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example not having a preferred orientation for its use. It would also be desirable for the 

structural element to be easy to manufacture.  

 The present invention provides a structural element as defined in claim 1, made 

from sheet material that is deformed at intervals along its length and width to provide 

pods that protrude from the plane of the sheet where the walls of the pods slope 5 

obliquely relatively to the plane of the sheet. 

 The present invention also provides a structural panel as defined in claim 2, 

consisting of two outer sheets that act as the tensile and compression chords, both with 

multiple inwardly orientated pods throughout the panel and who’s apexes are joined 

together, which have a close proximity one to another in order to be mechanically 10 

interdependent creating a double depth space-frame lattice type matrix where loads 

placed on the panel’s surface are resisted and transferred through the chords and with 

the pods acting as interconnecting diagonal braces. 

 In both instances, the walls of engaged pods form diamond beam formations 

with adjacent engaged pods such that multiple diamond beam structures are formed in 15 

the structural element in the negative spaces immediately between pairs of engaged 

pods. 

The two sheets are formed with such pods, and the sheets are juxtaposed to 

each other in mirror-image, or facing, fashion, with floors of the pods engaging in 

contact zones.  20 

 Preferably the two engaging sheets are of similar (or substantially identical) size 

and/or shape.  

Preferably the two engaging sheets are joined in the contact zones to provide a 

unitary element formed of the two sheets. The join may be by any known method or 

means, such as an adhesive joint, a weld or by use of folded or rolled flanges, or by 25 

combinations of such, or other, known joining methods. 

 Preferably the pods are frusto-conical in shape. 

 Preferably the floor of the pod is circular. 

Preferably a part of the floor or base of one or more of the pods may be 

removed to enhance the lightness of the finished element. Preferably this is done 30 

leaving a flange, more preferably an annular flange, e.g. by removal of a central disc. 
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outer surface, or mouth, thereof – e.g. at the top plane of the sheet in which it is formed, 

or it may be more rounded so as to reduce stress concentrations. In that regard, zones 

of the pod outside the flats are more preferably curved. 

 In one arrangement of the pods, the mouths of the pods are substantially 

square and the pods occupy substantially the whole of the upper reference plane (for 5 

an upper sheet), just leaving a grid for that upper plane where the pods meet at their 

upper edges. The grid defines lines, the lines forming ridges in the reference plane. 

The ridges enhance the stiffness of the element, and leave a small area of contact 

between the structural element and any product placed thereon – that can be 

advantageous in some circumstances. 10 

 Preferably the joints between the adjacent pod floors are substantially in the 

central area of the panel. In some arrangements the joints between the pod bases are 

off-centre. 

The structural element has a high resistance to forces applied to a sheet thereof, 

normally (transversely) to the plane of the sheet. Likewise it can have a high resistance 15 

to forces acting on it in any direction. The geometry of the structural element allows it to 

distribute these forces efficiently through the material from which it is composed so that 

the forces are widely dispersed and hence attenuated rather than acting along discrete 

lines of force or in discrete zones of stress. 

 Preferably the structural element is formed from metal. Many metals can 20 

provide the desirable toughness and durability, and can provide longevity and 

resistance to impacts. Steel and aluminium, or their alloys, are preferred due to their 

relatively low cost. Copper, brass, tin, nickel, titanium and magnesium alloys may be 

likewise be suitable for certain specialised applications.  

 Preferably the pods are formed in the sheet using a press. 25 

Instead of metals, the structural element may be formed from a plastics material 

– typically a mouldable and/or formable plastic. The structural element might 

alternatively be made from a fibrous or a cellulose material such as paper or card. 
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The structural element may even have one or more flat or planar area and one 

or more curved area. 

 The connected pods form substantially diamond beam formations with adjacent 

connected pods such that multiple diamond beam structures are formed throughout the 

structural element. These will occur in the negative space immediately between pairs of 5 

joined pods. Where the pods are square or triangular, or where polygonal with 

interfacing sides, such as with intermeshing regular hexagons, or a mix of aligned 

hexagons and intermeshing rhombuses, these diamond beam structures can be 

elongated to define a grid of diamond beam structures. 

 Preferably the frustum’s minimum width on a given diamond beam is no more 10 

than half the width of the diamond at that section, and more preferably no more than 

one third of the width of the diamond at that section. Areas of the beam away from the 

minimum frustum width part, – i.e. where the pods are round, can be wider than that. 

 Preferably the height of the diamond is no more than double the width of the 

diamond – from frustum to frustum where frustums are present. 15 

 Preferably ribs are provided on the panel surfaces where there is an extended 

gap between the diamond beams. This can be, for example, where the apex of the 

diamond beam is not coincident with the chords or diagonals formed by the pods, i.e. 

on the frustums, or where the frustum’s minimum width exceeds the above half width or 

one third width of the diamond at that section, or elsewhere where there is an extended 20 

flat on the panel. The ribs can be directed across the gap, for example perpendicular to 

the pod edge, or parallel to the pod edges, or otherwise. In place of ribs, these 

reinforcements may be corrugations or domes or other deformations for resisting 

crumpling, bending or other deflection or failure of these areas. 

 The depths of the pods will typically be in the range 7 to 20mm.  25 

 The side angles preferably are predominantly between 30 and 80º from the 

plane of the upper or lower surface of the structural element. 

 Preferably approximately 30% of the surface of the sheets remain in the 

reference plane – the pods account for the remaining 70%. Preferably that reference 

plain includes no less than 10% of the sheet, and no more than 40%. Any ribs included 30 

in those surfaces are included in the percentage – only the pods/cones are not 

included. 
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 In many embodiments the pods are conical. This shape will result in a 

resistance to twisting or coiling of the panel, especially if the pods are arranged in 

staggered and intermeshing rows. Round pods also cause webbing to be present 

between the pods and the diamond beams (where present). If that webbing is also 

corrugated or ridged, this further increases the resistance to twisting of the panel. 5 

 Foam can be provided between the surfaces of the panel. This can then offer 

insulation or soundproofing properties 

 Preferably the materials used for the panel have a strength to weight ratio of 

about, or at least, 10:1 compared to conventional wooden or plastic equivalents. In this 

regard, steel is a preferred material as it is commonly 10 times stronger than wood and 10 

plastic on a weight for weight basis.  

 The present invention also provides a method as defined in claim 29 for 

producing a structural element comprising providing a sheet material, deforming 

deformed it at intervals along its length and width to provide pods that protrude from 

the plane of the sheet where the walls of the pods slope obliquely relatively to the plane 15 

of the sheet, providing a second sheet, deforming it at intervals along its length and 

width to provide pods that protrude from the plane of the second sheet where the walls 

of the pods slope obliquely relatively to the plane of the second sheet, juxtaposing the 

two sheets such that the pods are juxtaposed to each other in mirror-image or aligning 

fashion and such that floors of the juxtaposed pods engage in contact zones, and 20 

joining the sheets in the contact zones to provide a unitary element, wherein the walls 

of joined pods form diamond beam formations with adjacent joined pods such that 

multiple diamond beam structures are formed in the structural element in the negative 

spaces immediately between pairs of joined pods. 

 Preferably the deformation is automated. 25 
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Figure 4 shows a further sectional schematic of the structural element 

illustrating the action of forces acting on the structural element of Figure 1; 

 Figure 5 shows a further schematic of forces acting on the structural element; 

 Figure 6 shows a perspective view of a space frame, illustrating the comparison 

between the present invention and a space frame, the comparison being useful for 5 

understanding the strength underlying the structural element of the present invention; 

 Figure 7 shows a further schematic, in perspective view, illustrating force lines 

on a pod of the structural element of Figure 1; 

 Figures 8A to 8C show side schematics of the variable thicknesses of a panel 

using two sheets and the pods of the present invention; 10 

 Figure 8D shows how the strength of the structural element can be altered; 

 Figure 8E shows how the shape of the panel may be other than flat; 

 Figures 9A to 9H show plan view schematics of various potential arrangements 

for the pods in a sheet of material used to form a structural element of the present 

invention. Other arrangements are also possible; 15 

 Figure 10 shows a perspective view of part of an alternative structural element 

according to the present invention; 

 Figure 11 shows a schematic perspective view of a cross-webbing in an 

embodiment of a structural element according to the present invention; 

 Figure 12 shows a perspective view of a pallet incorporating a structural 20 

element according to the present invention; 

 Figure 13 shows a perspective view of two pallets of Figure 12 arranged such 

that they are nesting; 

 Figure 14A shows an engineering drawing of legs of a pallet similar to that 

shown in Figures 12 and 13; 25 

 Figure 14 B shows the leg on a pallet, with removable skids; 

 Figure 15 shows a perspective view of two pallets of Figure 12 arranged such 

that they are stacked, and only partially nested due to grooves in the surfaces of the 

structural element; 
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 Figure 16 shows a detailed view of the leg of a pallet of Figure 12, plus some 

grooves for receiving a bottom of a leg of a further pallet; 

 Figure 17 shows a side view of an alternative embodiment of pallet nested in an 

alternative arrangement to Figure 13 to a ghosted second pallet; 

 Figure 18 shows a perspective view of the pallet of Figure 12 stood on a base 5 

plate; 

 Figures 19 to 21 show alternative uses for a structural element according to the 

present invention. 

 Figures 22 and 23 show a further use – in the skids. 

 Figure 24 shows a further pallet. 10 

 Referring first of all to Figure 1, a structural element 10 is shown. The structural 

element has sheets which form an upper plane 12 and a lower plane 14. These planes 

sit parallel to one another at a defined distance apart. On the surfaces of the upper 

plane 12 and lower plane 14 are circular holes 18. These circular holes 18 are present 

on both planes and are arranged such that they are in-line with the opposing circular 15 

hole 18 of the parallel plane. The circular holes 18 are arranged such that they sit in 

rows. Each row is offset with the row of circular holes 18 above it, such that alternative 

rows form a column of circular holes 18. 

 Although this specific description describes upper and lower “planes”, it should 

be appreciated that the planes may be replaced with curved sheets, thus they would 20 

then not be planar. For convenience, the word “plane” will nevertheless still be used. 

 Further, although circular holes are disclosed (and, later, square holes), other 

shapes of hole are also possible, including regular and irregular shapes. 

 Extending from the planes into the void formed between them, i.e. toward the 

opposing plane, are cones 16. These cones 16 define the pods and are circular in this 25 

embodiment, with the base of each cone 16 (in the plane – defining the circular holes 

18) defining a mouth for the cone that is circular (albeit with rounded edges).  

 The other end of the cone - the apex of the cone 16, is truncated to form a 

frustum 20, the truncation being made parallel to the plane and the circular hole 18. 

Rounded edges, however, are again provided at that apex. The rounded edges reduce 30 

stress concentrations and provide a cleaner appearance. 
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 The resulting frustum 20 of the cone 16, in respect of the upper plane, extends 

from the sheet defining the upper plane 12, and it will line up with the frustum 20 of a 

cone 16 extending from the sheet defining the lower plane 14. As such pairs of 

frustums 20 of pairs of cones 16 can mate to form a connection between the two 

planes with the circular holes 18 in each plane being aligned. 5 

 In Figure 1 there is also shown to be a hole cut into the frustums 20 of the 

mating cones and the hole of one of the frustums has a lip 22 which extends as shown 

in Figure 3 to allow a jointing, such as by crimping or welding, of the two frustums 20. 

The apex or frustum 20 of the two joined cones 16 are thus open at their middles and 

form a central circular hole 24. In this embodiment, since the mating cones are similar 10 

to one another (almost mirror images except for the lip 22), that circular hole 24 defines 

a medial plane, lying across a line parallel and equidistant to the upper plane 12 and 

lower plane 14. 

 Referring again to the cone in the upper sheet, the cone 16 is hollow, with, 

aside from the lip 22, the surface of the cone 16 laying generally along the line 15 

extending between the outer edge (the outer end of the rounded edges) of the frustum 

20 and the circular hole 18 (inner end of its rounded edges) which forms the mouth. 

The area in which this surface lays, being a cone, can be referred to as the generatrix 

32 of the respective pod. 

 There are a plurality of these cones, and in this embodiment they are provided 20 

in a regular array. 

 The sheets which form the upper plane 12 and lower plane 14, when forming a 

structural element 10, can form an enclosed panel by having a side edge 26. The side 

edge 26, in this embodiment, is a junction where the sheets of the upper plane 12 and 

lower plane 14 are folded toward one another such that they are no longer parallel and 25 

extend so that they meet or overlap thus forming an edge 26. Alternatively a side sheet 

can be attached to the edges of the sheet (either via, or to, folded flanges). However, it 

is preferred to use the sheets for the upper and lower planes since that reduces the 

component count of the final product. 

 Techniques for manufacturing the structural element and forming the cones 16 30 

and edges 26 are discussed later in this document. However, suitable methods include 

press-forming or roll-forming, amongst others. 
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 In Figure 2, an alternative viewing angle is provided such that a row of cones 16 

can be seen to have been vertically cross-sectioned, i.e. through from the upper plane 

12 to the lower plane 14, to provide a view of the structure formed by the mated cones. 

Here it is seen that the sheet forming the upper plane 12 and the generatrix 32 of its 

cones 16 form a triangular shape along the cross-section line. The apex of this triangle 5 

is truncated to form a further frustum since the cones, and particularly circular holes 18 

at their mouths, are spaced apart by a small percentage of the diameter of the circular 

holes 18 (in this example, about 11% of that diameter, although other embodiments 

may range from between 1 and 20%).  

 The base of this truncated triangular shape is abutted by the base of a similar 10 

truncated triangular shape formed by the sheet of the lower plane 14. The combination 

of these shapes is a shape similar to that of a diamond. Since this diamond shape 

extends parallel to the planes of the structural element (the panel), it forms a diamond 

beam 30. The diamond beam 30 is a result of the negative space left from the surfaces 

forming the cones 16 spanning the area between the upper plane 12 and lower plane 15 

14. 
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8A shows a cross section of a sheet material 70 with a total thickness 72. This is a 

single thick sheet. This arrangement has a given strength. In Figure 8B it can be seen 

that the sheet material 70 is cut in half to provide two half thickness sheets – i.e. the 

same amount of material, but from these two sheets it is possible to form the planes of 

the structural element 10, and also the pods or cones 16. The thickness 72 of the 5 

overall structure can thus be increased to increase the overall vertical load carrying 

strength of the structural element 10.  

 Referring then to Figure 8C, the cones are stretched further – through larger 

circular holes 18. This can further increase the strength, although there will be limits to 

how far the material of the sheets can be usefully stretched. As such, there is typically 10 

a preferred maximum cone-angle of 75º from the plane, although angles between 45 

and 80º would be likely to be used. 

 Increasing the thickness 72 of each sheet can provide thicker walls for the 

cones 16 too. This can be used to allow the distance between the two sheets (the 

plane distance 74) to be increased further, since there is more material which can be 15 

stretched to form the cones 16. 

 The variation in cone size or depth can allow the structural element to be 

altered for various situations where dimensions or strengths are required. For example, 

where a sheet material 70 with a thickness 72 of 0.2mm to 0.4mm is used, the stiffness 

of the structural element 10 can be enhanced by increasing the plane distance 74 from 20 

25mm to 30mm, or by reducing the diameter of the circular hole 18 (the directrix 76) 

from 50mm to 40mm. See Figure 8D. Having the beams closer together or deepening 

them makes them typically more resistant to bending. 

 Other ways to change the strength of the structural element 10 may include 

varying the distance apart of the cones along the plane of the structural element, such 25 

that the diamond beam 30 has a more or less truncated apex. The cone 16, which has 

been described so far as a circular cone, can alternatively be changed to a different 

array of shapes. For example, see Figures 9A to 9H, which show various arrangements 

for the holes in the plane, and therefore various punched shapes for forming the pods 

in the sheet material. The first circular embodiment is shown in Figure 9A, where 30 

circular holes 18 are arranged in offset rows. Other examples include various sized 

holes, 
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CLAIMS 

 

 1. A structural element made from sheet material that is deformed at 

intervals along its length and width to provide pods that protrude from the plane of the 

sheet where the walls of the pods slope obliquely relatively to the plane of the sheet, 5 

wherein at least two sheets are formed with such pods, and two of the sheets are 

juxtaposed to each other in mirror-image, or facing, fashion, with floors of the pods 

engaging in contact zones, wherein the walls of engaged pods form diamond beam 

formations with adjacent engaged pods such that multiple diamond beam structures 

are formed in the structural element in the negative spaces immediately between pairs 10 

of engaged pods, and wherein mouths of the pods are round and arranged in rows, 

adjacent rows being staggered to define a regular grid with centrelines for the pods at 

120º from one another, and the pods are spaced apart by only between 1 and 11% of 

the pod diameter. 

 15 

 2. A structural element made from sheet material that is deformed at 

intervals along its length and width to provide pods that protrude from the plane of the 

sheet where the walls of the pods slope obliquely relatively to the plane of the sheet, 

wherein at least two sheets are formed with such pods, and two of the sheets are 

juxtaposed to each other in mirror-image, or facing, fashion, with floors of the pods 20 

engaging in contact zones, wherein the walls of engaged pods form diamond beam 

formations with adjacent engaged pods such that multiple diamond beam structures 

are formed in the structural element in the negative spaces immediately between pairs 

of engaged pods, and wherein mouths of the pods are triangular and are arranged with 

interfacing sides so as to occupy substantially the whole of the upper reference plane 25 

of a first of the two sheets, just leaving a grid for that upper plane first sheet where the 

pods meet at their upper edges. 

 

 3. A structural element made from sheet material that is deformed at 

intervals along its length and width to provide pods that protrude from the plane of the 30 

sheet where the walls of the pods slope obliquely relatively to the plane of the sheet, 

wherein at least two sheets are formed with such pods, and two of the sheets are 

juxtaposed to each other in mirror-image, or facing, fashion, with floors of the pods 

engaging in contact zones, wherein the walls of engaged pods form diamond beam 

formations with adjacent engaged pods such that multiple diamond beam structures 35 
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are formed in the structural element in the negative spaces immediately between pairs 

of engaged pods, and wherein mouths of the pods are intermeshing regular hexagons 

and are arranged with interfacing sides so as to occupy substantially the whole of the 

upper reference plane of a first of the two sheets, just leaving a grid for that upper 

plane first sheet where the pods meet at their upper edges, the pods being spaced 5 

apart  by between 1 and 11% of the pod diameter. 

 

 4. A structural element in the form of a structural panel consisting of two 

outer sheets that act as the tensile and compression chords, both with multiple inwardly 

orientated pods throughout the panel and whose inwardly orientated apexes are joined 10 

together, which pods have a close proximity one to another in order to be mechanically 

interdependent creating a double depth space-frame lattice type matrix where loads 

placed on the panel’s surface are resisted and transferred through the chords and with 

the pods acting as interconnecting diagonal braces such that the loads are transmitted 

along the surfaces of the pods in multiple directions such that the loads are distributed 15 

throughout the structural element, wherein the walls of joined pods form diamond beam 

formations with adjacent joined pods such that multiple diamond beam structures are 

formed in the structural element in the negative spaces immediately between pairs of 

joined pods, and wherein the mouths of the pods are round and arranged in rows, 

adjacent rows being staggered to define a regular grid with centrelines for the pods at 20 

120º from one another, and the pods are spaced apart by only between 1 and 11% of 

the pod diameter 

 

 5.  A structural element in the form of a structural panel consisting of two 

outer sheets that act as the tensile and compression chords, both with multiple inwardly 25 

orientated pods throughout the panel and whose inwardly orientated apexes are joined 

together, which pods have a close proximity one to another in order to be mechanically 

interdependent creating a double depth space-frame lattice type matrix where loads 

placed on the panel’s surface are resisted and transferred through the chords and with 

the pods acting as interconnecting diagonal braces such that the loads are transmitted 30 

along the surfaces of the pods in multiple directions such that the load is distributed 

throughout the structural element, wherein the walls of joined pods form diamond beam 

formations with adjacent joined pods such that multiple diamond beam structures are 

formed in the structural element in the negative spaces immediately between pairs of 

joined pods, and wherein the mouths of the pods are triangular and are arranged with 35 
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interfacing sides so as to occupy substantially the whole of the upper reference plane 

of a first of the two sheets, just leaving a grid for that upper plane first sheet where the 

pods meet at their upper edges.  

 

6. A structural element in the form of a structural panel consisting of two 5 

outer sheets that act as the tensile and compression chords, both with multiple inwardly 

orientated pods throughout the panel and whose inwardly orientated apexes are joined 

together, which pods have a close proximity one to another in order to be mechanically 

interdependent creating a double depth space-frame lattice type matrix where loads 

placed on the panel’s surface are resisted and transferred through the chords and with 10 

the pods acting as interconnecting diagonal braces such that the loads are transmitted 

along the surfaces of the pods in multiple directions such that the loads are distributed 

throughout the structural element, wherein the walls of joined pods form diamond beam 

formations with adjacent joined pods such that multiple diamond beam structures are 

formed in the structural element in the negative spaces immediately between pairs of 15 

joined pods, and wherein the mouths of the pods are intermeshing regular hexagons 

and are arranged with interfacing sides so as to occupy substantially the whole of the 

upper reference plane of a first of the two sheets, just leaving a grid for that upper 

plane first sheet where the pods meet at their upper edges, the pods being spaced 

apart by between 1 and 11% of the pod diameter. 20 

 

7. A structural element according to any one of the preceding claims, 

wherein the two engaging sheets are of similar or substantially identical size and/or 

shape.   

 25 

8. A structural element according to any one of the preceding claims, 

wherein the two engaging sheets are joined in the contact zones to provide a unitary 

element formed of the two sheets.  

 

9. A structural element according to any one of the preceding claims, 30 

wherein the pods are frusto-conical in shape. 

 

10. A structural element according to any one of the preceding claims, 

wherein the floor of the pod is circular. 

 35 
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11. A structural element according to any one of the preceding claims, 

wherein a part of the floor or base of one or more of the pods is removed to enhance 

the lightness of the finished element.  

 

12. A structural element according to any one of the preceding claims, 5 

wherein a part of the floor or base of one or more of the pods is removed leaving a 

flange. 

 

13. The structural element of claim 8, wherein the flange is an annular 

flange.  10 

 

14. A structural element according to any one of the preceding claims, 

wherein one or more of the pods has more than one side.  

 

15. A structural element according to claim 14, wherein these sides are 15 

each composed primarily of a flat area.  

 

16. A structural element according to claim 2, claim 3, claim 5 or claim 6, 

wherein the pods occupy substantially the whole of a first of the two sheets, just leaving 

a grid for that first sheet where the pods meet at their upper edges.  20 

 

17. A structural element according to any one of the preceding claims, 

wherein the pods are formed in the sheet using a press. 

  

18. A structural element according to any one of claims 1 to 16, wherein the 25 

pods leave spaces between them in the material of the plane of the or each sheet 

around the pods, wherein the material of the plane of the sheet around the pods is 

provided with strengthening portions, such as corrugations, ridges or folds.  

 

19. A structural element according to any one of the preceding claims, 30 

wherein the pods are arranged in rows on the plane of the sheet.  

 

 20. A structural element according to claim 19, wherein adjacent rows are 

staggered. 

 35 
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 21. A structural element according to any one of the preceding claims, 

wherein the structural element is generally planar or flat. 

 

 22. A structural element according to any one of the preceding claims, 

wherein pods have webbing at the corners of the pods. 5 

 

 23. The structural element of any one of the preceding claims, wherein the 

height of the diamond is no more than double the width of the diamond. 

 

24. A structural element according to any one of the preceding claims, 10 

wherein the depths of the pods are in the range of 7 to 20mm.  

 

25. A structural element according to any one of the preceding claims, 

wherein the sides of the pods are predominantly at an angle between 30 and 80º from 

the plane of the first or second surface of the structural element. 15 

 

 26. A structural element according to any one of the preceding claims, 

wherein the pods’ height does not exceed 10x the thickness of the sheet material from 

which it protrudes. 

 20 

 27. A structural element according to any one of the preceding claims, 

wherein foam is provided between the outer sheets to offer insulation or soundproofing 

properties . 

 

 28. A structural element according to any one of the preceding claims, 25 

wherein the inwardly oriented apexes are glued together. 

 

 29. A structural element according to any one of the preceding claims, 

wherein the structural element is made from two sheets of a fibrous or cellulose 

material such as paper or card.  30 

 

 30.  A structural element according to any one of claims 1 to 28, wherein the 

structural element is formed from metal.  
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 31. A structural element according to according to any one of the preceding 

claims, wherein the diamond beam structures are elongated to define a grid of diamond 

beam structures. 

 

 32. A structural element according to according to any one of the preceding 5 

claims, including a specifically identifiable material or element, or a chemical signature, 

within the material which forms the structural element. 

 

 33. A structural element according to any one of the preceding claims, 

wherein markings or watermarks are present on the inner surfaces of the outer sheets. 10 

 

 34. The structural element according to any one of the preceding claims, 

further incorporating a wireless, RFID, NFC or electronic communication device 

incorporated therein to allow remote electronic identification. 

 15 

 35. The structural element according to any one of the preceding claims, 

wherein the mouth of each pod and the apex of the beams have rounded edges. 

 

36. A method for producing a structural element comprising providing a 

sheet material, deforming deformed it at intervals along its length and width to provide 20 

pods that protrude from the plane of the sheet where the walls of the pods slope 

obliquely relatively to the plane of the sheet, providing a second sheet, deforming it at 

intervals along its length and width to provide pods that protrude from the plane of the 

second sheet where the walls of the pods slope obliquely relatively to the plane of the 

second sheet, juxtaposing the two sheets such that the pods are juxtaposed to each 25 

other in mirror-image or aligning fashion and such that floors of the juxtaposed pods 

engage in contact zones, and joining the sheets in the contact zones to provide a 

unitary element, wherein the produced structural element is in accordance with any one 

of the preceding claims. 

 30 

37. A method according to claim 36, wherein the two sheets are deformed 

at the same time. 

 

38. A method according to claim 36 or claim 37, wherein the deformation is 

a single pass pressing action.  35 
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39. A method according to any one of claims 36 to 38, wherein the 

deformation is carried out using, or in conjunction with, any one or more of the following 

operations: bending, stamping, punching, blanking, embossing, bending or flanging. 

 5 

 40. A method according to any one of claims 36 to 39, wherein the method 

uses a coil fed high speed production line. 

 

 41. The method according to claim 40, wherein the structural element is a 

pallet, and the coil fed high speed production line produces around 20 pallets per 10 

minute. 

 

 42. A method according to any one of claims 36 to 41, wherein the at least 

parts of the floors of the pods are removed when, or prior to, the two sheets/contacting 

pods are joined together. 15 

 

 43. A method according to any one of claims 36 to 42, wherein the sheet is 

locally stretched when the pods are formed.  

 

44. A pallet comprising a structural element according to any one of claims 20 

1 to 35. 

 

 45. A pallet according to claim 44, wherein the structural element forms a 

panel that is raised off the ground by a base, which base is formed by legs or skids, the 

base being for suspending the panel above the surface of the ground.  25 

 

 46. A pallet according to claim 44 or claim 45 comprising legs having a cup 

shape. 

 

 47. A pallet according to claim 44 or claim 45, comprising legs having a half 30 

cup shape.  

  

 48. A pallet according to any one of claims 44 to 47, adapted for nested 

stacking of corresponding pallets. 

 35 
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 49. A pallet according to any one of claims 44 to 48, wherein when multiple 

such corresponding pallets are stacked, a bottom of the base of a first pallet will sit 

below the upper surface of the structural element of the pallet below it.  

 

 50. A pallet according to any one of claims 44 to 49, wherein when multiple 5 

such corresponding pallets are stacked, a bottom of the base of a first pallet will sit 

below the lower plane of the structural element of the pallet below it. 

 

 51. A pallet according to claim 45, wherein the panel is formed using pairs 

of sheet material spaced apart by deformed sheet material, where the spacing and 10 

locations of the deformed sheet material are not such that forks of a forklift truck or 

pallet truck fit between the sheets.  

 

 52. A pallet according to claim 45, wherein the pods of the structural 

element panel are located so as not to provide appropriate openings for forks of a 15 

forklift truck or pallet truck.  

 

 53. A pallet according to claim 45, wherein the pods are staggered so as to 

result in no through passageways for forks of a forklift. 

 20 

 54. A pallet according to any one of claims 44 to 53, wherein the pallet has 

a base in the form of legs or skids, the base extending from, or extending from near, 

the edges and/or corners of the structural element.  

 

 55. A pallet according to claim 54, comprising not more than four legs. 25 

 

 56. A pallet according to claim 54 or claim 55, wherein at least one edge of 

the structural element overhangs the base, such that the length of the structural 

element is greater than the distance between the outermost edges of the base in the 

direction perpendicular to that overhanging edge.  30 

 

 57. A pallet according to claim 56, wherein the overhang is longer than the 

width of the leg’s/base’s bottom still measured in that same direction.  
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 58. A pallet according to any one of claims 44 to 57, wherein the pallet has 

grooves or slots in the upper surface to allow the locating of the base of a second pallet 

when stacking without full nesting, i.e. only partial nesting.  

 

 59. A pallet according to any one of claims 44 to 57, wherein the pallet has 5 

grooves or slots in its upper surface to allow the locating of a base of a second pallet 

therein when stacking.  

 

 60. A pallet according to any one of claims 44 to 59, provided in 

combination with a base plate onto which a base of the pallet may stand.  10 

 

 61. A pallet according to claim 60, wherein the base plate has wheels on its 

bottom. 

 

 62. A pallet according to claim 60 or claim 61, wherein the base plate has 15 

grooves or slots into which the base of the pallet can fit.  

 

 63. A stack of pallets according to claim 56 or claim 57, wherein the pallets 

are stacked with the base of higher pallets stood on top of the structural element of the 

pallet immediately below it, and relatively rotated such that the overhang alternates 20 

from one edge to the opposite edge. 

 

 64. The structural element of any one of claims 1 to 28, further incorporating 

a wireless, RFID, NFC or electronic communication device therein to allow remote 

electronic identification of the structural element, wherein the structural element is 25 

formed from metal or an electrically conductive material, the structural element being 

used as an aerial for the wireless, RFID, NFC or other electronic communication 

device.  

 

 65. A skateboard comprising a structural element according to any one of 30 

claims 1 to 35. 

 

 66. A panel on a vehicle comprising a structural element according to any 

one of claims 1 to 35. 

 35 
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 67. Packaging comprising a structural element according to any one of 

claims 1 to 35. 

 

 68. Furniture surfaces comprising a structural element according to any one 

of claims 1 to 35. 5 

 

 69. Building materials comprising a structural element according to any one 

of claims 1 to 35. 

 

 70. A platform for supporting a person’s weight comprising a structural 10 

element according to any one of claims 1 to 35. 

 

 71. A box formed from a structural element according to claim 29. 


