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(54) Title: A PANEL ELEMENT AND A METHOD OF MANUFACTURING A PANEL ELEMENT

(57) Abstract: A panel element (10, 20, 30),
such as a door, comprising a frame of the kind
comprising a number of interconnected frame
elements (13, 14, 21, 22, 31, 32), a number
of said frame elements being formed with at
least one connection element (15, 16, 23, 24,
33, 34) and at least one sheet element (11,
12) fastened to the frame. The connection
elements are furthermore of a form such
that two corresponding connection elements
are connectable during assembly by relative
motion towards each other along a direction
vector which is arranged at an angle 0 to the
normal vector of the panel element, said angle
0 being between 0° and 60°. 1In this way,
a strong and tight connection is established
between frame elements. In addition, the form
of the connection elements provides for a quick
method of assembly.
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A panel element and a method of manufacturing a panel element

The current invention relates to a panel element, such as a door. The panel
element comprises a frame of the kind comprising a number of intercon-
nected frame elements and at least one sheet element fastened to the frame.
A number of said frame elements are furthermore formed with at least one
connection element, said connection elements being connectable to corre-
sponding connection elements of other frame elements. The current inven-
tion also relates to a method of assembling a panel element of this kind.

Panel elements of this kind are often used as doors. Therefore, in the follow-
ing, the examples will be of doors. However, the scope of the invention
should not be limited to doors, but should extend to other panel elements

which can make use of the teachings of the current invention.

GB 2293853 discloses an example of such a banel element, in this case a
door, wherein the frame elements are brought into contact with each other
and then dfastened together by a staple. The staples however do not result in
a very strong connection between the frame elements since the actual con-
nection is only a point connection. In addition, in doors of this kind, the con-
nection between the frame elements is often not very tight, and a gap can
result between the frame elements. In this case, for example water and/or
cold air can seep into the door. This can lead to poor thermal properties
and/or to the destruction of the door.

If a stronger and/or tighter connection is desired, the techniques from frame
doors are often used. These techniques are shown in for example US
6,487,827 and EP 0023807. In these two documents doors are disclosed in
which the frame elements have corresponding male and female connection
elements which are pressed into each other. In this way, a much stronger
and tighter connection can be established.
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One problem with the above mentioned frame type doors is that the frame
elements are connected by motion of the frame elements towards each other
along a direction which is parallel to the plane of the door. This means that
the frame must be assembled first, then the panels glued on, and then struc-
ture is pressed. This adds an extra step to the assembly method. This results

in a long and expensive process.

Another problem with the above mentioned frame type doors is that the con-
nection between two frame elements is established with a male part on a first
connection element and a female part on a second connection element. This
means that two tool setups are required, one for making the male part and
one for making the female part. In the case where a frame element is con-
nected to more than one other frame element, the frame element must go to

both tool setups.

A first aspect of the current invention is therefore to provide a door which can

be assembled quickly and with few steps.

A second aspect of the current invention is to provide a door as mentioned in

the opening paragraph which requires reduced tooling.

A third aspect of the current invention is to provide a door where the connec-
tions between frame elements are strong and tight.

The current invention seeks to solve the above mentioned aspects in part by
providing connection elements which are of a form such that two correspond-
ing connection elements are connectable during assembly by relative motion
towards each other along a direction vector which is arranged at an angle 6
to the normal vector of the panel element, said angle 6 being between 0° and

60°. In this way a strong and tight connection is established between inter-
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connected frame elements. In addition, the connections are quick and easy
to assemble.

In a preferred embodiment, the angle 8 can be essentially 0°. This provides
for a simpler assembly jig and a simpler method of assembly. Furthermore, in
another preferred embodiment, essentially all of said frame elements can be
assembled along the same direction vector.

Another advantage of the above construction is that the directions of the
forces which are required during assembly are limited to forces which are
along a single direction vector. This reduces the demands made to the as-
sembly jig. In contrast, a frame door according to the prior art requires forces

during assembly in at least two directions which are orthogonal to each other.

In a preferred embodiment, the connection elements can be made in the form
of flanges arranged on the sides of frame elements. Advantageously, at least
a part of the flanges can be essentially perpendicular to the plane of the
panel element. In this way, it is easy to assemble the frame elements in a

vertical direction.

Two interconnected frame elements can furthermore be connected together
with oppositely facing flanges. In this way, a strong and tight connection is
established.

By making the flanges of two interconnected frame elements essentially iden-
tical, the costs and the logistics of the manufacturing process can be re-
duced.

In addition, at least a part of the flange can be tapered. This makes assembly
even easier since the frame elements will better align themselves without

there being a need for very high accuracy.
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The panel element according to the invention can be assembled in a method
which comprises the steps of: placing a first set of frame elements on a first
sheet element, placing a second set of frame elements on said first sheet
element in a direction perpendicular to the plane of said first sheet element,
whereby a number of frame elements of said second set of frame elements
interconnect with a number of frame elements of said first set of frame ele-
ments, and fastening a second sheet element to the first and second set of
frame elements. This method results in a fast and simple process.

In a preferred embodiment, the panel element can be arranged in a press
and pressed at the end of the assembling process. This can increase the

strength of the connections between the elements of the panel element.

In order to form the connection elements, a profile can be cut into at least
one side of the connectable frame elements before the frame elements are
assembled. In this way, the connection elements can be arranged in a cus-
tom manner, allowing for many different forms of panel elements to be pro-

duced.

The invention will now be described in more detail with reference to the at-
tached figures which show example embodiments of panel elements accord-
ing to the current invention.

Figure 1 shows a front view of a first embodiment of a door.

Figure 2 shows a perspective exploded view of the first embodiment.

Figure 3 shows a cross section view through one of the corners of the door

shown in figures 1 and 2 and according to the section line shown in figure 1.

Figure 4 shows a front view of a second embodiment of a door.
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Figure 5 shows a perspective exploded view of the second embodiment.
Figure 6 shows a front view of a third embodiment of a door.
Figure 7 shows a perspective exploded view of the third embodiment.

Figures 8-10 show three different embodiments of connection elements ac-
cording to the invention.

Figure 11 shows another type of connection element according to the inven-
tion.

Figure 12 shows another type of connection element which is assembled at
an angle to the panel's normal vector.

Figures 1-3 show some different views of a first embodiment 10 of a panel
element according to the current invention. In this case, the panel element is

a door.

The door 10 comprises a first sheet element 11, a second sheet element 12,
two vertical frame elements 13 and three horizontal frame elements 14. As
can be seen in figure 2 and 3, the frame elements 13,14 are cut with a profile
15 along at least one side. This profile forms a connection element 15,16
which can be connected to a corresponding connection element 16,15 of an-
other frame element 14,13. Note that the second sheet element 12 has been
hidden in Figure 1 so that the inner details of the door 10 can be seen.

Figure 3 shows a section view through one corner of the door thereby show-
ing more details of the two interconnected frame elements. The connection
element 15 comprises a tapered flange 17 arranged on one side of the verti-

cal frame element 13. The tapered flange 17 is essentially perpendicular to
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the plane of the door 10 and extends in an upwards direction (as defined by
figure 3). A corresponding connection element 16 is arranged on the end of
the horizontal frame element. This connection element 16 comprises a ta-
pered flange 18 which is essentially perpendicular to the plane of the door 10
and extends in a downwards direction (as defined by figure 3). The two con-
nection elements 15,16 are identical and can therefore be inserted into each
other as shown by figure 3.

The flanges 17,18 are formed by cutting a profile into the side of the frame
element 13,14 with a cutting element. The profile is cut along a direction
which is essentially parallel to the side of the frame element 13,14. The per-
son skilled in the art should be easily able to cut a profile into a frame ele-
ment as shown in the figures, therefore more details of the cutting operation

won't be provided here.

As can be seen in figure 3, the cross section through the connection ele-
ments 15,16 show that the profile of a connection element 15,16 is in the
form of a hook which can be connected with a corresponding hook facing the

opposite way.

In the current embodiment 10, the connection elements 15,16 of all the frame
elements 13,14 are the same and are cut using the same cutting element. In
this way, the cost of tooling is greatly reduced. In addition, the logistics of the
manufacturing process are reduced since all the profiles of all the connection
elements are identical. The resulting joint is also quite strong, since both
connection elements are equally strong.

Figure 2 shows details of how the door is assembled. In a first step, the first
sheet element 11 is arranged on a table or other support surface (not
shown). Glue is applied to the first sheet element 11 on the upwardly facing

side. The glue could be applied in a separate machine before the sheet is
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arranged on the support surface. The glue could also be applied once the
first sheet has been arranged on the support surface.

A first set of frame elements, in this case the vertical frame elements 13, are
then arranged on the first sheet element 11. Due to the glue, the frame ele-
ments are all placed on the sheet element in a direction which is perpendicu-
lar to the plane of the sheet element. ‘

The vertical frame elements are all arranged with their connection elements
15 facing upwards. The second set of frame elements 14, in this case the
horizontal frame elements 14, are then placed on the sheet element 11. The
horizontal frame elements 14 are arranged with their connection elements 16
pointing downwards. In this way, the downwardly facing flanges 18 of the
horizontal frame elements are engaged with the upwardly facing flanges 17
of the vertical frame elements 13. In case a stronger connection is desired,
glue could also be applied to the connection elements 15,16 of the vertical 13
and/or the horizontal 14 frame elements.

Once the horizontal frame elements 14 have been arranged in place, the
second sheet element 12 is fastened to the frame elements 13,14. As before,
glue is used to fasten the second sheet element to the frame elements 13,14,
The glue could again, either be applied directly to the frame elements 13,14
or it could be applied to the second sheet element 12 before it is arranged on
the frame elements 13,14.

The entire structure is then placed in a press and pressed, thereby securely
fastening all the elements 11,12,13,14 together.

The assembled door can then be further processed, for example the outline
of the door can be machined, openings for windows, locks and other hard-
ware, can be created and so on.
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Due to the tapered shape of the flanges, the frame elements will align them-
selves with respect to each other and are therefore easy to assemble without
requiring very high accuracy.

Before assembling the door, connection elements 15,16 are cut into the
frame elements 13,14 as previously described. The arrangement of the con-
nection elements 15,16 can be chosen dependent on the desired door type.

The door 10 shown in figures 1-3 is just one example embodiment of a panel
element according to the current invention. Figures 4-5 and figures 6-7 show
two other example embodiments 20,30 of a panel element according to the

invention.

The second embodiment 20 of a door shown in figures 4 and 5 is very similar
to the first embodiment 10 of a door shown in figures 1-3, therefore the same
reference numerals will be used for the same elements. As in figure 1, the
second sheet element 12 has been hidden in figure 4 in order to show the

internal details of the door.

The second embodiment 20 comprises a first sheet element 11, a second
sheet element 12, two vertical frame elements 13, a set of horizontal frame
elements 14,21 and an additional vertical frame element 22 in the lower sec-
tion of the door 20. The addition vertical frame element 22 increases the
strength of the lower section of the door 20. As can be seen from figure 5, the
two lower horizontal frame elements 21 comprise an extra upwardly facing
connection element 23 in the form of a profile cut along their inwardly facing
sides. These two connection elements 23 connect with the downwardly fac-
ing connection elements 24 cut into the ends of the additional vertical frame
element 22.



WO 2007/042031 PCT/DK2006/000555

10

15

20

25

30

The method of assembling the door 20 shown in figures 4 and 5 is almost
identical to that of the method described with respect to the first embodiment
10, with the one change that an extra step is needed for placing the addi-
tional vertical frame member 22 in place. As before, the two vertical frame
elements 13 are arranged on the first sheet element first, followed by the
three horizontal frame elements 14,21, finally followed by the additional verti-
cal frame element 22. As before, all the frame elements 13,14,21,22 are put
in place via movement which proceeds along a direction which is perpendicu-
lar to the plane of the door 20.

As can be seen from the second embodiment 20 of a panel element accord-
ing to the current invention, the frame elements can be arranged with con-
nection elements on many different sides, thereby allowing the frame of the
panel element to be customized for many different purposes.

Figures 6 and 7 show a third embodiment 30 of a panel element according to
the current invention. As before, the third embodiment 30 shows a door
which is very similar to the ones shown in figures 1-3 and figures 4-5. There-

fore the same reference numerals will be used for the same items.

The door 30 comprises a first sheet element 11, a second sheet element 12,
two vertical frame elements 13, three horizontal frame elements 14,31 and
an additional horizontal frame element 32. The additional horizontal frame
element 32 is connected with the lowermost horizontal frame element 31 in
order to increase the strength of the lower most section of the door.

The method of assembling, as shown in figure 7, is véry similar to the one
described above. The only difference being that an extra step is required for
arranging the additional horizontal frame element 32 in place.
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As can be seen from figure 7, the lowermost horizontal frame element 31 has
an éxtra upwardly facing connection element 33 on its inwardly facing side.
This upwardly facing connection element 33 connects with a corresponding
downwardly facing connection element 34 on the additional horizontal frame

element 32.

It should be mentioned that the above described embodiments are very sim-
ple embodiments of doors. However, it should be obvious to the person
skilled in the art that panel elements, such as the above described doors,
could furthermore comprises other elements such as window panes, insulat-
ing elements, etc...

Furthermore, as mentioned previously, the above described embodiments
have all been doors. However, other panel elements such as windows, wall
elements, partitions, flooring, etc, could also be imagined according to the

invention.

It should also be noted, that the above three embodiments described one
particular profile of the connection element. However, the connection element
could be formed in many different ways. Figures 8-10 show cross section
views of three different embodiments of connection elements 40,50,60.
These connection elements are all formed such that two interconnecting
elements are identical. In this case, only one tool setup is required to form
the connection elements.

Figure 11 shows a top view of another example 70 of a set of corresponding
connection elements where a first connection element 71 is a female part
and a second connection element 72 is a male part. Connections of this type
can also be assembled in a direction which is perpendicular to the plane of
the door. Two different tool setups are required for this type of connection.
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Figure 12 shows a cross section view of two frame elements 81,82 with an-
other type of connection element 83,84. In this case, the direction of assem-
bly is at an angle 6 to the normal vector of the panel element. The connection
elements are therefore arranged at an angle.

It should also be obvious to the person skilled in the art, that the frame mem-
bers are not limited to horizontal or vertical frame elements. Other frame
elements could also be imagined. For example, frame elements could be
imagined which are arranged at an angle, for example 45 degrees.

It should also be obvious to the person skilled in the art, that there is no limi-
tation as to the number of frame elements which are connected together. For
example, in the first embodiment 10, there are two sets of frame elements,
one vertical set and one horizontal set. In the second embodiment 20 there
are three sets of frame elements, a first set of vertical elements, a first set of
horizontal elements and a second set of vertical elements. Other embodi-
ments couid also be imagined where more than two or three sets of frame

elements are connected together.

It should furthermore be obvious to the person skilled in the art, that the
method of assembling the doors as described above is just one example of a
method within the scope of the invention. Other methods could also be imag-
ined which are within the scope of the teaching of the current invention. For
example, the door could be assembled in a number of different working sta-
tions. Or the door could be assembled in a different order than that described

above.
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A panel element (10,20,30), such as a door, said panel element com-

prising:

- a frame of the kind comprising a number of interconnected frame
elements (13,14;21,22; 31,32), a number of said frame elements
being formed with at least one connection element
(15,16;23,24,33,34), said connection elements being connectable
to corresponding connection elements (16,1 5;24,23;34,33) of
other frame elements (14,13;22,21;32,31), and

- at least one sheet element (11,12) fastened to the frame,

characterized in that said connection elements are of a form such

that two corresponding connection elements are connectable during
assembly by relative motion towards each other along a direction
vector which is arranged at an angle 0 to the normal vector of the

panel element, said ang'le 0 being between 0° and 60°.

A panel element (10;20;30) according to claim 1, characterized in
that the angle 8 is essentially 0°.

A panel element (10;20;30) according to claim 1 or 2, characterized
in that essentially all of said frame elements (13,14;21,22;31,32) are

assembled along the same direction vector.

A panel element (10;20;30) according to claim 1, 2 or 3 character-
ized in that at least one of said connection elements
(15,16;23,24;33,34) is in the form of a flange (17,18) arranged on a
side of a frame element (14,13;22,21;32,31).
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A panel element (10;20;30) according to claim 4 characterized in
that at least a part of said flange (17,18) is essentially perpendicular

to the plane of the panel element.

A panel element (10;20;30) according to claim 4 or 5, characterized
in that two interconnected frame elements (13,14;21,22;31,32) are
connected together with oppositely facing connection elements
(15,16;23,24;33,34).

A panel element (10;20;30) according to any one of claims 4-6 char-
acterized in that at least a part of said flange (17,18) is tapered.

A panel element (10;20;30) according to any one of claims 1-7 char-
acterized in that the connection elements (15,16;23,24;33,34) of two
interconnected frame elements (13,14;21,22;31,32) are essentially
identical. | ‘

A method of manufacturing a panel element (10;20;30), such as a
door, comprising the steps of:

- placing a first set of frame elements (13) on a first sheet ele-
ment (11),

- placing a second set of frame elements (14;21,31) on said first
sheet element along a direction vector which is at an angle 8 to
the normal vector of said first sheet element, whereby a number
of frame elements of said second set of frame elements inter-
connect with a number of frame elements of said first set of
frame elements,

- fastening a second sheet element (12) to the first and second

set of frame elements.
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10. A method of manufacturing a panel element (10;20;30), such as a
door, according to claim 9 characterized in that a profile
(15,16;23,24;33,34) is cut into at least one side of the connectable
frame elements (13,14;21,22;31,32) before the frame elements are

5 assembled.

11. A method of manufacturing a panel element (10;20;30), such as a
door, according to claim 10, characterized in that the tool used to cut
the profile (15,16;23,24;33,34) of two connectable frame elements

10 (13,14;21,22;31,32) is the same.
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