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(54) A STRUCTURAL ELEMENT AND A GRATE COMPRISING SUCH A STRUCTURAL ELEMENT

(57) A grate comprising at least one structural ele-
ment (32, 33) made of at least a length of a reformed flat
strip. The strip is folded successively along fold lines lying
at an angle to a longitudinal axis of the unfolded strip.
The strip comprises at least three fold lines extending
parallel to each other, wherein at each fold line the parts

are folded in the same direction. The strip comprises at
least three flat parts (7, 8, 9), each part being connected
to an adjacent part at one of the fold lines. The reformed
flat strip forms a coil comprising a number of windings,
wherein each winding comprises at least three flat parts.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a grate comprising at
least one structural element comprising at least a length
of a reformed flat strip, which strip is folded successively
along fold lines lying at an angle to a longitudinal axis of
the unfolded strip, wherein at least three fold lines ex-
tending parallel to each other, wherein the reformed flat
strip comprises at least three flat parts, each part being
connected to an adjacent part at one of the fold lines,
wherein at each fold line the parts are folded in the same
direction, whereby the reformed flat strip forms a coil
comprising a number of windings, wherein each winding
comprises at least three flat parts,

BACKGROUND OF THE INVENTION

[0002] US4291515 discloses a girder or like structural
element of the kind consisting of a pair of chords, which
are usually parallel, and a web in the form of a zigzag
strip consisting of oblique straights alternating with crests
by which the web is joined to and between the chords by
welding or otherwise.
[0003] The chords are U-shaped and form essential
elements of the girder according to US4291515. A dis-
advantage of the known girder is that it comprises chords
as well as a web. Another disadvantage is that the U-
shaped chords take away the view through the girder in
two directions perpendicular to the longitudinal direction
of the U-shaped chords. Another disadvantage is that
the girder has a longitudinal dimension being much larger
than the dimensions in the two other dimensions, due to
which the girder is only suitable as such a structural el-
ement.

SUMMARY OF THE INVENTION

[0004] At least one of the objects of the invention is to
provide a grate which can easily be manufactured in a
large number of shapes and appearances, .
[0005] This object is accomplished with the grate ac-
cording to the invention in that the grate comprises at
least two coils, extending parallel to each other, wherein
the coils are positioned against each other and connect-
ed to each other via flat parts of the coils.
[0006] Since all fold lines within a coil extend in the
same direction and parallel to each other and the parts
are folded in the same direction, it is relatively easy to
fold the strip over a simple mould. The flat parts of each
winding surrounds an open space so that the coil has a
continuous open space extending through the whole coil.
If desired a rod can be applied in the open space. The
strip will be bend in three dimensions.
[0007] If a winding comprises N parts, the same part
is present in the strip after each N parts. This distance
over N parts determines the lead or pitch of the coil.

[0008] Furthermore, having an endless strip, the struc-
tural element can be made as long as desired.
[0009] Connecting the flat parts of different coils to
each other can be done by positioning the flat parts of
the coils against each other and subsequently welding,
glueing, screwing or any other suitable way to connect
the flat parts to each other. The coils are positioned
against each other, whereby sides of the flat parts direct-
ed to the outer side of the coils abut against each other.
In case that the coils extend horizontally, the coils are
being stacked and positioned on top of each other. No
intertwining is needed since the flat parts are connected
to each other by other means. This has the advantage
that additional coils can easily be added in a later phase
if the grate must be enlarged.
[0010] Due to the interconnected coils, the grade will
be relatively sturdy. Furthermore, since coils with differ-
ent dimensions and cross sections can easily be made,
a large variety of grates can easily be manufactured in
any required width, height and depth and from strips
made of any desired material
[0011] If the flat parts being connected to each other
are all located in parallel planes, a grate extending in one
plane will be obtained. Such a grate will be relatively light-
weight, blurring the view to any desirable amount and
sound absorbing.
[0012] It has to be noticed that by a structural element
which is known from US2978077A, the unfolded strip is
provided with alternating first and second pairs of bends,
wherein the bends of the first pairs of bends extend under
an angle of 45 degrees with the longitudinal axis of the
unfolded strip, whilst the bends of the second pairs of
bends extend under an angle of 135 degrees with the
longitudinal axis of the unfolded strip. So the bends of
the second pairs of bends are inclined in opposite direc-
tion to that at which the bends of the first pairs of bends
are inclined.
[0013] Furthermore, within each pair, the parts at a first
bend of said pair are being bent in a first direction whilst
the parts at a second bend of said pair are being bent in
a second direction, being opposite to the first direction.
[0014] A disadvantage of such a structural element is
that the production thereof is relatively complicated due
to the alternating direction of inclination and the alternat-
ing direction of bending.
[0015] It has to be noted that US0339732A1 disclosed
a grate whereby folded strips are intertwined. Due to the
intertwining the production of the grate is relatively com-
plicated.
[0016] An embodiment of the grate according to the
invention is characterized in that the structural element
comprises at least two coils, wherein between the adja-
cent coils of the structural element, the strip of the struc-
tural element comprises at least one connecting part be-
ing connected to the adjacent coils via additional fold
lines.
[0017] By means of the at least one connecting part,
the coils can be positioned with respect to each other in
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any desirable position. In case of a grate, the coils are
preferably positioned parallel to each other so that flat
parts of the coils can be connected to each other.
[0018] In this manner it is possible to produce a relative
long structural element, comprising a number of coils,
which can easily be folded into a grate, whereby at the
connection between the coils a smooth transition is ob-
tained formed by the at least one connecting part.
[0019] Another embodiment of the grate according to
the invention is characterized in that a first of said at least
two coils spirals in a first direction, whilst a second of said
at least two coils spirals in a second direction being op-
posite to the first direction.
[0020] In this manner the view of the grate differs from
one coil to the next coil.
[0021] Another embodiment of the grate according to
the invention is characterized in that the cross section of
adjacent coils differ.
[0022] In this manner the view of the grate differs from
one coil to the next coil.
[0023] Another embodiment of the grate according to
the invention is characterized in that the coils are con-
nected to each other via flat parts of the coils, whereby
the flat parts are connected to an intermediate strip.
[0024] The intermediate strip forms a clear distinction
between the two coils, whereby each coil can be attached
to the strip independent of the other coil.
[0025] Another embodiment of the grate according to
the invention is characterized in that flat parts of a first
of said at least three coils connected to flat parts of a
second of said at least three coils extend at an angel of
more than 10 degrees to other flat parts of the first of said
at least three coils connected to flat parts of a third of
said at least three coils.
[0026] In this manner, the different coils will not be lo-
cated in the same plane but the axial axis of the different
coils will be located in a curved plane. In this manner a
corner of for example a fence comprising a grate accord-
ing to the invention can easily be made.
[0027] Another embodiment of the grate according to
the invention is characterized in that the strip comprises
a number of pairs of adjacent fold lines, wherein within
each pair the distance between the adjacent fold lines is
the same.
[0028] In this manner the parts located between the
fold lines of each pair have the same dimension and
shape.
[0029] Another embodiment of the grate according to
the invention is characterized in that the distance be-
tween each pair of adjacent fold lines is the same.
[0030] Since within each pair the distance between the
adjacent fold lines is the same as well as the distance
between each pair of adjacent fold lines is the same, a
rectangular cross section of the coil is obtained.
[0031] Another embodiment of the grate according to
the invention is characterized in that the distance be-
tween each pair of adjacent fold lines is the same as the
distance between the adjacent fold lines of each pair.

[0032] In this manner a square cross section of the coil
is obtained.
[0033] Another embodiment of the grate according to
the invention is characterized in that the cross section of
the coil has a triangular, rectangular, trapezium, paral-
lelogram or polygonal shape.
[0034] The shape of the cross section depends on the
number N of parts of each winding as well as the distanc-
es between adjacent fold lines of parts of the winding.
[0035] Another embodiment of the grate according to
the invention is characterized in that the angle to a lon-
gitudinal axis of the unfolded strip is in the range between
10 and 80 degrees, preferably between 30 and 70 de-
grees.
[0036] The angle determines the inclination of the fold
line with respect to the longitudinal axis of the unfolded
strip. The angle in combination with the number N of parts
of one winding and the distances between fold lines of
these N parts determine the lead or pitch of the coil,
meaning the distance in axial direction of the coil of one
single winding lead or pitch of the coil.
[0037] Another embodiment of the grate according to
the invention is characterized in that the structural ele-
ment comprises at least two coils, wherein between the
adjacent coils of the structural element, the strip of the
structural element comprises at least one connecting part
being connected to the adjacent coils via additional fold
lines.
[0038] By means of the connecting parts, the two coils
can be positioned above one another, for example. The
fold lines of the different coils can have the same angle
to a longitudinal axis of the unfolded strip or have different
angles to obtain a different coil. Also the number of parts
of the windings of the different coils and the distances
between the fold lines of the parts of the windings of the
different coils may vary. In this manner a structural ele-
ment with the desired shape and dimensions of the sev-
eral coils can easily be obtained.
[0039] Another embodiment of the grate according to
the invention is characterized in that a first of said at least
two coils spirals in a first direction, whilst a second of said
at least two coils spirals in a second direction being op-
posite to the first direction.
[0040] The fold lines of the different coils are inclined
in opposite direction. Since the inclination only changes
after a number of windings so a relatively large number
of fold lines, the manufacturing of the structural element
is still relatively easy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The structural element and grate according to
the invention will further be explained with reference to
the drawings, wherein,

figures 1A-1D are a perspective view, side view, top
view and cross section of a first embodiment of a
structural element according to the invention,
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figures 2A and 2B are a perspective view of a folded
strip and a top view of an unfolded strip of a second
embodiment of a structural element according to the
invention,
figures 3A and 3B; 4A and 4B; 5A and 5B; 6A and
6B are respectively a perspective view of a folded
strip and a top view of an unfolded strip of other em-
bodiments of a structural element according to the
invention,
figures 7A and 7B; 8A and 8B; 9A and 9B; 10A and
10B are respectively a perspective view of a folded
strip, a top view of an unfolded strip and a cross
section of the folded strip of other embodiments of
a structural element according to the invention,
figures 11, 12, 13 are perspective views showing dif-
ferent ways to interconnect two coils of structural el-
ements according to the invention,
figures 14A and 14B; 15A and 15B; 16A and 16B;
17A and 17B are respectively a perspective view and
cross section of a part of different embodiments of
a grate according to the invention,
figures 18A and 19B; 19A and 19B; 20A and 20B
are respectively a perspective view of a folded strip
and a top view of an unfolded strip of other embod-
iments of a structural element according to the in-
vention,
figures 21A and 21B; 22A and 22B; 23A and 23B;
24A and 24B are respectively a perspective view and
schematic top view of a part of different embodi-
ments of a grate according to the invention, which
grates extend around a corner,
figure 25 is a perspective view of a grate element
according to the invention, which grate extend
around an object,
figures 26A and 26B are respectively a perspective
view of a folded strip, a top view of an unfolded strip
and a cross section of the folded strip of another
embodiment of a structural element according to the
invention.

[0042] In the drawings, like reference numerals refer
to like elements.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0043] Figures 1A-1D show a perspective view, side
view, top view and cross section of a first embodiment
of a structural element 1 according to the invention.
[0044] The structural element 1 is made out of a flat
strip 2, for example made of metal like steel, aluminium
although also other materials like plastic can be used.
[0045] The strip 2 is folded successively along fold
lines 3, 4, 5, 6 lying at an angle A to a longitudinal axis
of the unfolded strip 2. The fold lines 3, 4, 5, 6 extend
parallel to each other. The strip 2 comprises a repetitive
number N of four flat parts 7, 8, 9, 10. Flat part 7 is con-
nected to flat part 8 by fold line 4, flat part 8 is connected
to flat part 9 by fold line 5, flat part 9 is connected to flat

part 10 by fold line 3 and flat part 10 is connected to a
next flat part 7 by fold line 3. At each fold line 3, 4, 5, 6
the parts 7, 8, 9, 10 are folded in the same direction,
whereby the folded and reformed flat strip 2 forms a coil
comprising a number of windings. The coil of the struc-
tural element 1 as shown in figures 1A-1D shows a little
more than two windings, each having a pitch P.
[0046] In the embodiment as shown in figures 1A-1D
the distances between the fold lines 3-4 and 5-6 are the
same. The distances between the fold lines 3-6 and 4-5
are the same but are larger than the distances between
the fold lines 3-4 and 5-6. The parts 7, 8; 8, 9; 9, 10; 10,
7 enclose angles C of 90 degrees with each other. Due
to these dimensions, the cross section of the structural
element 1, as can be seen in figure 1D, is rectangular.
[0047] In each below example the width of the strip 2
is B, the thickness of the strip 2 is T, the angle A is the
inclination of the fold lines with the longitudinal axis of
the strip 2, the width of the coil is W and the height of the
coil is H. In this embodiment, the width W is identical to
the distance between the fold lines 3, 4; 5,6 and the height
is identical to the distance between the fold lines 3,6; 4,5.
The angle A, the width B, the width W and the height H
determine the pitch P.
[0048] Figures 2A is a perspective view of a second
embodiment of a structural element 11 according to the
invention. Figure 2B is a top view of an unfolded strip of
the structural element 11. The cross section of the coil
is rectangular. The coil spirals counter clockwise.
[0049] The width B of the strip 2 is 30 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. Due to these dimensions the pitch P
is about 83 millimetre millimetre.
[0050] Figures 3A is a perspective view of another em-
bodiment of a structural element 12 according to the in-
vention. Figure 3B is a top view of an unfolded strip of
the structural element 12. The cross section of the coil
is rectangular. The coil spirals counter clockwise.
[0051] The width B of the strip 2 is 15 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. Due to these dimensions the pitch P
is about 83 millimetre millimetre.
[0052] Figures 4A is a perspective view of another em-
bodiment of a structural element 13 according to the in-
vention. Figure 4B is a top view of an unfolded strip of
the structural element 13. The cross section of the coil
is rectangular. The coil spirals clockwise. The parts 7, 8,
9, 10 of the strip 2 of the structural element 13 have been
folded in an opposite direction compared with parts 7, 8,
9, 10 of the structural elements 1, 11, 12.
[0053] The width B of the strip 2 is 40 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the width W is 25 millimetre and the height
H is 50 millimetre.
[0054] Figures 5A is a perspective view of another em-
bodiment of a structural element 14 according to the in-
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vention. Figure 5B is a top view of an unfolded strip of
the structural element 14. The cross section of the coil
is rectangular. The coil spirals counter clockwise.
[0055] The width B of the strip 2 is 55 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
30 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. Due to these dimensions the pitch P
is about 250 millimetre millimetre.
[0056] Figures 6A is a perspective view of another em-
bodiment of a structural element 15 according to the in-
vention. Figure 6B is a top view of an unfolded strip of
the structural element 15. The cross section of the coil
is rectangular. The coil spirals counter clockwise.
[0057] The width B of the strip 2 is 20 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
70 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. Due to these dimensions the pitch P
is about 52 millimetre millimetre.
[0058] Figures 7A is a perspective view of another em-
bodiment of a structural element 16 according to the in-
vention. Figure 7B is a top view of an unfolded strip of
the structural element 16. Figure 7C is a cross section
of the coil of the structural element 16. As best can be
seen figure 7C the distances between the fold lines 3-4
and 5-6 are the same but the distances between the fold
lines 3-6 and 4-5 are not the same. The parts 7,10; 9,10
enclose sharp angles whilst the parts 7,8; 8,9 enclose
obtuse angles. Due to these dimensions, the cross sec-
tion of the coil of the structural element 16 is trapezium
shaped. The coil spirals counter clockwise.
[0059] The width B of the strip 2 is 30 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. The two identical sharp angles of the
cross section of the coil of the structural element 16 are
70 degrees so the obtuse identical angles are 110 de-
grees.
[0060] Figures 8A is a perspective view of another em-
bodiment of a structural element 17 according to the in-
vention. Figure 8B is a top view of an unfolded strip of
the structural element 17. Figure 8C is a cross section
of the coil of the structural element 17. As best can be
seen figure 8C the distances between the fold lines 3-4
and 5-6 are the same, the distances between the fold
lines 3-6 and 4-5 are the same. The parts 7,10; 8, 9 en-
close sharp angles whilst the parts 7,8; 9,10 enclose ob-
tuse angles. Due to these dimensions, the cross section
of the coil of the structural element 16 is a parallelogram.
The coil spirals counter clockwise.
[0061] The width B of the strip 2 is 30 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the width W is 25 millimetre and the height
H is 50 millimetre. The two identical sharp angles of the
cross section of the coil of the structural element 17 are
70 degrees so the obtuse identical angles are 110 de-
grees.
[0062] Figures 9A is a perspective view of another em-
bodiment of a structural element 18 according to the in-

vention. Figure 8B is a top view of an unfolded strip of
the structural element 18. Figure 8C is a cross section
of the coil of the structural element 18.
[0063] The strip 19 comprises a repetitive number N
of three flat parts 20, 21, 22. Flat part 20 is connected to
flat part 21 by fold line 23, flat part 21 is connected to flat
part 22 by fold line 24, flat part 22 is connected to flat
part 20 by fold line 25. At each fold line 23, 24, 25 the
parts 20, 21, 22 are folded in the same direction, whereby
the folded and reformed flat strip 19 forms a coil com-
prising a number of windings. The coil of the structural
element 1 as shown in figures 1A-1D shows a little more
than five windings, each having a pitch P. The distance
between each pair of adjacent fold lines 23, 24, 25 is the
same. The angle D between the parts 20-21; 21-22;
22-20 is 60 degrees.
[0064] Due to these dimensions, the cross section of
the coil of the structural element 18 is a triangular. The
coil spirals counter clockwise.
[0065] The width B of the strip 2 is 30 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees, the height H1 is 35 millimetre,
[0066] Figures 10A is a perspective view of another
embodiment of a structural element 27 according to the
invention. Figure 10B is a top view of an unfolded strip
of the structural element 27. Figure 10C is a cross section
of the coil of the structural element 27. As best can be
seen figure 10C the distances between the fold lines 3-4,
4-5; 5-6 and 6-3 are all different. The parts 7-10 enclose
an angle of 90 degrees, the part 10,9 enclose an angle
of 60 degrees, the part 8, 9 enclose an angle of 130 de-
grees and the part 7,8 enclose an angle of 80 degrees.
The distance between fold lines 3,6 is 50 millimetre, the
distance between fold lines 5,6 is 40 millimetre, the dis-
tance between fold lines 4,5 is 30 millimetre and the dis-
tance between fold lines 3,4 is 40 millimetre. Due to these
dimensions, the cross section of the coil of the structural
element 27 has a polygonal shape. The coil spirals coun-
ter clockwise.
[0067] The width B of the strip 2 is 30 millimetre, the
thickness T of the strip 2 is 1 millimetre, the angle A is
60 degrees.
[0068] Figure 11 shows a part of a grate 28 according
to the invention, whereby two structural elements are
connected to each other.
[0069] The upper structural element is identical to the
structural element 11 as shown in figure 2. The lower
structural element 29 is similar to structural element 11
except that it spirals clockwise instead of counter clock-
wise. Parts 7 of upper structural element 29 are aligned
with parts 9 of lower structural element 11 and are con-
nected to each other, for example by welding, glueing,
pop nails or any other suitable way to connect parts to
each other. As can be seen the interconnected parallel-
logram shaped flat parts 7,9 are identical and fully
aligned.
[0070] Any desired number of structural elements 11,
29 can be connected to each other at the parts 7, 9,
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whereby the grate 28 comprises alternating structural el-
ement 11 and structural element 29. The length in axial
direction of the grate 28 can be as long as desired and
will be determined by the number of windings of the coil
of the structural elements 11, 29 only.
[0071] Figure 12 shows a front view of part of a grate
30 according to the invention, whereby two structural el-
ements 29 are connected to each other. The offset of
parts 7 of the upper structural element 29 with respect
to the parts 9 of the lower structural element 29 is identical
in the front view and the rear view of the grate 30.
[0072] Figure 13 shows a front view of part of a grate
30’ according to the invention, whereby two structural
elements 29 are connected to each other. The parts 7 of
the upper structural element 29 with respect to the lower
structural element 29 are aligned in the front view and
are offset in the rear view of the grate 30.
[0073] Parts 7 of upper structural element 11 are con-
nected to parts 9 of lower structural element 11, whereby
parts 10 are aligned with each other.
[0074] As can be seen in the figures 11, 12, 13 a com-
plete different look is obtained depending on the way
similar structural elements 11, 29 are connected to each
other and from which side the grate 30 is being looked
at. It is of course also possible to connect structural ele-
ments 11 to each other, whereby a structural element 11
is connected to a lower structural element 11 in a manner
that the parts 8 are aligned and to an upper structural
element 11 in a manner that the parts 10 are aligned. In
this way different grates can be obtained with identical
structural elements 11.
[0075] Figures 14A and 14B show respectively a per-
spective view and a cross section of a part of a grate 31
according to the invention.
The grate 31 comprises alternating structural elements
32, 33. The structural element 32 spirals clockwise, whilst
the structural elements 33 spirals counter clockwise. The
structural elements 32, 33 are connected to each other
in the same way as shown in figure 11. The structural
elements 32, 33 have a rectangular cross section. The
structural elements 32, 33 differ from each other in that
the height H2 of the structural element 32 is smaller than
the height H3 of the structural element 33. The width W
of both structural elements 32, 33 is equal. To be able to
connect the parts 7, 9 of the structural elements 32, 33
to each other the angle A of the less higher structural
element 32 is smaller than the angle A of the structural
element 33. As can be seen the interconnected parallel-
logram shaped flat parts 7,9 are identical and fully
aligned.
[0076] Figures 15A and 15B show respectively a per-
spective view and a cross section of a part of a grate 35
according to the invention.
[0077] The grate 35 comprises alternating structural
elements 36, 37. The structural element 36 spirals clock-
wise, whilst the structural elements 37 spirals counter
clockwise. The structural elements 36, 37 are connected
to each other in the same way as shown in figure 11. The

structural element 36 has a rectangular cross section.
The structural element 37 has a square cross section.
The structural elements 36, 37 differ from each other in
that the height H2 of the structural element 36 is larger
than the height H3 of the structural element 37. The width
W1 of structural element 36 is smaller than the width W2
of the structural element 37. The angles A of the structural
elements 36, 37 are identical. To be able to connect the
parts 7, 9 of the structural elements 32, 33 to each other
the perimeter of structural element 36 being 2∗W1+2∗H2
is identical to the perimeter of structural element 27 being
2∗W2+2∗H3.
[0078] Figures 16A and 16B show respectively a per-
spective view and a cross section of a part of a grate 38
according to the invention.
[0079] The grate 38 comprises only structural ele-
ments 36, alternating spiraling in clockwise and counter
clockwise direction. The grate 38 comprises flat strips 39
located between each pair of two structural elements 36,
whereby the parts 7, 9 of the structural elements 36 are
connected to the strip 39. The strip 39 has the same width
W as the structural elements 36. This embodiment has
the advantage that each structural element 36 can be
positioned at any desired orientation with respect to a
lower and upper structural element 36.
[0080] Figures 17A and 17B show respectively a per-
spective view and a cross section of a part of a grate 40
according to the invention.
[0081] The grate 40 comprises alternating structural
elements 41, 42. The structural element 41 has a trian-
gular cross section like structural element 18. The struc-
tural element 42 has a trapezium shaped cross section
like structural element 16. The angle E between parts
7,10; 9,10 of the structural element 42 are identical to
the angle D of the structural element 41, so 60 degrees.
In this manner parts 7,9 of the structural elements 41, 42
can be connected to each other, whereby a grate 40 ex-
tending along a plane is obtained. By the grate 40, parts
22 of the structural elements 41 and parts 8 of the struc-
tural elements 42 are aligned. However, it is also possible
that these parts 8, 22 are mounted with an off set with
respect to each other.
[0082] Figures 18A and 18B show respectively a per-
spective view of a structural element 44 and a top view
of an unfolded strip 45 of the structural element 44 ac-
cording to the invention.
[0083] The unfolded strip 45 comprises on the right
side a number of fold lines 46 inclined under an angle A1
with respect to the longitudinal axis of the strip 45 and
on the left side a number of fold lines 47 inclined under
an angle A2 with respect to the longitudinal axis of the
strip 45. The angle A2 is equal to angle A1 but the fold
lines 46, 47 extend in opposite directions. The portion of
the strip 45 comprises the fold lines 46 will be folded to
obtain a coil spiralling in a counter clockwise direction,
whilst the portion of the strip 45 comprises the fold lines
47 will be folded to obtain a coil spiralling in a clockwise
direction. At the middle of the strip 45 a part 48 is located
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bounded by two fold lines 49 extending perpendicular to
the longitudinal axis of the strip 45. Connected to the part
48 at the fold line 49 is part 50 being connected to the
right portion of the strip 45 by fold line 46. In the same
manner connected to the part 48 at the other fold line 49
is part 51 being connected to the left portion of the strip
45 by fold line 47.
[0084] The parts 48, 50, 51 forms connecting parts
connecting the upper coil formed out of the right portion
of the strip 45 and the lower coil formed out of the left
portion of the strip 45.
[0085] Figures 19A and 19B show respectively a per-
spective view of a structural element 54 and a top view
of an unfolded strip 55 of the structural element 54 ac-
cording to the invention.
[0086] The unfolded strip 55 comprises on the left side
a number of fold lines 46 inclined under an angle A1 with
respect to the longitudinal axis of the strip 55 and on the
right side a number of fold lines 47 inclined under an
angle A2 with respect to the longitudinal axis of the strip
55. The angle A2 is equal to angle A1 but the fold lines
46, 47 extend in opposite directions. The portion of the
strip 55 comprises the fold lines 46 will be folded to obtain
a coil spiralling in a counter clockwise direction, whilst
the portion of the strip 55 comprises the fold lines 47 will
be folded to obtain a coil spiralling in a clockwise direc-
tion. At the middle of the strip 55 a part 48 is located
bounded by two fold lines 49 extending in the same di-
rection as the nearest fold line 46, 47.. Connected to the
part 48 at the fold line 49 is part 50 being connected to
the left portion of the strip 55 by a further fold line 49. In
the same manner connected to the part 48 at the other
fold line 49 is part 51 being connected to the right portion
of the strip 45 by a further fold line 49.
[0087] The parts 48, 50, 51 forms connecting parts
connecting the upper coil formed out of the left portion
of the strip 55 and the lower coil formed out of the right
portion of the strip 55.
[0088] Figures 20A and 20B show respectively a per-
spective view of a structural element 64 and a top view
of an unfolded strip 65 of the structural element 44 ac-
cording to the invention.
[0089] The unfolded strip 65 comprises on the left side
a number of fold lines 46 inclined under an angle A1 with
respect to the longitudinal axis of the strip 65 and on the
right side a number of fold lines 47 inclined under an
angle A2 with respect to the longitudinal axis of the strip
65. The angle A2 is equal to angle A1. This means that
the fold lines 46, 47 extend under the same angle and in
the same directions. The portion of the strip 65 comprises
the fold lines 46 will be folded to obtain a coil spiralling
in a counter clockwise direction. Also the portion of the
strip 65 comprises the fold lines 47 will be folded to obtain
a coil spiralling in a counter clockwise direction. At the
middle of the strip 65 a part 48 is located bounded by two
parallel fold lines 49 extending under an angle A3. Con-
nected to the part 48 at the fold line 49 is part 50 being
connected to the left portion of the strip 55 by fold line

46. In the same manner connected to the part 48 at the
other fold line 49 is part 51 being connected to the right
portion of the strip 45 by fold line 47. The parts 48, 50,
51 forms connecting parts connecting the upper coil
formed out of the left portion of the strip 65 and the lower
coil formed out of the right portion of the strip 65.
[0090] As shown in the figures 18A-20B at an edge of
the structural element 44, 54, 64 it can be seen that the
lower coil continues via the connecting parts into the up-
per coil.
[0091] The strips 45, 55, 65 can be as long as desired
and comprises as many transitions comprising connect-
ing parts from one coil to another coil so that a single
structural element 44, 54, 64 of any desired length de-
termined by the length of each coil and any desired height
determined by the height and number of coils can by
manufactured without the need to position separate
structural elements with respect to each other. The coils
need only to be aligned with respect to each other.
[0092] Each coils made from strip 45, 55, 65 can have
any desired cross section, and height and width.
[0093] Figures 21A and 21B show respectively a per-
spective view and schematic top view of a part of a grate
74 according to the invention. The grate 94 comprises a
number of similar coils 75, 75’, 75", 75’" connected to
each other. The coils 75’, 75’’’ spiral in opposite direction
to the coils 75, 75". As can be best seen in figure 12B
coil 75’ located in the left lower corner is connected with
a portion of parts 77 to parts 76 of a coil 75" located on
the right thereof. The coil 75’ is connected with parts 76
to parts 78 of a coil 75’’’ located above it. In this manner
a corner has been created in the grate 74, which grate
74 comprises further as many coils 75 in line with coil
75" and as many coils 75 in line with coil 75’’’ as desired.
[0094] The corner forms a right angle.
[0095] Figures 22A and 22B show respectively a per-
spective view and schematic top view of a part of a grate
84 according to the invention. The grate 84 comprises a
number of similar coils 75, 75’, 75", 75’" connected to
each other. The coils 75’, 75’’’ spiral in opposite direction
to the coils 75, 75". The grate 84 also comprises two coils
85, 86. The coils 85 and 86 are a mirror image of each
other. The coil 85 is connected with parts 76 to parts 78
of a coil 75. The coil 86 is connected with parts 76 to
parts 78 of a coil 75. The coils 85, 86 are connected to
each other at parts 87, 88 respectively, which parts 87,
88 extend under an angle of 45 degrees with the parts
76, 78. In this manner a corner has been created in the
grate 84, which grate 84 comprises further as many coils
75 in line with the coils 75 connected to the coils 85, 86
as desired.
[0096] The corner forms a right angle.
[0097] Figures 23A and 23B show respectively a per-
spective view and schematic top view of a part of a grate
94 according to the invention. The grate 94 comprises a
number of similar coils 75, 75’, 75", 75’’’ connected to
each other. The coils 75’, 75’’’ spiral in opposite direction
to the coils 75, 75". The grate 94 also comprises two coils
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95, 95’ having a trapezium shaped cross section. The
sharp corners in the trapezium shaped cross section is
67,5 degrees The coil 95 is connected with parts 96 to
parts 78 of a coil 75. The coil 95’ is connected with parts
97 to parts 76 of a coil 75. The coils 95, 95’ are connected
to each other at parts 97, 96 respectively. In this manner
a corner can be created in the grate 94, which grate 94
comprises further as many coils 75 in line with the coils
75 connected to the coils 95, 95’ as desired.
[0098] The corner forms a rounded angle.
[0099] Figures 24A and 24B show respectively a per-
spective view and schematic top view of a part of a grate
104 according to the invention. The grate 104 comprises
a number of coils 75 as well as four coils 105, 105’, 105",
105’’’ each having a trapezium shaped cross section. A
coil spiralling in one direction is located between two oth-
er coils spiralling in another direction. The sharp corners
in the trapezium shaped cross section is 78,75 degrees.
The coil 105 is connected with parts 106 to parts 78 of a
coil 75. The coil 105’ is connected with parts 106 to parts
107 of a coil 105. The coil 105" is connected with parts
106 to parts 107 of a coil 105’. The coil 105’’’ is connected
with parts 106 to parts 107 of a coil 105". The coil 105’’’
is connected with parts 107 to parts 76 of coil 76.
[0100] In this manner a corner has been created in the
grate 104, which grate 104 comprises further as many
coils 75 in line with the coils 75 connected to the coils
105, 105’" as desired.
[0101] The corner forms a rounded angle.
[0102] As can be seen due to the larger amount of tra-
pezium shaped coils, the corner of grate 104 is more
rounded as the corner of grate 94.
[0103] Figure 25 shows a perspective view of a grate
element 114 according to the invention, which grate 114
extend around an object like an air conditioner 115
mounted on top of a roof or against a wall. The grate 114
comprises a large number of coils having their axial di-
rection extending in vertical direction. The coils are lo-
cated in three planes, two planes being parallel to the
sides of the box shaped air conditioner 115 and one plane
located parallel to a front side of the air conditioner 115.
The planes are connected to each other by corners as
shown in the figures 24A-24B, for example. The grate
114 is provided with brackets 116 to be able to connect
the grate 114 to a wall against which the air conditioner
115 is mounted.
[0104] Figures 26A is a perspective view of another
embodiment of a structural element 120 according to the
invention. Figure 26B is a top view of an unfolded strip
121 of the structural element 16. Figure 26C is a cross
section of the coil of the structural element 120. As best
can be seen figure 7C the coil of the structural element
120 comprises five different parts 122, 123, 124, 125,
126 connected to each other at folding lines 127, 128,
129, 130, 131. Each part 122, 123, 124, 125, 126 has a
different width W.
[0105] From this structural element 120 it is clear that
the coil of the structural element according to the inven-

tion can have as many flat parts as desired. However, in
practice the number of parts will normally be less than
10, preferably less than 5 and normally be 3 or 4.
[0106] The grate according to the invention can be
used a fence, separation wall, wall panel etc.
[0107] Preferably the grates are made of steel or alu-
minium.
[0108] The width B of the strip is preferably between
10 and 60 millimetre.
[0109] The thickness T of the strip is preferably be-
tween 1 and 3 millimetre.
[0110] The angle A is preferably between 30 and 150
degrees.
[0111] The width W of the coil is preferably between
20 and 100 millimetre.
[0112] The height H of the coil is preferably between
40 and 200 millimetre.
[0113] The angle C is preferably between 60 and 170
degrees

LIST OF REFERENCE SIGNS

[0114]

1 structural element
2 flat strip
3 fold line
4 fold line
6 fold line
7 flat part
8 flat part
9 flat part
10 flat part
11 structural element
12 structural element
13 structural element
15 structural element
16 structural element
17 structural element
18 structural element
19 strip
20 flat part
21 flat part
22 flat part
23 fold line
24 fold line
25 fold line
27 structural element
28 grate
29 structural element
30 grate
31 grate
32 structural element
33 structural element
35 grate
36 structural element
37 structural element
38 grate
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39 flat strip
40 grate
41 structural element
42 structural element
44 structural element
45 strip
46 fold line
47 fold line
48 part
49 fold line
50 part
51 part
54 structural element
55 strip
65 strip
64 structural element
74 grate
94 grate
75 coil
75’ coil
75" coil
75"’ coil
76 part
77 part
78 part
84 grate
85 coil
86 coil
87 part
88 part
94 grate
96 part
97 part
104 grate
105 coil
105 coil
105’ coil
105" coil
105’" coil
106 part
107 part
114 grate element
115 air conditioner
120 structural element
121 unfolded strip
122 part
122 part
123 part
124 part
125 part
126 part
127 fold line
128 fold line
129 fold line
130 fold line
131 fold line
A angle
A1 angle

A2 angle
A3 angle
B width
C angle
D angle
E angle
H height
H1 height
H2 height
H3 height
N number
P pitch
T thickness
W width
W1 width

Claims

1. A grate comprising at least one structural element
comprising at least a length of a reformed flat strip,
which strip is folded successively along fold lines ly-
ing at an angle to a longitudinal axis of the unfolded
strip, wherein at least three fold lines extending par-
allel to each other, wherein the reformed flat strip
comprises at least three flat parts, each part being
connected to an adjacent part at one of the fold lines,
wherein at each fold line the parts are folded in the
same direction, whereby the reformed flat strip forms
a coil comprising a number of windings, wherein
each winding comprises at least three flat parts,
characterized in that the grate comprises at least
two coils, extending parallel to each other, wherein
the coils are positioned against each other and con-
nected to each other via flat parts of the coils.

2. A grate according to claim 1, characterized in that
the structural element comprises at least two coils,
wherein between the adjacent coils of the structural
element, the strip of the structural element comprises
at least one connecting part being connected to the
adjacent coils via additional fold lines.

3. A grate according to claim 1 or 2, characterized in
that a first of said at least two coils spirals in a first
direction, whilst a second of said at least two coils
spirals in a second direction being opposite to the
first direction.

4. A grate according to one of the preceding claims,
characterized in that the cross section of adjacent
coils differ.

5. A grate according to one of the preceding claims,
characterized in that the coils are connected to
each other via flat parts of the coils, whereby the flat
parts are connected to an intermediate strip.
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6. A grate according to one of the preceding claims,
characterized in that flat parts of a first of at least
three coils connected to flat parts of a second of said
at least three coils extend at an angel of more than
10 degrees to other flat parts of the first of said at
least three coils connected to flat parts of a third of
said at least three coils.

7. A grate according to of the preceding claims, char-
acterized in that the strip comprises a number of
pairs of adjacent fold lines, wherein within each pair
the distance between the adjacent fold lines is the
same.

8. A grate according to claim 7, characterized in that
the distance between each pair of adjacent fold lines
is the same.

9. A grate according to claim 7, characterized in that
the distance between each pair of adjacent fold lines
is the same as the distance between the adjacent
fold lines of each pair.

10. A grate according to one of the preceding claims,
characterized in that the cross section of the coil
has a triangular, rectangular, trapezium, parallelo-
gram or polygonal shape.

11. A grate according to one of the preceding claims,
characterized in that the angle of the fold lines to
a longitudinal axis of the unfolded strip is in the range
between 10 and 80 degrees, preferably between 30
and 70 degrees.

12. A grate according to one of the preceding claims,
characterized in that the structural element com-
prises at least two coils, wherein between the adja-
cent coils of the structural element, the strip of the
structural element comprises at least one connecting
part being connected to the adjacent coils via addi-
tional fold lines.

13. A grate according to claim 7, characterized in that
a first of said at least two coils spirals in a first direc-
tion, whilst a second of said at least two coils spirals
in a second direction being opposite to the first di-
rection.
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