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(57) Door leaf comprising a frame (4) and a door pan-
el (5) with a front sheet (6) and a rear sheet (7) and pos-
sibly an intermediate sheet between both, whereby the
frame (4) is made up of traditional profiles (9) with an
inward facing lip (14) and whereby the front sheet (6) is
fastened to the front of the frame (4) by means of first
coupling parts (18a) that are fastened on the front sheet
(6) and by cooperating second coupling parts fastened
(18b) on the rear sheet (7) or on the intermediate sheet
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DOOR LEAF WITH PANEL AND PANEL KIT FOR SUCH A DOOR LEAF

(24), whereby the first coupling parts (18a) and the sec-
ond coupling parts (18b) magnetically attract or repel
each other, in such a way that the rear sheet (7) or the
intermediate sheet (24) hooks behind the abovemen-
tioned lip (14) by the magnetic cooperation of the coupling
parts and is attracted in such a way that movement be-
tween the coupling parts (18a, 18b) is allowed in a direc-
tion (Y-Y’) parallel to the surface of the front sheet (6).
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Description

[0001] The presentinvention concerns a door leaf with
panel, more in particular the leaf of a door intended to be
mounted hingeably in a frame of the door.

[0002] In particular the invention concerns a type of
door leaf including a frame and a door panel with a front
sheet and a rear sheet and a possible intermediate sheet
between both, whereby the frame is made of traditional
profiles with a front wall and rear wall, on the front and
back of the frame respectively, an inside wall and an out-
side wall, on the inner edge and the outer edge of the
frame respectively, and on the inside wall of the profiles
a lip facing inwards to form a rabbet.

[0003] Adhering the front sheet against the front of the
frame is known, with the front of the frame being at least
partially covered.

[0004] A disadvantage occurring with adhered front
sheets is the large temperature differences between the
frontsheetand the rear sheet, for example when the front
sheet is exposed to full sunlight and the rear sheet is in
the shade.

[0005] Insuch a case there is the risk of the front sheet
expanding and warping to the outside, which is obviously
undesirable for the appearance of the door.

[0006] Moreover, this causes undesired stressesinthe
door leaf and in the door frame, which can for example
cause the lock built into the frame to no longer work prop-
erly.

[0007] Another disadvantage is that adhering the front
sheet to the frame on assembly is relatively labour-inten-
sive and must take place in controlled conditions.
[0008] Yet another disadvantage is that the lateral
movement of the front sheet on the frame, for example
to alignthe frontsheetwith the frame or the lock, becomes
very difficult with the hardening of the adhesive.

[0009] An additional disadvantage is that an adhered
front sheet can no longer be removed without causing
damage to the exterior door.

[0010] In WO 2016/112437 from the same applicant
another technique is known to fasten the front sheet to
the frame using clamping means formed by one or more
clamps along the circumference of the frame with a base
element that is fastened to the front sheet with on top a
clamp arm that hooks behind the abovementioned lip and
that can be tightened on the base element towards the
front sheet by screws.

[0011] Although such a technique offers indisputable
advantages, there is the problem here that with extreme
temperature differences the front sheet can warp, al-
though to a lesser extent than in the case of adhered
front sheets.

[0012] Screwing the clamping means during assembly
is relatively labour-intensive, whereby the screws also
have to be accurately fastened with a tightness that is
not too low to achieve sufficient permanent attachment,
but is also not too high to prevent damage.

[0013] The purpose of the present invention is to pro-
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vide a solution to one or more of the aforementioned and
other disadvantages.

[0014] To this end, the invention concerns a door leaf
of the type as described above, but whereby the front
sheet is fastened on the frame by means of at least one
or more first coupling parts that are fastened on the front
sheet, and by one or more cooperating second coupling
parts fastened on the rear sheet or on the intermediate
sheet, whereby the first coupling parts and the second
coupling parts magnetically attract each other, in such a
way that the magnetic cooperation of the coupling parts
causes the rear sheet or the intermediate sheet to hook
behind the abovementioned lip and is pulled against itin
such a way that they allow movement between the cou-
pling parts in a direction parallel to the surface of the front
sheet.

[0015] An advantage is that the fastening of the front
sheet is very simple and can be carried out very quickly
by simply for example:

- either, first positioning and fixing the rear sheet, or
the intermediate sheet if provided, in the rabbet of
the frame, for example by means of a glazing bead
as known, and then placing the front sheet against
the front wall of the frame to magnetically couple the
front sheet with the rear sheet or intermediate sheet;

- or, first placing the frame with its front wall on the
front sheet and then positioning the rear sheet or the
intermediate sheet, if provided, in the rabbet of the
frame to magnetically couple the coupling parts to
each other with clamping of the abovementioned lip
of the frame between the front sheet and the rear
sheet or intermediate sheet.

[0016] Then at this stage of assembly the front sheet
can be, if required, further moved for correct alignment
with the frame.

[0017] This is possible because magnets have a sig-
nificant attractive force to each other in a direction per-
pendicular to their contact surface, but they only offer
small resistance against a lateral movement in the direc-
tion of the contact surface.

[0018] For the same reason the magnetic coupling will
offer little resistance to lateral expansion of the front
sheet, for example because the sun is shining on it.
[0019] As a result, the front sheet, the frame or the
profiles of the frame will be prevented from warping due
to expansion as will the difficult working of the door lock.
[0020] Another advantage of the invention is that, be-
sides the magnetically cooperating coupling parts, no
other means are required to hold the front sheet against
the frame.

[0021] Because most existing doors consist of the
abovementioned traditional profiles with a lip, the inven-
tion is also suitable for the renovation of existing doors.
[0022] Useful in this is that the front sheet fully covers
the front of the frame, so it appears as if the whole door
is new. This can also be useful for new doors in giving
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them a modern, clean-lined appearance.

[0023] Preferably, the first and second coupling parts
are applied behind the front sheet so they are not visible
in a finished door.

[0024] Preferably of each pair of first and second cou-
pling parts at least one coupling part is in the form of a
permanent magnet, while the other coupling partis made
of a material that is attracted or repelled by a magnet, for
example in the form of a second magnet or a steel plate.
[0025] If no intermediate sheet is provided, the dimen-
sions of the rear sheet are a little smaller than the rabbet
dimensions in the frame, and in that case the gap be-
tween the rear sheet and the rear of the frame is covered
by panel slats or decorative slats.

[0026] Ifthereis anintermediate sheet, the dimensions
of the rear sheet are preferably greater than the rabbet
dimensions of the frame and the dimensions of the inter-
mediate sheet are a little smaller than these rabbet di-
mensions, whereby the intermediate sheet is pulled
against the lip by the magnetic cooperation between the
first and second coupling parts and the rear sheet is
pulled against the rear of the frame by the magnetic co-
operation between third and fourth coupling parts that
are fastened to the intermediate sheet and the rear sheet
respectively.

[0027] The advantages of the magnetic clamping
means described for holding the front sheet on the frame
are obviously also applicable to the magnetic fastening
of the rear sheet on the frame.

[0028] In that case too, the third and fourth coupling
parts are applied in an invisible way between the rear
sheet and the intermediate sheet.

[0029] Preferably, the rear sheet covers the complete
rear wall of the frame and the rear sheet is provided with
folded over edges that engage over the outer circumfer-
ence of the rear wall of the frame, for example fully around
or only along the vertical edges.

[0030] The invention also relates to a panel kit for the
assembly of a door leaf as described, starting with a
frame made of traditional profiles with a lip to form a rab-
bet, whereby this panel kit contains at least one of the
following elements or a combination of one or more of
these elements:

- a front sheet with one or more first coupling parts
attached on it at a distance of the circumference that
are part of clamping means to be able to clamp the
front sheet on the frame;

- second coupling parts for fastening on a rear sheet
or on an intermediate sheet, whereby the second
coupling parts can magnetically cooperate with the
first coupling parts;

- a loose rear sheet and/or intermediate sheet that
may or may not be provided with the second coupling
parts.

[0031] With the intention of better showing the charac-
teristics of the invention, some preferred embodiments
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of a door leaf according to the invention are described
hereinafter by way of examples, without any limiting na-
ture, and of a panel kit for such a door leaf, with reference
to the accompanying drawings, wherein:

figure 1 schematically shows an exterior door with
PVC profiles according to the invention seen from
the front;

figure 2 shows a cross-section according to line IlI-11
in figure 1;

figure 3 shows the cross-section as shown in figure
3, however with the door leaf in the not assembled
state on assembly;

figure 4 shows a rear view according to arrow F4 in
figure 3;

figure 5 shows a variant of a door leaf according to
the invention for an exterior door with PVC profiles;
figures 6 to 8 show yet other variants of a door leaf
according to the invention, however in this case for
an exterior door with aluminium profiles.

[0032] The exterior door 1 shown in figure 1 includes
a fixed door frame 2 intended to be attached in a wall
hole and a door leaf 3 applied hingeably therein.

[0033] The door leaf 3 is made up of a frame 4 and a
door panel 5 applied thereon that is in the form of a sand-
wich panel with a front sheet 6 on the front of the door,
more in particular on the outside of the door 1, and arear
sheet 7 on the rear, more in particular on the inside of
the door 1.

[0034] The front sheet 6 is for example made of an
aluminium plate and the rear sheet 7 is for example made
of an XPS plate covered on the visible side with an alu-
minium or PVC coating 8.

[0035] The frame 4 of the door leaf 3 is a traditional
frame 4 that is made up of traditional profiles 9, for ex-
ample of a synthetic material reinforced with an internal
metal profile as shown in figures 2 to 5.

[0036] The profiles 9 have a front wall 10 and rear wall
11, on the front and the rear of the frame 4 respectively,
an inside wall 12 and an outside wall 13, on the inner
edge and on the outer edge of the frame 4 respectively,
and on the inside wall 12 of the profiles 9 a lip 14 facing
inwards to form a rabbet 15, whereby the lip 14 in the
example shown is provided with a seal 16 along its entire
profile length.

[0037] The front sheet 6 in the example shown covers
the complete front wall of the frame 4 while the rear sheet
7 has dimensions larger than the dimensions A of the
frame 4 along the inner circumference of the lip 14, but
smaller than the rabbet dimensions B along the inside
wall 12.

[0038] The rear sheet 7 is pulled to these seals 16 by
means of coupling means 17 that are formed by first cou-
pling parts 18a fastened on the rear of the front sheet 6
and by cooperating second coupling parts 18b fastened
on the side of the rear sheet facing the front sheet 6.
[0039] Thefirstandsecond coupling parts 18aand 18b
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are provided to magnetically attract each other in the di-
rection X-X’ perpendicular to the surface of the front sheet
6.

[0040] Inthe example shownthe second coupling parts
18b are provided as permanent magnets fastened by
spacers 19in plywood againstthe rear sheet, forexample
by means of screws 20.

[0041] The first coupling parts 18a are in this case in
the form of steel plates that can be attracted by the mag-
nets of the second coupling parts. Alternatively these first
coupling parts 18a can also be in the form of permanent
magnets.

[0042] The first coupling parts 18a are for example ad-
hered to the rear of the front sheet 6, but can for example
also be welded on it.

[0043] As shown in figure 4 the first coupling parts 18a
are limited at a distance of the inner circumference of the
frame 4 by the inner edges of the tabs 14 of the profiles 9.
[0044] The second coupling parts are applied in cor-
responding positions on the rear sheet 7.

[0045] Instead of using separate coupling parts 18 as
in figure 4, coupling parts in the form of continuous mag-
netic tapes or strips can also be used.

[0046] The coupling parts 18a and 18b are assembled
such that in the assembled state movement between the
coupling parts 18a and 18b is possible in a direction Y-
Y’ parallel to the surface of the front sheet 6 so orthogo-
nally with respect to the abovementioned direction X-X'.
[0047] To this end, the coupling parts are assembled
such that their contact surface 21 faces parallel to the
surface of the front sheet 6. A characteristic of magnetic
coupling parts 18a and 18b is that they strongly attract
each other in the direction X-X’ corresponding with the
N-S direction of the magnets and only offer low to no
resistance against a movement in the direction Y-Y’.
[0048] The magnetic attractive force between the cou-
pling parts 18a and 18b firmly clamps the lip 14 of the
frame between the front sheet 6 and the rear sheet 7 as
shown in figure 2.

[0049] A movement of the front sheet 6 with respect to
the rear sheet 7 and the frame does however still remain
possible in this assembled state.

[0050] That allows the possible lateral expansion of
the front sheet 6 with respect to the frame without the
warping of the front sheet 6 and without large internal
stresses originating.

[0051] Once the front sheet and the rear sheet are as-
sembled, the rabbet 15 between the circumference of
the rear sheet 7 and the inside wall 12 of the frame 4 is
covered by means of a panel slat 22 that is fastened
around the rear side on the frame 4 and that is provided
with a second seal 13 that presses on the rear of the door
panel as clearly shownin figure 2, whereby the door panel
5 is held along its edges between the seals 16 and 23,
of the lip 14 and of the panel slat 22 respectively.
[0052] Figure 5 shows a variant embodiment of a door
leaf 3 according to the invention, whereby in this case a
rear sheet 7 is applied together with an intermediate
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sheet 24.

[0053] In this case the dimensions of the intermediate
sheet 24 are larger than the dimensions A of the frame
4 along the inner circumference of the lip 14, but smaller
than the rabbet dimensions B along the inside wall 12
and the intermediate sheet is pulled by the magnetic cou-
pling parts 18a and 18b against the seal 16 of the lip 14.
[0054] Inthis casetherearsheet7 coversthe complete
rear wall 11 of the frame and fits with a folded over edge
over the circumference on the outside wall 13 of the frame
4.

[0055] This rear sheet 7 is pulled against the rear wall
11 of the frame 4 by the magnetic cooperation between
third coupling parts 26a and fourth coupling parts 26b
that are fastened to the intermediate sheet 24 and the
rear sheet 7, respectively.

[0056] It is clear that instead of a magnetic coupling,
the rear sheet can also be fastened in another mechan-
ical way or by adhesion, this in combination with a mag-
netic coupling of the front sheet.

[0057] The intermediate sheet24 can optionally be fas-
tened in the frame 4 by means of an abovementioned
panel slat 22 or by means of an additional profile 27 that
lies against the rear of the intermediate sheet 24 and is
fastened on the inside wall 12 of the frame 4, for example
with a screw 28.

[0058] In figures 6 and 7 variant embodiments are
shown of a door leaf 3 according to the invention that are
analogous to the embodiments in figures 2 and 5 but with
the difference that in this case the frame 4 is made up of
traditional profiles 9 of aluminium instead of PVC.

[0059] The same characteristics are present as in fig-
ures 2 and 5.
[0060] Figure 8 shows a variant of figure 2 in which the

first and second coupling parts 18a and 18b are both in
the form of magnets assembled such thatthey repel each
other in the direction X-X’ and are assembled on the front
sheet 6 and the rear sheet 7 with the repelling forces
directed such that they push the front sheet 6 and the
rear sheet 7 towards each other.

[0061] In this case the magnets 26a and 26b do not
necessarily have to touch each other as appears from
figure 8.

[0062] More generally, the coupling parts 18a and 18b
and coupling parts 26a and 26b do not necessarily have
to touch each other, also not if they attract each other.
This means that the contact surface 21 in that case does
not necessarily have to be parallel to the surface of the
frontsheet 6 to allow the lateral movement of the coupling
parts with respect to each other.

[0063] The presentinvention is by no means limited to
the embodiment as described as an example and shown
in the drawings, but a door leaf and panel kit according
to the invention can be realized in all kinds of variants
and dimensions, without departing from the scope of the
invention.
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Claims

Door leaf comprising a frame (4) and a door panel
(5) with a front sheet (6) and a rear sheet (7) and
possibly an intermediate sheet between both,
whereby the frame (4) is made up of traditional pro-
files (9) with a front wall (10) and rear wall (11), on
the frontand on the rear of the frame (4) respectively,
an inside wall (12) and an outside wall (13), on the
inside edge and outside edge of the frame (4) re-
spectively, and on the inside wall (12) of the profiles
(9) aninward facing lip (14) to form a rabbet (15) and
whereby the front sheet (6) is applied against the
front of the frame (4), covering the front of the frame
(4) at least partly, characterised in that the front
sheet (6) is fastened on the frame (4) by means of
one or more first coupling parts (18a) fastened on
the front sheet (6) and fastened by one or more co-
operating second coupling parts (18b) fastened on
the rear sheet (7) or on the intermediate sheet (24),
whereby the first coupling parts (18a) and the second
coupling parts (18b) are provided to magnetically at-
tract or repel each other, in such a way that the rear
sheet(7) or the intermediate sheet (24) hooks behind
the abovementioned lip (14) by the magnetic coop-
eration of the coupling parts and is tightened to it
such that a movement between the coupling parts
(18a, 18b) is allowed in a direction (Y-Y’) parallel to
the surface of the front sheet (6).

Doorleafaccording to claim 1, characterised in that
the front sheet (6) fully covers the front wall (10) of
the frame (4).

Door leaf according to claim 1 or 2, characterised
in that, besides the magnetically cooperating cou-
pling parts (18a, 18b), no other means are required
to hold the front sheet (6) against the frame (4).

Door leaf according to one of the previous claims,
characterised in that the first coupling parts (18a)
or at least a part of them are applied on the rear of
the front sheet (6).

Door leaf according to one of the previous claims,
characterised in that the second coupling parts
(18b) or at least a part of them are applied on the
side of the rear sheet (7) facing the front sheet (6)
or of the intermediate sheet (24), if present, and this
at a distance along the inner edge of the abovemen-
tioned inward facing lip (14) of the frame (4).

Door leaf according to one of the previous claims,
characterised in that of each pair of firstand second
coupling parts (18a, 18b) at least one coupling part
is a permanent magnet, while the other coupling part
is made of a material that is attracted or repelled by
a magnet.
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10.

1.

12.

13.

14.

Door leaf according to one of the previous claims,
characterised in that the first coupling parts (18a)
or at least a part of them are adhered to the front
sheet (6).

Door leaf according to one of the previous claims,
characterised in that the second coupling parts
(18b) or at least a part of them are adhered or
screwed on the rear sheet (7) or on the intermediate
sheet (24), if present.

Door leaf according to one of the previous claims,
characterised in that the dimensions of the rear
sheet (7) are a little smaller than the rabbet dimen-
sions (B) of the frame (4) and that the rabbet (15)
between the door panel (5) on the rear of the frame
(4) is covered by means of panel or decorative slats
(22).

Doorleafaccordingtoclaim 9, characterised in that
the panel slats (22) are fastened on the frame (4) in
a groove provided to this end on the inside wall (12)
of the frame (4), with the panel slats (22) being pro-
vided with a seal (23) for sealing the rear sheet (7),
whereby the thickness of the composed door leaf (3)
is selected in such a way that the seals (23) of the
panel slats (22) in the assembled state press on the
rear of the rear sheet (7).

Door leaf according to one of claims 1 to 8, charac-
terised in that the dimensions of the rear sheet (7)
are larger than the rabbet dimensions (B) of the
frame (4) and the dimensions of the intermediate
sheet (24) are a little smaller than these rabbet di-
mensions (B) of the frame (4), whereby the interme-
diate sheet (24) is attracted to the lip (14) by the
magnetic cooperation between the first and second
coupling parts (18a, 18b) and the rear sheet (7) is
attracted against the rear wall (11) of the frame (4)
by the magnetic cooperation between third and
fourth coupling parts (26a, 26b) that are fastened to
the intermediate sheet (24) and the rear sheet (7)
respectively.

Door leaf according to claim 11, characterised in
that the fourth coupling parts (26b) or at least a part
of them are applied concealed on the side of the rear
sheet (7) facing the intermediate sheet (24).

Doorleaf according to claim 11 or 12, characterised
in that the fourth coupling parts (26b) or at least a
part of them are adhered to the rear sheet (7).

Door leaf according to one of claims 11 to 13, char-
acterised in that the intermediate sheet (24) is held
in the frame (4) by an additional profile (27) that lies
against the rear of the intermediate sheet (24) and
is fastened on the inside wall (12) of the frame (4).
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Door leaf according to one of claims 11 to 14, char-
acterised in that the rear sheet (7) covers the com-
plete rear wall (11) of the frame (4) and is provided
with folded over edges (25) that engage over the
outer circumference of the rear wall (11) of the frame

(4).

Door leaf according to one of the previous claims,
characterised in that the front sheet (6) is an alu-
minium plate.

Door leaf according to one of the previous claims,
characterised in that the rear sheet (7) is a plate
of aluminium or a plate of which the rear is provided
with an aluminium or PVC coating.

Panel kit for the assembly of a door leaf according
to one of claims 1 to 17 starting with a frame (4) made
of traditional profiles (9) with alip (14) to form arabbet
(15), characterised in that this panel kit comprises
at least one of the following elements or a combina-
tion of one or more of these elements:

- a front sheet (6) with one or more first coupling
parts (18a) attached to it at a distance from the
circumference to clamp the front sheet (6) on
the frame (4);

- second coupling parts (18b) for fastening on a
rear sheet (7) or on an intermediate sheet (24),
with the second coupling parts (18b) able to
magnetically cooperate with the first coupling
parts (18a);

-alooserear sheet (7) and/orintermediate sheet
(24) provided with the second coupling parts
(18b) or otherwise.
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