2 fitting results in the outmost
sheet of cardboard either tearing or de-laminating at low applied forces so a very weak

25 fitting results. Similarly any attempt to use screw fasteners such as a self tapping screw
' merely results in the fastener tearing from the cardboard material.

However, these problems with the prior art are overcome in accordance with
the present invention by the encapsulétion of a female threaded fitting 84 (such as a
conventional plumbing fitting) underneath the sheet material 87. The fitting 84 can be

so fabricated from plastics such as PVC or polypropylene or from metal such as brass or
galvanised iron. In the event that a metal fitting 84 is used, during the application of
the sheet material 87 the fitting 84 is preferably heated prior to the heated sheet 87
coming onto contact with the fitting 84 as the pressure differential is applied. This
prevents the fitting 84 absorbing heat from the sheet 87 and thereby preventing proper

3s flow of the softened sheet 87. :

As seen in cross-section in Fig. 9 (only the upper portion of cardboard
layer 82 being iltustrated therein) the heated sheet material 87 adheres tightly to the
outer surface of the outer cardboard layer 82 and to the exterior surfaces of the fitting
84. The provision of two apertures 88 in the outer sheet of cardboard allow air to be



sheet 37 and the base plate 2 so as to evacuate the air from between the

hase plate 2 and the sheet 37, the block 31 conforns to the profile of
the former 32. Provided the former 32 does not have any particularly
sharp corners, the EPS or simlar nmaterial of t he bl ock 1,

particularly whi | st warnmed by the heated sheet 37 to sone extent I s able
to 5 conformWQS¥M6rofiie of the former 32. If necessary RENAUSGH¢SHe
applied whilst the pressure is al so exest-ed. Si nce the
vacuumis applied to the holes 3 of the base plate 2, and/or the

posi tive pressur@nisct@Pd RoimewWithia thé) @red pdfacentthé deeadsf8st bethstﬁmng 3%, thatnighsthe

the sheet 37

pressure | s rgfem&aitﬁtﬁ@#ﬂégnt‘nwf%@@*%ﬁ% ted et ﬁ*“ﬁ#&'t}mﬁ“
31 remains in t heasily svacuatedf Grhisateswis w%gkqehtr@ ,gmg@rawn down digh %é“
illustrated in Fpg-tigdads 85 dﬁﬂrﬂ:@@lo@ed@ﬂtﬁt%m/ﬁle sutface Diche hyens2. In this

perforated alumnlum 0., . 3 anb a

and the bl ock8 3160mpfRlon st“P'Hﬂe ﬁﬁga gh gj}&% ‘?&’)éﬁetﬁé s
printed or pai ntnﬂtenal87andtheremmmnglaxpn wm&iwmdhﬁhmtexﬁtm!gﬂltx t he
starting material is tfg ﬁ WdResioh 6Pﬂﬁﬁsﬂtc&5matbhﬂ080 ol thahthfeddd 85 Ghdahe e Gn

during the manufacturln e the irre ar fi f the

base plate 32. I—m@ll g“ﬁ‘?ﬁ{%ﬁ 2% sf‘ﬂ%att F‘ﬂ’é{’% %E’%@’e ht%ng

rectangul ar sl abmiake atstmm'lmchanwaqum@@hao the: paneh 80 c [Even though the sheet| material o

an | nter, S'EdB‘Efa?dfa%”ih%E Phrédiis 8354 vty aing tHe GhidBness 4rtd @dufl W iinbifiey the
C

be-ext ract ed 1 r ok Sfe dexds dl i 355 o 18, g pcfibie i@ oS o)
be provi ded w t htielmalé fastenei®s i red profile and the pre- shaped
moul fec't B'”O‘r:]k 3r10g2n bﬁl_rt%@ﬁﬁé%ﬂativ@ tf@ W@\?Lﬂr@ﬁ&t présefi, ﬂlst:xhbmnét&m 87 wmo
e used . FoPuiyihe RerALly SFEAR R e R 10 B6Y°4 B e &}%%aﬁ“ﬂéﬁét .
1t will alsoibe Amderthese cicconistaneess Kiel sheet matcvﬂeoca ingHthe opening of #he fitting 84
be 25 porous - Eﬁib@&ﬁ@%&aﬁ 15 @hdlle prapes Erikhgindnt Byt Male el 86, FHiCHE smtlar
brass, rather t h%;]thr:]: eaded boss 56 of Fig. 6. Irrespective of which arrangement is selected, the
sheet material 87 holds the fitting 84 tightly to the strong panel 80 and results in a
strong and versatile fixing arrangement.
20 A further embodiment is illustrated in Fig. 10. Here a panel 90 is provided
with an external skin of sheet material 97 as before. Part of the sheet material 97 is cut
away to reveal the interior of the panel 90 which consists of two outer foam layers 92,
93 formed from EPS or GCET, for example, and a central layer 91 formed from
cardboard. Although only a single corrugated layer for the central layer 91 is
25 illustrated in Fig. 10, it will be clear that the central layer 91 can be made up from
many cardboard layers if desired. Also two cardboard layers and one EPS layef
therebetween can be provided, if desired.
The arrangement of Fig. 10 finds particular application as a wall material for
refrigerators, cool rooms and the like.
30 A still further embodiment of the present invention is illustrated in Fig. 11.
Here a pallet 100 is formed from entirely recycled materials. The shape of the pallet
100 is fabricated from a plurality of cardboard layers 101 stacked one above the other.
The cardboard is encapsulated in sheet material 107 as before which is preferably
formed from recycled PET obtained from re-cycled soft drink bottles. Thus the
35 strength of the pallet 100 arises from the tensional forces created in all directions in the
sheet material 107 as it cools whilst the shape of the pallet 100 is determined from the
shape, thickness and number of layers 101 of the cardboard. Both materials are low
cost and light weight and the resulting pallet 101 is itself recyclable. As before, a



hol es-33." ‘Al so conpressed air applied to the former 32 can be used to bl ow
t he finished article free of the fornmer 32. Tur ni ng now
to Fig. 5, in the manufacture of advertising signs, and in .
particul ar, those advertising sign including gas discharge |anps such as
neon lights, it IS necessary for the glass tubing of the _gas discharge
lanp to be suppd ?2’3?‘ ith a neon light, the light i tseIP%TWbe
very substantial dinensions often covering a9- surface area of severa
square metres. Thus the framework required to support the gl ass

t ubi ng, particul aomiynagmetmmﬁmlga is eatcAwaydn Hig Wotorrewsal sheeardhoaidilayers
size and a 161 bBthe iiteridr offeh t. This framework has hitherto been

I the arrangensnt shoticd fieapest mmeeclt &' UF, 037, 9617 87, BECA oo pomdehs s
2 a3 Lo e ke it e et i
g 24U to contraet; i 1 jedd! i ig, 12
o190 | 1l B et e 17 bt Sk o B e et
PCT/ AU96/ 00541 ofia rectangiansiak 110 offoamtweaterial AuctcssuBPS.y I thefapplication af theyshea
the outer surfacefiral M7 e SMb 110 was placed on a flat base such as base plate 2 in Fig, 1.
Whilst applying a further layer of sheet material to the underside of the slab
10 110 would to some extent correct this problem by means of a balance of forces, it is not
always desirable or practical to do this.

Instead, as illustrated in Fig. 13, it is better to provide compensation by
shaping a perforated base plate 112 so as to have a slightly raised centre. In addition,
the pressure differential or vacuum is applied for a long time until after the sheet

15  material 7, 17, 27, 37, 47, 57, 87, 97, 107 etc. has cooled. In this way the shape of
the base plate 112 counteracts, or compensates for, the distorting effect of the tensional
forces created by the cooling and shrinking sheet material 7, 17, 27, 37, 47, 57, 87,
97, 107 etc. '

Turning now to Fig. 14, it is important in modern surfboards and sailboards

20 that a peripheral bead of soft resilient material extend around the edge of the board to
prevent damage to humans in the event that the board should collide with a person in
the water. In this further embodiment of the invention the body 121 of the board 120
can be formed from expanded foam such as EPS and be provided with a horizontally
extending groove into which a soft rubber bead 123 is inserted. This arrangement

25 forms a three layer horizontally extending stack formed from bead 123, body 121 and
bead 123. .

The entire board 120 is covered by sheet material 127 as before in order to
encapsulate and maintain in position the members of the stack. The sheet material 127
~when cooled is sufficiently flexible to permit the encapsulated bead 123 to still exhibit

30 resilient, shock absorbing properties.

In addition, the techniques described above in relation to Figs. 8 and 9 are
useful in encapsulating a mast fitting in the case of sailboards or a leg rope fitting in the
case of surfboards. Again, although a gap is illustrated in Fig. 14 between the board
120 and the sheet 127 to permit the sheet 127 to be seen in the drawing, no such gap

35  actually exists. .

' Set out in tabular form below are various combinations of materials able to be
used in the above described articles.




l'i ght- 40, - bl ock 41 and pillar 49 and therefore no such gap exists in
actuality. In particular, the ' nst the glass of the
neon |ight 40 and is entirely {FHE SHEEEHAS BEENS] consequence the Ii ght
emtting capacity of the neon |ight 40 REPLAGED5 iphpaired. Quite the
reverse, as illustrated in Fig. 5 the DBIoCK 4T can be shaped so as to
provide a refl P68 i1 f ace to the rear of the neon |ight APCIAT6/0ps41
particular, a reflective alum nium forf044 can be positioned behind

t he neon B ght 40, if desired, so as to very substantially enhance the
light emtting propertiw bef ore, thahermoplatit Khéd Watdre: [
preferably provided a nult l.city of t| erforations (not 10

il lustrated). M&?% #ér ations ha size or dianmeter of the
order of 0.1.mMmGECET and are entirely invisilpgg to the casual observer.
As seen in Fig. 6, a portion of a dashboard, _such as a knee bol ster, used
in the f abiGARELi on of autonobiles is |Im§rated The bol ster 50 S
formed from GCE egi stered Trade Mark wrgghd@ essentially a hi gh
grade form of eygg’egleWS pol ystyrene or si ?10 ar material and is
preferably coat Falywrethane o Iayers of sheet Polycarbenata/Boly@tert her eby

providing a f . mgh?i\/e | AGHES toy &lfr?&dards for body
panel s. Two rret dﬁgfdrg%c%nl ng IXI ng Tittings are I Tustrated. In the

first met h&&par,tﬂarﬂhpathl'lémb@')l s formed in the bolster and the sheet 57
ext ends down th%%;i fps d hole 52. Into
this aperture '%§]ii &{%ﬂa{%}kﬂh&lﬁ%ﬁ?hreadey}@f 3 which has a

| engt h approxi mately WI ce depth of the blind hole 52. The
external thread®olyprapylenst ud 53 are able to §ANp- Pdipstyreberial of the sheet
57 and thus provide a firm anchorage. ( Ll lustrated) or
simlar arrangenent is then used to seca‘m hl?aoqé ¥ 0 the vehicle

chassis, for exanple. I n an al HOBR Polgstprenaingenent, a
simlar blind hole 55 has an internall y 25 ?, {YB%pﬁffjnﬁgss 56 inserted
therein where it is initially secured in pos P ans ei ther of
a frictional fit and/or by gluing. The boss Mmflas a flange 58 having snal |
openi ngs 59. The sheet 57 is then applied anﬁ/ﬁ&xe_r& tﬁce boss 56 with

portions of the
- Cellulose Acetate

PBT
PPE
Acetal
PVC
NORIL

It will be understood that each of the inner core materials listed in the left hand
column can be coated with each of the sheet materials listed in the right hand column.

The foregoing describes only some embodiments of the present invention and

5  modifications, obvious to those skilled in the art, can be made thereto without departing
from the scope of the present invention.

For example, a roofing tile fabricated from several layers of cardboard and
encapsulated with the sheet material would be too light in weight to remain in position
on a roof in high winds. To overcome this problem, the space between the

10  corrugations of the cardboard can be filled with sand prior to encapsulation. This low
cost strategy enables a roof title of comparable weight to a conventional ceramic or
concrete roof title to be produced.

This Sheet Has Been Replaced




sheet 57 H“lmmmmutllmnult he openings 59 to lock the boss into position.
Then the vering the threaded aperture of the boss 56 is

cut or othérwfse ruptured 30 The internally threaded boss 56 is then

able to receive a threaded fastener shank, or simlar, as a means of
fixing the bol gt & {Dgl% In Fig. 7 a still further_ enbodi ment

is illustrated! % brass plate 74 such as used to FRFAUEALB4 he

presence of a doctor's rooms or surgery, maved W th letters 70.
Previ ously such pl at es woul tarﬂlsh and 0 g eq?hed at
35 regul ar intervals W&?F Joroyng a, lavered SHuey Emfif' e ¢

of clear plasti a:apab:lmas feﬂmdtfmmaepiuralitytolﬁshapedeﬁnihg interiordmembedrs amdh at hhdtpne

the plate 74 be sﬁgﬁ,t r@&ﬁ:rdfaga,& Rkali gshf%eg e%u%éﬂlh&ﬂg&ahﬁm%érs

posi ti oned above a slj Iy snal | er

ot her adhesi ve jBberemly ﬁeﬂ%a Aeast, papialy ctuid P%“E’éﬂ%n%‘ﬂ mmeth
perforations sor ddehkadieeﬁtepiﬁf:are I ocated in each of the depressions
formed by the .
PCT/ AU96] 00541 1) loc%ggsy&)ﬁm&y of members one above the other to fo}'m_a stack;

letters 70. This endDl eBbeating atharmoplastics sheep intonded, tosioamsaid external skids r at ed)
and the plate 74  (3) tmobﬁzgesuiachamdheeﬁ'matﬁe\t@ kdid Gtacl GEbringSthe heMed Bidet Rib

2gai nst the.under'si daoBpoR il i g, 73 Py BIOLY O e Pk T
10 -(4) applying a fluid pressure differential between that side of said sheet remote
- from said stack and that side of said stack remote from said sheet, to compress the
members of said stack and conform said sheet to the shape of said compressed
stack and mutuzally engage said sheet and compressed stack, air initially trapped
between said stack and sheet and within said stack passing through said stack; and
15 (5) cooling said thermoplastics sheet, or allowing same to cool, whereupon
tensional forces arise in said sheet in all directions.
2. A method as claimed in claim 1 including the step of locating said stack on
a perforated base plate.
3. A method as claimed in claim 1 wherein said base plate is curved in a
20  direction opposed to curving of said stack brought about by the creation of said -
_tensional forces in said cooled sheet.
4. A method as claimed in claim 2 wherein said base plate is shaped to have a
pre-determined shape and said stack is conformed into said pre-determined shape.
5. A method as claimed in any one of claims 1-4 including the step of
25' maintaining said fluid pressure differential until after said sheet has cooled.
6. A method as claimed in any one of claims 1-5 wherein some or all of said
stack members are formed from different materials.
7. A methad as claimed in claim 6 including the step of perforating any of said
stack members not formed from an ipherently at least partially fluid permeable
30  material.
8. A method as claimed in any one of claims 1-7 including the step of locating
a light between said stack and said sheet.
‘ 9. A method as claimed in any one of claims 1-8 including the steps of
(a) locating a fastener receiving apertured fitting between said stack and sheet
- 35* with the aperture of said fitting facing said sheet; and
: (b) clamping said fitting to said stack by the application of said sheer.
10. A method as claimed in claim 9 wherein said apermure is at least partially
occluded by said cooled sheet and said cooled sheet is cut away from said aperture to
permit same to receive a fastener.



vl
covefing sheet and enables the block 71 to be renoved. The result is a

highly refle brass nane plate which will not tarnish
since it is aﬂ"ummnm:ﬂ“ﬂm el ement s by the covering |ayer.

In the alter na‘tl\fe 'th® bt ock 71 can be retained as a backing nenber.

As seen in Fig the | ayered structural article of the present invention
can, in a%‘?ﬂ"”’?‘urther enbodi ment, consist of a panel SBCFAPNS4lr om
a lanminate of a central 10 | ayer 81 of expad@ed pol ystyrene (EPS)

positi oned between two outer |ayers 82, 83 formed from paper
fabricated as cardbobi-d.ATHethedtes claiped dngolaing P swhereincsnid | dpepureaiedn fluid
as formed from t bo@uhicationskidie sAd stack hmbsaid sites coiiforamd! th B int vy -of Ehid

skilled in the a it f an ufacture will be aware that oher
o e safe 16 RcHR R bt

conmbi nati ons suc and three | ayers of corrugations
are possible. 15 12 A metidd #scslaimedtin glagmifl orsll whereipesaishiaperure ininternally

nore | ayers of thﬁeﬂa@gﬁdm%ﬁ&weﬂeﬁﬁ Wédabgis illustrated in Fig. 8 in
cut away fashion to |t erior of t he anel 0. result |s
a structurally stron&f ﬂ§§ aﬂmﬁ?ﬂ%%ﬂé mﬁgjl%\é’gﬁeﬁaéﬁ

such as EPS and peioﬂbcmmm&mwccmmdshbets not strong, is badly

af fected by moi sture and is nqot regarded as a food grade material, the

resul ting panel find¥nehyneied as claimed ihany one of shesprecgding claims “&ermgaldusmpe
wat er and | i qui ddefining vinterier maﬂbérblemhmécted fronmiredhe r tlads eﬁis ?dbf

de to food t
mt ﬁer?o ??Omgggéiy&g@nhéﬁl’%)d ecurl rfgﬁg#tﬁs%&o%l F‘g‘fy%f?a qrVirgin
extremely diffic teriek (Rgper, Cagbgardy Timber; Resing: mmralrfdlewmnhdmg
sheet of car dboaﬂgl ash mameamem@tpmmlmbpﬂaie aig said thexopliglic Slibef MafeAiAl 80
a very weak 25 g&écpg?&?s%és clasd ”&dﬁ&&ﬁg agy %ﬂ@%ﬁ?’?syﬁ Gscggwg !

&HPS

fasteners such as sel appl ng screw
tearing from t he PeliFrBepate{Polyesist; blends, ABS Polystyrene Hlendsy t Bpdystyrpaeo bleods
with the prias asm\hrRalysmeneomndﬂ LDPE (elyseyetict blends, HDPEe Polyeteéte blends,

convent | onal Lf‘ﬁ#ﬁﬂ'ﬁ%?. st ShA SRE HRReRCafblel bl 8@9*5% Aietl,

fitting 84 can h&V!

15. A layered structural article having load bearing capabilities formed from a

plurality of shape defining interior members located one above the other to form a

20  stack, each of said plurality of members being not inherently load bearing and being at
least partially fluid permeable, said stack being at least partially encapsulated by at least
one sheet of thermoplastic material which compresses said members of said stack
together and conforms to the compressed shape of said stack. _

16. An article as claimed in claim 15 wherein some or all of said stack members

26  are formed from different materials.

17. An article as claimed in claim 15 or 16 wherein any of said stack members
formed from a material which is not mherently at least partially fluid permeable is
perforated.

18. An article as claimed in any one of claims 15-17 wherem a light is located

30  between said stack and said sheet.

19. An article as claimed in any one of claims 15-18 wherein a fastener
receiving apertured fitting is clamped by said sheet between said sheet and stack with
the aperture of said fitting facing away from said stack.

20. An article as claimed in claim 19 wherein said sheet is cut away from the

35  interior of said aperture. :

21. An article as claimed in claim 19 wherem said sheet conforms to the interior

of said aperture.



30 . fabri- ca Ia tics such as PVC or polypropyl ene or from netal
such as bra E“liﬂ" t,“mnl sed iron. In the event that a netal fitting

84 is used, cation of the sheet material 87 the
fitting 84 is preferably heated prior to the heated sheet 87 com ng
onto contact with the fitting 84 as the pressure differential is _applied.
Thi s preVW@7/®166c fitting 84 absorbing heat fromthe sﬁ’gg{wg%;ﬂd

t hereby preventing proper 35 flow of the st¥1ened sheet 87.

As seen in cross-section in Fig. 9 (only the upper portion of cardboard

| ayer 82 being ill uystr Areskticlecisailaiined it alne ohe of shaints 1921 avlierdin 82id apbrture s

tightly to the , oard layer 82 and to
the exterior Suwé]g%ﬁe?:!q&%?s@ﬁ?ﬁﬁﬂ%x&@%ﬁ&#ﬁ&?ow sion _of .two
apertures 88 in theé3putAl atipie@s cﬂh‘@ﬁ‘F dB ARy JoRg Pf)\ﬁ“ﬁ‘i“? 15522, avherein 'said shape\p
97/ 09166 defining jnterior members are selected from ‘the class consisting of Expanded

PCT/ AU96/ 00541

condycted frdm DolysiyTe F\%PS&?r ea (ﬁ a((::en t‘??e"‘tﬂm eatlg ]ggl:e(t)l*an?,hR&P'clte{llor Vzggln

t hrough t he Cellniese Matprial, Bapes o Cavibosrd, ZimberResinshavingyeinggsd fillers l@‘&‘ﬂéd
l'ayer from whenfig ol arcPébrfted cemelﬂ'aﬁﬂ Bolgptopéticaid sdidl thertroplabficsstieet mbtenﬂheet

material 87 bein a do htI ds an ose
contact with th@eq?f%ﬁ‘ VP%’H '%H;%ero%z&ﬂls‘llr} t Efl PE?G ﬂoﬁ/@a{rﬂolﬁu{e
PolycarbonatelPolyester blends ABS Polystyrene blends HIPS Polystyrene blends,
10 SAN Polystyrene blends, LDPE Polystryene blends, HDPE Polystyrene biends,
Polypropylene, Vinyl, PMMA Acrylic blends, Cellulose Acetate, PBT, PPE, Acetal,

PVC, and NORIL.




5 connection it should be borne i h nlnd that a gap is illustrated between

t he sheet material 87 and the remaining |ayer 82 and fitting 84 which
‘does not exist in reality. The tight adhesi on of the sheet
material 87.to the threads 85 neans that an externally threaded nal e
fastener 86, or simlar, can be screwed into the fitting 84 ke a
strong nmechanw7/08necti on to t he panel 80. Even though tf#ﬁéﬁé’moﬁ?
material 10 87 as drawn into the threads 8 is very thin, the thickness
can be enough to nodify the pitch of the threads 85 and this needs to
be taken into account in selecting the pitch of the mal e fastener 86. -
In the alternative, if the apertures 88 are not present, the sheet materi al
87 will only be partially drawn into the threads 85 as indicated by
the broken Iine 89 in Fig. 9. 15 Under these circunstances, the sheet

mat eri al occluding the opening of the fitting 84 can be cut away to
enabl e proper engagenent by the nmale fastener 86. This is simlar to
the threaded boss 56 of Fig. 6. Irrespectiyg of i ch armpngenent is

sel etted, the yheet material 87 holds/thg Titting/8 tlghtly to the
strong panel 80, and esults |n a §
arrangenent . 238 N Fig. 10.
Here a panel 90 ARNCYGE TN GE ETR Hal 97
as before. Part t he
interior of t
93 forned fro
cardboard. Alt
is 25 illustra
can be made up f

u.ﬂgd from
h| {l ayer 91
10, Jmnll be clear hat the central dyer 91
nany éhr board layers if desired. Also two

cardboard | ayerstand one EPS |ayer t her ebet ween can be provided, if
desi red. The arrangenent of Fig. 10 finds particular
application as ' a wall material for refrigeratorsF@ goms and the-
i ke. 30 A still further enbodi nent of the pfe vention is

illustrated in Fig. 11.

SUBSTITUTE SHEET (RULE 26)



Here a pallet 100 is forned fromentirely recycled materials. The shape of
the pall et 100 is fabricated froma plurality of cardboard | ayers 101
‘'stacked one above the other. I- 5 ¥s encapsul ated in sheet
material 107 as before which is : ormed fromrecycled PET
obtained fromre-cycled soft dri : he 35 str he
pall et 100 ar W@&/t6m t he t ensi onal forces created in all difections in

t he sheet material 107 as it cools 4 | st the shape of the pallet 100
is determined fromthe shape, thickness and nunber of |ayers 101 of

t he cardboard. Both materials are | ow cost -and |light weight and the
resulting pallet 101 is itself recyclable. As before, a WO

97/ 09166 o

PCT/ AU96/ 00541 portion of the sheet material 107 is cut away in Fig.
11 to reveal the cardboard |ayers 101 of the interior of the pallet.
Since the sheet material 7, 17, 27, 37, 47, 57, 87, 97, 107 etc. contracts
as it cool s and thereby applies tensional forces in all directions,
the Cooling sheet material 5 tends to con Eﬁﬂd or distort the

whi ch shows the
er surface only

act,
underlying object. This is illustrated in g.
result of the sheet material 117 beli '
of a rectangul ar sl ab
of the sheet T e PR PP U PSP Tht .t e . LY rae s Inid 5

JZ
> 37 5/ = 33
8 1 ' >g === 8
- 7 ,
il OO OO0 (000 om—
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material 117 the slab 110 was placed on a flat base such as base plate 2 in

Fig 1. Wi | st applying a further |ayer of sheet nmaterial to
t he underside of the slab 10 110 would to some extent correct this
probl em by nmeans of a bal ance of forces, it is not al ways desirable or
practical to do this. Instead as illustrated in Fi

is better to pVOIB6€onpensati on by shapi ng a perf or at T @&8@”‘5‘

112 so as to have a slightly raised centrezzgn addition, t he pressure

differential or vacuumis applied for a long tinme until after the sheet 15
material 7, 17, 27, 37, 47, 57, 87, 97, 107 etc. has cooled. In this way

t he shape of the base plate 112 counteracts, or conpensates for, the
distorting effect of the tensional forces created by the coollng and
shrinking sheet material 7, 17, 27, 37, 47, 57, 87, 97, 107 etc.

Turni'ng now to Fig. 14, it is inportant in nDdern surfboards and sail boards
20 that a peripheral bead of soft resilient material extend around the
edge of the board to prevent damage to humans in the event that the

enbodi nent of the inventét'
formed from expanded fo >
ext endi ng groove into whi chsaJH rubber

bead 23|

from bead 123, bo-_—dzl'and BEIE bead 123 \-‘ : ‘/EJéﬁfﬁﬁe?.nard
120 is covered by ¢$héet naIerrar 127 QS., before rn ordef te N

encapsul ate and nai et
material 127 when cooled is .uff|C|entIy erxrbIe to pernlt t he
encapsul ated bead 123 to still exdfifbit 30 resilient, shock absorbing
properties. In addition, the techniquez:ngﬁrigﬁﬂaabove in
relation to Figs. 8 and 9 are useful in encapsdl @ st fitting
in the case of sailboards or a leg rope fitting in the case of
surfboards. Again, although a gap is illustrated in Fig. 14 between the
board
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120- and the sheet 127 to permt the sheet 127 to be seen in the draw ng, no

such gap 35 actually exists. Set out in tabular form bel ow
are various comnbinations of materials able to be used in the above
descri bed articles. -10- | NTERI OR MATERI AL( S) Expandabl e
Pol ystyrene (EPS) A bl end- of pol yphenyl ene ether (PPE) and pol ystyrene
(PS) i npr egnat¥@2UPHEF pent ane (GECET - Trade Nane) 5 APEF, 85’%/9’5‘1

pol yphenyl ene ether (PPE) and pol ystyrene §/PBS) i npregnated with pentane
(CARIL - Trade Nane) Pol yet hyl ene (PE Pol yur et hane (PU)

Recycled or Virgin Cellul ose Material (Paper, Cardboard, Tinber) 10 Resins
having mneral fillers including fly ash and aerated cenent
Pol ypr opyl ene ( PP) THERMOPLASTI C SHEET MATERI AL

-
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Anor phorus Pol yet hyl ene Ter epht hal ate ( APET) Pol yet hyl ene Ter epht hal at e

(PET) 15 Pol yethyl ene Terephthal ate dycol (PETQ Pol ycar bonat e (PC)
Pol ycar bonat e/ Pol ybut yl ene Ter epht hal ate (PC/ Pol yester) Acrylonitrile .
But adi ene Styrene (ABS) Hi gh I npact Polystyrene (H PS) 20 Styrene
Acrylonitrile (SAN) Low Density Pol yet hyl ene (LDPE) pcrabtbepes@ensity
Pol yet hyl engyé Pol ypr opyl ene (PP) Unpl asti ci sed Pol yvi nyl
Chloride (Vinyl - UPVC) 25 Pol ynethyl Maffgacrylate (PMMA - Acrylic)
Cel l ul ose Acetate Poly Butyl ene Terephthal ate (PBT) Pol yphenyl ene
Et her (PPE) Poly Formal dehyde (ACETAL) 30 Poly Vinyl Chloride (PVQO
Pol yphenyl ene Ether alloyed with H gh I npact Pol ystyrene (NORYL - Trade
Nane) It will be understogeNthat .each of the interior
materials |isted above can be : Mt h each of the sheet materials

| i sfed above.
the present inventi and
the art, can be nued her e
present invention.

es only sone enbodi nents of
obVi ous to those skilled in
fromthe scope of - the
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- 1041 -- - For exanple, a roofing tile fabricated from several

l,ayers of cardboard and encapsul ated with the sheet material would be
too light in weight to remain in position on a roof in high winds. To
overcone this problem the space between the corrugations of the

cardboard can be filled with sand prior to encapsulation. This low 5 cost
strategy enabl #OHMPWEF tile of a conparable weight to a conRGWAGAGHDSS]

ceram c or concrete roof tile to be pr%q%ced. WO 97/ 09166
PCT/ AU96/ 00541 - 11 -
CLAI M5 1. A method of formng a layered structural article

havi ng | oad bearing

N

AL /
87 7 g ’j 84

7
/ 3 : ::i .;.';:.:.
Sk \
: 90

FIG. 10
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capabilities formed froma plurality of shape defining interior menbers and
at | east one external skin, each of said plurality of shape defining
interior nenbers being not i nherently | oad bearing and being at |east
partially fluid perneable, said nmethod 5 conprising the steps of:

(1) locating said plurality of nmenbers one above the other to forma stack;
(2) heating a W@¥¥8H6asti cs sheet intended to form said ext cPCTRIAUNIDIH1

(3) noving said heated sheet relative to said stack to bring the heated
sheet into a position overlying Said stack; 10 (4)
applying a fluid pressure differential between that side of said sheet
renote . fromsaid stack and that side of said stack renote from
sai d sheet, to conpress the menbers of said stack and conform
sai d sheet to the shape of said conpressed stack and nutual ly
engage said sheet and conpressed stack, air initially trapped

bet ween said stack and sheet and mnthln sai d stack passing through said

stacks and 15 (5) cooling said ppl astics sheet, or allow ng
sanme to cool, mhereupon te forces arise in said sheet in
all directions. 2. A nethgd\as _chainmed in claim1 including the
step of locating said stack on 3 4t ed base pl ate. 3.
A nethod as clained in cla@n 1 whereifn sai d pase plate is curved in a 20

di rection opposed to curviﬁb of saidf stack Rrought about by the creation of
sai d tensional forces\{n said 4. A nethod as
clainmed in claim2 wherein s% ~plate\is shapedto have a
pre-determ ned shape and said nto said pre-determ ned

shape. 5. A nethod &s ¢l ai i\ any qne of clainms 14 including
the step of 25 mai ntaining said ffluid presyure d\fferential until after
sai d sheet has cool ed. : claimed in any one of
clains 1-5 wherein sone or all [ | menbers are foged from

different naterials.

FIG.
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7. -A nmethod as clainmed in claim6 including the step of perforating any of

sai d stack nenbers not fornmed froman inherently at |east partially
fluid pernmeable 30 mat eri al . 8. A nethod as clainmed in any
one of clainms 1-7 including the step of |ocating a |light between said
stack and said sheet. 9. A nmethod as clainmed in any one of
clains 1-8 i nclWMePHMPI66he st eps of (a) locating a PaEAURGG0SsH
receiving apertured fitting between said st@):é< and sheet 35 with the
aperture of said fitting facing said sheet; "and (b) cl anping

said fitting to said stack by the application of said sheet. .
A nethod as clainmed in claim9 wherein said aperture is at |east partially

occl uded by said cool ed sheet and said cool ed_sheet~ls_cut away frong?i d
aperture to permt sane to recei ve.a-fastener. AD 9 166
PCT/ A6/ 00541 _ - 12-

11. A nethod ad.Trayned in claim 9 wherein said aperture is in fluid—
conmuni cat i on wi thgisd~stack and said sheet conforns to the interiof_g
said aperture to P& ¥.{ “Sane to receive a fastener. ~ ==

1o

FIG. /4
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i2. A nmethod as clainmed in claim10 or 11 wherein sai g-aper Cule Ji g O 5 4 1
i nternal | y 5 t hreaded and sai d fastener-i's external [y threaded

13. A nethod as clained in any one of clains 9-12 wher I, df i t,ﬂ -
heat ed prior to coming into contact wth said she@ﬁgﬁep zt gh @&f
met hod as clainmed in any one of the precethg cl ai mrs wherein said shape
defining interior nenbers are selected fromthe class consisting of -
Expanded 10 INGHRBIORMAIERIA(S) GECET, CARIL, Pol yethyl ene, Polyuret hane,
Recycled or \Exgahable Pol }éﬂélgp Mat eri al , Paper Cardboard Ti nber, '
Resi ns havi ng ner nd aer at cerrent

and Pol ypropy‘b&@‘%&fd"‘gﬁl@“@’ ﬁ&‘ﬁg@g am umgegnate% With pentape
fromthe cl as(GEEEfEI-Q‘lradngNﬂhe)APET PET, PETG Pol ycar bonat e,

bl ends, 13 eé&i%f@f Lt P05 PPDYB BIPGupS 2y bl Bl perilfe

Pol ystyrene HICARIL, propyl ene, Vinyl, PM\/A Acrylic bl ends,

Cel I ul ose Acepég,&h lgﬁéT EIjPE Acet al , PVC, and NORI L. 15. A

| ayered st rucﬁr al artr e having | oad bearing capabilities formed froma
plurality of Eoluyethans g interior nmenmbers |l ocated one above the other to
forma 20 stlasdyclee@ewgmaudlo@é Matdrial (Papér r@arbma&dmeinrm)not i nherently

| oad bearlng LN I er neabl e, said stack
~being at qﬁ"ﬁr‘?‘“@’ﬁ?& ﬁ%ﬁ%ﬁy’aﬁhla@ ke%co sheet of

t her nopl astlcPolmmpylane(/RB)ch conpresses said nenbers of said stack

toget her and conforns to t he co%ressed shape of said stack. 16.

An article as one or all of said stack nenbers

25 are for m&mgmﬁgﬁg né@&%htﬁilﬁte (APET) 17. An article as

clainmed in cl 5 or | y of said stack nenbers formed -
froma nmateri IE?FTE"CH r@ﬁgﬂtly at least partially fluid perneable
I's pey f OPcﬂyaHylene Terephthalate Glycol (PETG)

Polycarbonate (PC)

Polycarbonate/Polybutylene Terephthalate (PC/Polyester)
Acrylonitrile Butadiene Styrene (ABS)
High Impact Polystyrene (HIPS)
20  Styrene Acrylonitrile (SAN)
Low Density Polyethylene (LDPE)
High Density Polyethylene (HDPE)
Polypropylene (PP)
Unplasticised Polyvinyl Chloride (Vinyl - UPVC)
25  Polymethyl Methacrylate (PMMA - Acrylic)
Cellulose Acetate
Poly Butylene Terephthalate (PBT)
Polyphenylene Ether (PPE)
Poly Formaldehyde (ACETAL)
- 30 Poly Vinyl Chloride (PVC)
_ Polyphenylene Ether alloyed with High Impact Polystyrene (NORYL - Trade Name)

"It will be understood that each of the interior materials listed above can be
coated with each of the sheet materials listed above.
The foregoing describes only some embodiments of the present invention and
35  modifications, obvious to those skilled in the art, can be made thereto without departing
from the scope of the present invention.
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18. An article as clained in any one of claims 15-17 wherein a light is

| ocated 30 between said stack and said sheet. L .0 19, An article as
clainmed in any one of clainms 15-18 wherein a fastener r,,‘Qe{'c,_ei Vi ng o]
apertured fitting i s clanped by said sheet between sai & sh&d¥ aBd2s? aHK. 1397
with the aperture of said fitting fd®hy away from said stack.

20. An article as clained in claim19 wherein said sheet is cut away from
the 35 interior oFosaxanpieca troofing tile fabricated Fiom Aaverak laykrs ofscariboare cintin

\cA!D ai9 m 331@2 e iapsutbd wiRGRE shEP hRieFal Would e 1 figttqh weight 16 remahdnPoSiioH" ©-

PCT/ Aug6/ 0052n a roef in high winds. To overcome this problem, the space between the
22. An arti cérrafatioh9bfBe dardbomd cuncbeofilléd Withad® pRor Wsicapsulfnd PHS16W €
IS internally threaded and d(gfastener i s externall thétg?ded. )

23, An ard i it sfateey, spahies 3 Raof il of 4 Fomparable waigas o, coRyeRuianal etammip or
def i ni ng i nt eoncrate nanfhide to ba produdedct ed from t he cl ass consisting of
Expanded 5 Polystyrene (EPS), GECET, CARIL, Polyethyl ene, Polyurethane,

Recycled or Virgin Cel lul ose Material, Paper, Cardboard, Tinber, Resins
having m neral fillers including

AMEMEZD SMETT

PEAAL
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fly ash and aerated cenment; and Pol ypropyl ene and sai d thernopl astlc sheet
material is sel ected from t he cl ass consisting of AU PE. 8;} ~g
Pol ycar bonat e, Pol ycar bonat e/ Pol yest er bl ends, ABS Pol yst yrene b déi'

H PS Pol ystyrene bl ends, 10 SAN Pol ystyrene bl ends LDPE -Pel yst Lyg

bl ends, HDPE Pol ystyrene bl ends, Pol ypropyl ene, Vinyl, 'PMWA Ac yffﬂe {97
bl ends, Cellul ose Acetate, PBT, PPE, Acetal, PVC, and NORI L.

2/8

38

FIG. 3
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