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S/ML/ FIG. 1

(57) Abstract: The present invention relates to a wall element (1) comprising: a first plate (2), a second plate (3) and an insulation
material layer arranged between the first and the second plates, and a rabbet (4, 5) arranged on the edge of the wall element. In or-
der to provide a wall element that is easy to use there is arranged a rabbet (4, 5) on all edges of the wall element (1) and in order to
provide a wall element that bears at least itself said rabbet (4, 5) is provided from the first plate (2) and the second plate (3) to a
separate support frame consisting of one or more parts, which are placed on all edges of the wall element (1).
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WALL ELEMENT

FIELD OF THE INVENTION

[0001] This invention relates to a wall element which may be utilized
in assembling a wall or a part of a wall in a building.

DESCRIPTION OF PRIOR ART

[0002] Previously is known a wall element comprising a first plate
and a second plate and an insulation material layer sandwiched between these
plates. In upper and lower edges of this wall element there is arranged a rab-
bet, for instance, a female rabbet in the lower edge and a male rabbet in the
upper edge. In this wall element consisting of steel sheets, the rabbets are pro-
vided by shaping the ends of the steel sheets. Hence, a wall of a building may
be assembled by superimposing a plurality of these wall elements such that
the rabbets of the upper and lower edges become against one another. In lat-
eral direction, the wall elements are mounted against one other such that the
lateral edges without rabbets are placed against one another. The superim-
posed and the adjacent wall elements are secured to separate vertical col-
umns that bear the wall consisting of wall elements and keep the ends of the
adjacent wall elements in place against one another.

[0003] The above prior art wall element has a drawback that it is
cumbersome to use in construction, and moreover, the wall element limits the
shaping of a wall. _

[0004] In practice, at the joint of the adjacent wall elements there is
needed a vertical column to which the adjacent wall elements are secured for
being supported and for keeping their ends arranged against. one another in
place. Consequently, the mounting locations of the vertical columns determine
the sizes of the required wall elements and all wall elements have to be di-
mensioned such that they extend between two vertical columns. To cover the
joints between the adjacent wall elements there is necessary to provide vertical
mouldings that greatly affect the appearance of the wall. Because the size of
the wall elements is dependent on the locations of the vertical columns, as de-
scribed above, openings for windows and doors, as required. in the building,
have to be cut in finished wall elements on the construction site, or customized
during manufacture.
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SUMMARY OF THE INVENTION

[0005] The object of the present invention is to solve the above-
described problem and to provide a wall element the utilization of which is
more flexible ahd more economical and which allows greater freedom to shape
the appearance of the wall in a desired manner. This is achieved by a wall
element of independent claim 1.

-[0006] The invention utilizes a support frame that is separate from a
first.and a second plate and that consists of one or more parts arranged on all
edges of the wall element. Thanks to the support frame, the wall element be-
comes at least 'self-bearing, i.e. it is capable of bearing, in addition to itself, at
least the weight of a wall element or wall elements arranged thereon. By
manufacturing the support frame of metal, plastic or composite material, it is
possible to provide a wall element that is dimensionally accurate, weather-
resistant and sturdy. '

[0007] In the support frame there is also formed a rabbet for all
edges of the wall element. Thus, at the joints between the adjacent wall ele-
ments there will be no need for vertical columns to keep in place the edges of
wall elements arranged against one another, nor mouldings. Because separate
vertical columns are not needed to support the wall elements, either, the end
result will be a solution in which the size of the wall elements may vary more
freely than before to provide a desired shape for the wall. Along with the wall
elements of various sizes it will also be possible to provide the required win-
dow and door openings in the wall by employing elements of appropriate sizes,
whereby the number of openings to be produced by cutting on the construction
site or during manufacture can be minimized.

[0008] Preferred embodiments of the wall element in accordance
with the invention are disclosed in the attached dependent claims. |

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In the following the invention will be described in greater de-
tail, by way of example, with reference to the attached drawings, in which

Figure 1 shows a first embodiment of a wall element;

Figures 2 and 3 illustrate a support frame;

Figure 4 illustrates parts of the wall element;

Figures 5 and 6 illustrate how to form walls out of wall elements;

Figure 7 illustrates a corner joint between wall elements; and
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Figure 8 illustrates how to form a wall out of wall elements.

DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0010] Figure 1 shows a first embodiment of a wall element 1. The
wall element 1 of Figure 1 includes a first plate 2, a second plate 3 and an in-
sulation material layer 10 sandwiched between the plates (Figure 4).

[0011] On all edges of the wall element 1 there is provided a rabbet
arrangement, whereby in the example of Figure 1 on the upper edge and right
edge there is arranged a male rabbet 4, and on the lower edge and left edge a
female rabbet 5. The wall element 1 may thus be connected on all sides to an-
other similar element such that the male rabbets and the female rabbets hold
the opposite edges in place. Between the wall elements, at the male rabbet-
and-female rabbet joints, it is possible to arrange sealing material so as to pro-
vide a tight wall.

[0012] The positioning of the rabbets, as shown in Figure 1, such
that identical rabbets meet in the corners (male rabbets 4 in the upper right
corner and female rabbets 5 in the lower left corner) is advantageous in the
sense that in that case it is possible to use the wall element of Figure 1 in the
horizontal position as shown in Figure 1, or alternatively in the vertical position,
in which it is rotated 90 degrees from the position of the figure. In that case,
irrespective of the position, the wall element may be turned such that there is
always a right match in the right location. However, it is always conceivable, in
accordance with the invention, that identical rabbets are on the opposite edges
of the wall element, or that there are wall elements of two types, i.e. such
where all rabbets are female rabbets and such where all rabbets are male rab-
bets. ‘

[0013] Figures 2 and 3 illustrate a support frame that may be util-
ized in the wall element of Figure 1.

[0014] In the case of Figure 2 it is assumed that a support frame
made of plastic or composite material is concerned. The composite material
may then include, for instance, glass fibre, carbon fibre, aramid fibre, polymer
fibre or other suitable fibre material. In that case the support frame may be fab-
ricated by utilizing pultrusion, whereby it is possible to provide a continuous
profile that may be subsequently cut into pieces of appropriate size, or alterna-
tively partly cut and bent at suitable points.
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[0015] In the case of Figure 2 the support frame consists of multiple
parts, i.e. it includes two support frame parts 6, which are provided with male
rabbets 4, and two support frame parts 7, which are provided with female rab-
bets 5. In connection with the assembly of the wall element 1 the support
frame parts 6 and 7 may be interconnected, for instance, by screwing, riveting
or gluing. Alternatively, if the first plate 2 and the second plate 3 to be used are
sufficiently sturdy, the support frame parts 6 and 7 need not be interconnected,
but it will suffice that they are secured to the first plate 2 and the second plate
3, for instance, by screwing, riveting, gluing or using some other known and
applicable securing methods.

[0016] In the case of Figure 3 it is assumed that a support frame
made of metal, such as steel or aluminium, is concerned. An alternative is a
support frame made of profiled thin metal, whereby the wall thickness of the
steel sheet used may be, for instance, 0.5 to 10 mm.

[0017] Also in Figure 3 it is assumed, by way of example, that a
multiple-part support frame is concerned, the support frame including support
frame parts having a male rabbet 4’ and support frame parts having a female
rabbet 5'. The male rabbets and female rabbets may be fabricated in the sup-
port frame, for instance, directly by extruding of aluminium, or alternatively, for
instance, by forming a steel sheet, whereby roll forming or edging may be ap-
plicable, for instance.

[0018] In the case of Figure 3, the support frame is provided with
openings 8 intended to prevent creation of cold bridges, i.e. to reduce heat
leakages through the wall element from one side of the wall element to the
other. Corresponding openings may also be utilized in the embodiment of Fig-
ure 2.

[0019] In the examples of Figures 2 and 3 it is shown that the cross
section of the support frame is mainly C-shaped, which contributes to obtain a
rigid support frame in relation to the weight, and additionally, a space for insu-
lation material, which at least in the case of the male rabbet profiles extends
inside the support frame. However, the C-shape is not necessary, but the sup-
port frames having some other cross sections may also be utilized.

[0020] Unlike in the exemplary cases of Figures 2 and 3, it is also
conceivable that the support frame is embossed so as to increase its rigidity.

[0021] Figure 4 illustrates parts of the wall element 1 shown in Fig-
ure 1, for instance. The support frame, whose support frame parts 6 and 7 are
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here shown interconnected, by way of example, is arranged in place on top of
the first plate 2 in the figure. In accordance with Figure 4, the insulation mate-
rial layer 10 to be arranged inside the support frame may consist of mineral
wool, rock wool or polyurethane plate, for instance. Instead of a plate, it is al-
ternatively possible to use insulation material that is injected into place, such

as polyurethane foam. In the case of Figure 4, a second plate 3 is on top of the
support frame and the insulation material layer 10. The first and the second
plates may be secured to the support frame, and optionally also to the insula-
tion layer, by screwing, riveting or gluing, for instance. In the embodiment of
Figure 4, the support frame 6 and 7 is thus placed at least partly between the
first plate 2 and the second plate 3 on all edges of the wall element. In all em-
bodiments, however, the support frame need not be located between the first
and the second plates, but the plates may be arranged inside the support
frame, if only the support frame is shaped to allow this kind of mounting.

[0022] Depending on the intended use of the wall element, the plate
materials may vary and there may be more plates than what is shown in Figure
4. Applicable plate materials for the inner surface of the wall element include
gypsum boards, chipboards, wood panels and metal sheets (e.g. steel sheets).
On the outer surface of the wall element, in turn, it is possible to use a metal
sheet (e.g. steel sheet) or wood panel, for instance. In case an external wall
.element is concerned, the wall element may include a wind shield board and a
vapour barrier. The number of plates secured to the wall element may thus be
more than two. At least one of the plates in the wall element (e.g. the steel
sheet) may be shaped to enhance load-bearing capacity.

[0023] At least one of the first and the second plates may also be
made of flexible material. The material concerned may then be a plastic sheet,
such as PVC (polyvinyl chloride) or a gauze-type fibrous fabric that may be
stored wound on a roll, until the plate material is unrolled in connection with
manufacturing.

[0024] In accordance with the invention, the wall element is at least
self-bearing. i.e. it is capable of bearing, apart from itself, at least the weight of
a wall element or wall elements arranged on top of it. However, with appropri-
ate dimensioning and selection of materials of the support frame and/or the
plates it is possible to provide a wall element that bears, in addition to itself and
the wall elements arranged on top of it, also other parts of the building. In that
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case, these other parts of the building may include one or more intermediate
floors and roof structures.

[0025] Figures 5 and 6 illustrate how to form walls constructed of
wall elements.

[0026] Figure 5 shows three wall elements of Figure 1, of which the
leftmost is turned to be in vertical direction and two elements on the right to
horizontal direction. It appears from Figure 5 that the height h and the width w
of the rectangular wall element 1 are selected in this example such that the
height h of the wall element 1 equals to the width w of one or more similar wall
elements, or that the width w of the wall element equals to the height h of one
or more similar wall elements. The height refers here to the length of the longer
edges of the rectangular wall element and the width refers to the length of the
shorter edges. | : ‘
[0027] Because the wall element 1 is provided with rabbets on all
edges as described above in Figure 1, the vertically placed wall element may
be connected to horizontally turned elements by means of the rabbets without
having to use mouldings over the joints. No separate columns for bearing the
elements are needed either, because the wall elements 1 are at least self-
bearing, i.e. in addition to themselves, they bear at least the weight of the wall
element or wall elements arranged on top of them. In addition thereto, appro-
priate dimensioning of the wall elements enable them to bear also intermediate
floors and roof structures of the building, whereby a load-bearing wall element
is concerned.

[0028] Figure 6 illustrates a part of a building assembled of wall
elements. By utilizing wall elements that are provided with rabbets on all sides,
mutually different in size, and turned mutually to different positions, it is possi-
ble to provide openings required in a building for windows and doors, for in-
stance, whereby it will not be necessary to cut openings for them on the con-
struction site. Consequently, installation work on the construction site becomes
considerably easier and faster.

[0029] Figure 7 illustrates a corner joint between wall elements. It is
possible that despite the load-bearing capability of the wall element at some
points the wall elements are to be secured to the vertical columns. In that case,
for instance, in the corner of two walls it is possible to utilize a corner column
12 of Figure 7, to which the wall elements 1 are connected by means of rab-
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bets and thereafter they are secured to the corner column by screwing, for in-
stance.

[0030] Figure 8 illustrates how to form a wall constructed of wall
elements. In the case of Figure 8, a rectangular wall element has modular di-
mensions such that the height h of the wall element is a multiple of a basic
module of predetermined measurement, and the width w of the wall element is
a multiple of the same basic module of predetermined measurement. In other
words, if the predetermined measurement of said basic module is 100 mm, for
instance, the height h of the element is, for instance, 300 mm, 600 mm, 1200
mm...4800 mm, etc., and correspondingly, the width w of the element may be
300 mm or 600 mm, for instance.

[0031] The above-mentioned modular dimensioning permits great
freedom of using wall elements of mutually different sizes in the wall assembly,
as appears in Figure 8. Thus, the appearance of the wall is not dependent on
the locations of the vertical columns or on the mouldings, which need not nec-
essarily be utilized, thanks to rabbets on all sides. In addition, this allows mass
production of wall elements, because wall elements need no longer be custom-
ized and produced to fit a particular use.

[0032] It is described above, by way of example, that the wall ele-
ment is rectangular. This it not necessary, however, but it is also conceivable
that the wall element is fabricated to have some other shape. An alternative is
to replace a single rectangular wall element by two triangular wall elements,
whose outer dimensions, when interconnected through rabbets, equal to the
outer dimensions of said single rectangular wall element.

[0033] It is to be understood that the above description and the re-
lating figures are only intended to illustrate the present invention. It will be ob-
vious to a person skilled in the art that the invention may be modified and
changed in a variety of ways without deviating from the scope of the invention.
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CLAIMS

1. A wall element (1) comprising:

a first plate (2), a second plate (3) and an insulation material layer
(10) arranged between the first and the second plates, and

~ a rabbet (4, 5; 4, 5) arranged on the edge of the wall element,
characterized in

that a support frame (6, 7) is made of metal, plastic or composite
material,

that on all edges of the wall element (1) there is arranged a rabbet
(4,5;4,5)and

that in order to provide an at least self-bearing wall element said
rabbet (4, 5; 4’, 5') is provided from the first plate (2) and the second plate (3)
to the separate support frame (6, 7) consisting of one or more parts (6, 7) that
are arranged on all edges of the wall element (1).

2. The wall element of claim 1, characterized in that said wall
element (1) is an external wall element including a wind shield board and a
vapour barrier.

3. The wall element of claim 1 or 2, characterized in that at
least one of said first (2) and second (3) plates is made of flexible material.

4. The wall element of any one of claims 1 to 3, character-
ized in that at least the first or the second plate (2, 3) is made of a steel
sheet, a gypsum board or a wood panel. |

5. The wall element of any one of claims 1to 4, character-
ized in that the rectangular wall element (1) has modular dimensions such
that the height (h) of the wall element is a multiple of a basic module having a
predetermined measurement, and the width (w) of the wall element is a multi-
ple of the same basic module having a predetermined measurement.

6. The wall element of any one of claims 1 to 4, character-
ized in that the height (h) and the width (w) of the rectangular wall element
are selected such that the height (h) of the wall element equals to the width\(w)
of one or more similar wall elements or that the width (w) of the wall element
equals to the height (h) of one or more similar wall elements.

7. The wall element of any one of claims 1 to 6, character-
ized in that the rectangular wall element (1) is provided with male rabbets
(4,4’) on two edges and female rabbets (5; 5’) on two edges.
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8. The wall element of claim 7, characterized in that the male
rabbets (4; 4’) are arranged on edges that meet in the corner of the wall ele-
ment. |

9. The wall element of any one of claims 1 to 6, character-
ized in that the male rabbets (4; 4’) are arranged on all edges, or corre-
spondingly the female rabbets (5; 5’) are arranged on all edges.

10. The wall element of any one of claims 1 to 9, character-
ized in that at least the first (2) or the second (3) plate is secured to the sup-
port frame by sCrewing, riveting or gluing.

‘ 11. The wall element of any one of claims 1to 10, character-
ize d in that the support frame (6, 7) is made of profiled thin sheet.

12. The wall element of any one of claims 1 to 11, character-
ized in that the support frame (6, 7) is embossed to increase its rigidity.

13. The wall element of any one of claims 1t0 12, character-
ized in that the support frame (6, 7) is provided with openings (8) in order to
reduce heat leakages from one side of the wall element to the other.

14. The wall element of any one of claims 1to 13, character-
ized in that the insulation material layer (10) comprises mineral wool, rock
wool or urethane.

15. The wall element of any one of claims 1 to 14, chara cter-
ized in that the wall element (1) is load-bearing, whereby it bears, in addition
to itself and the wall elements arranged on top of it, also other parts of the
building.

16. The wall element of any one of claims 1 to 15, character-
ized in that the support frame (6, 7) protrudes at least partly between the first
and the second plates (2, 3) on all edges. '
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