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(54) Combination of a cut-out sheet of breakable and / or deformable material and a drain

(57) The invention relates to a combination of a sheet
of breakable material and/or deformable material, such
as a tile, a thin sheet of metal or sheet of glass, provided
with a cut-out opening and strengthening means ar-
ranged under the tile and with a drain arranged under
the cut-out opening.

The strengthening means can here comprise a
strengthening profile arranged along the cut-out opening.

The invention further comprises a method for arrang-
ing a combination according to the invention, the method
comprising the steps of:
- arranging a drain in a floor, wherein the upper edge of
the drain lies substantially flush with the surface of the
floor;
- applying an adhesive layer to the floor surface;
- pressing the tile into the adhesive such that the cut-out
opening is arranged above the drain.
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Description

[0001] The invention relates to a cut-out sheet of
breakable and/or deformable material, such as a tile,
sheet of glass or thin sheet of metal, and a drain.
[0002] Deformable is understood to mean a material,
such as a thin sheet of metal or plastic, which deforms
or whose original form is affected by load.
[0003] A drain is understood to mean a container which
has on the upper side an opening for collecting a liquid
such as water, and wherein the container is provided with
an outlet opening for connection to for instance an outlet
pipe.
[0004] Numerous variants of drains are already known
in the field of sanitary spaces. A square drain is for in-
stance thus known in which a siphon is arranged and
wherein a grating is provided on the opening. Shower
drains are also known. This is an elongate drain under
which or in which a siphon is arranged. A grating can be
arranged in the elongate drain, although it is also known
to arrange a tile, a closed sheet or glass in the drain. The
shower drain is largely concealed from view as a result.
The shower water is collected in the elongate drain and
guided to the siphon, where it can then flow to an outlet
pipe.
[0005] It is further known to provide sanitary spaces
with tiles. These tiles must connect properly to the drain.
The larger the tiles become, the more difficult this be-
comes because tiles must be cut into pieces so that they
can be laid properly around the opening of a drain. The
joins between the tiles cut into pieces are undesirable
from an aesthetic viewpoint.
[0006] In addition, cracks may occur owing to differ-
ence in expansion coefficient of tiles and drain. It is here-
by normally necessary to arrange mastic or flexible seal-
ing between tiles and drain which compensates the con-
traction differences.
[0007] It is now possible to provide a sheet of breakable
material such as tiles with suitable openings, for instance
by means of a water jet cutter. Randomly shaped parts
can hereby be cut from tiles. Not every tiler has such a
machine. It is also possible to saw the tile or grind it from
the rear in order to thus cut the desired part from the tile.
The tile is however weakened in both cases.
[0008] When the tile is now laid in full spread adhesive,
it is necessary for the tile to be pressed down evenly.
This is of crucial importance in preventing breakage par-
ticularly in the case of large tiles which have been weak-
ened by a part being cut out. This is exceedingly difficult
however. Hollow spaces may also occur during adhe-
sion, thereby increasing the chance of breakage.
[0009] A tile can also be provided with an opening in
the factory, but transport is then also difficult because
there is an increased chance of breakage because the
tile has been weakened due to the cutting-out. In addition,
a tile must be cut specifically for a type of drain because
the tile may not jut out into the drain after fitting since the
protruding part could break due to load. This is particu-

larly the case with thin tiles.
[0010] It is now an object of the invention to alleviate
or even obviate the above stated drawbacks.
[0011] This object is achieved according to the inven-
tion with a combination of a sheet of breakable material
and/or deformable material, such as a tile, sheet of metal
or glass, provided with a cut-out opening and strength-
ening means arranged under the tile and with a drain
arranged under the cut-out opening.
[0012] The strengthening means arranged under the
tile ensure that the tile retains sufficient strength despite
the tile being provided with a cut-out opening. Owing to
the strengthening means the tile can be handled in the
usual manner without an increased risk of breakage. The
tile according to the invention can thus be transported in
the usual manner and be placed in the adhesive in the
usual manner.
[0013] With this invention it is possible to arrange a tile
floor in a sanitary space which is not disrupted by tiles
having to be cut into pieces around the drain, whereby
additional unsightly joins occur in the tile surface. In ad-
dition, the chance of leakage is reduced because fewer
joins are present.
[0014] Furthermore, no transitions are present in the
surface in the invention, whereby differences in contrac-
tion can no longer result in cracking, or considerably less
so, and no or fewer sealant edges are therefore neces-
sary. The sheet with breakable material extends over the
drain, whereby two separate layers of breakable material
and drain are created, and stresses resulting from tem-
perature fluctuations can be easily absorbed. Now that
separate layers are provided, a shear force is exerted at
the transition instead of a pressure force as in the case
of transitions in the surface. This considerably reduces
the chance of cracking.
[0015] In an embodiment of the combination according
to the invention the strengthening means comprise a
strengthening profile arranged along the cut-out opening.
Since the cut-out opening is placed above a drain, it may
occur that the inner edge of the opening is not directly
supported. Arranging a strengthening profile prevents
this inner edge cracking or pieces breaking off due to
load. In addition, this provides the possibility of shifting
the tile relative to the drain, since owing to the strength-
ening means the tile is self-supporting.
[0016] In a preferred embodiment of the combination
according to the invention the strengthening profile has
an L-shaped cross-section, wherein one leg of the L-
shaped cross-section lies against the bottom surface of
the tile and wherein the other leg of the L-shaped cross-
section extends downward into the drain. An L-shaped
cross-section has a high moment of inertia, whereby a
high bending strength is obtained with a relatively small
wall thickness. In addition, the downward extending leg
provides a finish so that the edges of the underlying drain
are hidden from view.
[0017] The strengthening profile can also have a U-
shaped cross-section or be a rib which is optionally inte-
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grated with the tile.
[0018] The strengthening means can optionally be pro-
vided as a membrane, fleece or gauze, the underside of
which is adhered to or integrated in the tile, more or less
similar to reinforced concrete.
[0019] In yet another embodiment of the invention the
strengthening profile extends partially beyond the edge
of the cut-out opening in order to form a support surface
for a grating or cover element. Since the strengthening
profile is arrange against the underside of the tile, an
additional tile can then be placed as grating element on
the strengthening profiles, thereby simultaneously ensur-
ing that the upper surfaces of adjacent tiles lie in one
plane.
[0020] In addition, it is possible to embody the grating
or cover element as a number of separate components,
wherein each separate component lies on the strength-
ening profile. The inner edge of the opening in the tile
can optionally be provided here with recesses in which
the separate components of the grating or cover element
are placed.
[0021] The further advantage of separate components
of the grating is that the components can be removed
separately of each other. When the grating for instance
extends partially under a fixed wall, the grating parts can
be partially removed and the other parts can be pushed
away below the fixed wall.
[0022] This is also convenient for stock control. It is
only necessary to stock separate grating parts and not
whole gratings. It is hereby also possible to enable dif-
ferent variations, for instance in colour, or different types
of material. When a grating part is damaged, it is possible
to suffice with replacing the one damaged part instead
of a whole grating.
[0023] Transport is further safer because gratings are
usually long and narrow: this creates problems. Now eas-
ier to send with smaller parts, because packaging com-
pact.
[0024] It is further possible to provide the strengthening
means with a height adjustment so that the upper surface
of a covering element arranged on the strengthening
means can be made flush with the surrounding surface.
[0025] The drain of the combination according to the
invention can be arranged between two walls, whereby
the side parts of the tile can be omitted.
[0026] In yet another embodiment of the combination
according to the invention the strengthening means com-
prise a frame arranged around the cut-out opening.
[0027] The drain preferably has an opening corre-
sponding with the cut-out opening, wherein the opening
in the drain is larger than the cut-out opening such that
the cut-out opening can be shifted relative to the opening
in the drain. Because the tile can be shifted relative to
the drain, inaccuracies occurring during arranging of the
drain in the floor can hereby be compensated. In yet an-
other preferred embodiment of the combination accord-
ing to the invention the strengthening means support on
the bottom of the drain. An edge of the tile can hereby

be maximally loaded since the edge supports on the bot-
tom via the strengthening means.
[0028] In addition, it is possible to arrange a tile with a
cut-out opening on a number of different drains from dif-
ferent manufacturers. Because the cut-out opening is
smaller than the drain, and the tile is in addition rein-
forced, the dimensions of the drain are of secondary im-
portance.
[0029] Exchangeable supports can further be provided
which are either arranged on the strengthening means
or support on the bottom of the drain. It is thus possible
for instance to position a grating in the cut-out opening
irrespective of the drain. It is only necessary to choose
the correct supports in order to make this possible.
[0030] It is also possible to arrange a sheet with a large
number of holes in the drain, into which holes parts can
be screwed at the correct position in order to hold a grat-
ing in the correct position.
[0031] The drain can comprise a siphon, this being
usual when the combination is arranged in the floor of a
sanitary space.
[0032] In yet another embodiment of the combination
according to the invention a holder extending upward
from the underside of the tile is arranged along at least
one outer edge of the tile, and a second, vertically ex-
tending tile is arranged on the holder. Since the combi-
nation can be made in the factory, the sealing of the tiles
in the corner can hereby be guaranteed. The holder fur-
ther prevents cracks occurring between the floor tiles and
wall tiles due to movement of the wall relative to the floor.
A transition with the wall is hereby thus provided at the
same time. The upright tiles can be arranged along one,
two or three sides.
[0033] It is further possible to integrate the sheet of
breakable material or floor tile and the second tile, and
embody them as one whole. Obtained through the inte-
gration is a homogeneous surface which extends from
the floor onto the wall, whereby a durable seal is obtained.
It is hereby further possible to complete the final finish in
wholly watertight manner, while the drain is still arranged
separately of the final finish, such as for instance a tile.
[0034] A further advantage of the combination accord-
ing to the invention is that the positioning of the drain
relative to the tile surface is known, since the combination
is manufactured integrally. It is hereby possible to mini-
mize the dimensions, and particularly the height, of the
drain, and thereby realize a minimal overall depth of the
combination.
[0035] The strengthening means are preferably ar-
ranged on the bottom surface of the tile by means of a
suitable sealant or adhesive. A two-component adhesive
can also be used. Such a two-component adhesive has
the advantage that it is harder and stronger. The adhesive
thickness thereof is also known, and can be taken into
account in minimizing the overall depth of the combina-
tion.
[0036] The strengthening means is preferably ar-
ranged on the tile in the factory. The thickness of the
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adhesive layer between strengthening means and tile
can hereby be minimized and a reliable, watertight con-
nection can be obtained between the two parts. In addi-
tion, the minimized thickness of the adhesive layer en-
sures that soap residues and the like can have little effect
on the adhesive layer and the chance of leakage as a
result of the adhesive layer being adversely affected is
prevented.
[0037] The strengthening means can optionally also
be provided by a suitably shaped tile strip, whereby the
appearance of the strengthening means corresponds to
the upper surface of the combination according to the
invention.
[0038] The strengthening means and the drain can op-
tionally be integrated and form one whole.
[0039] A secondary sealing membrane can further be
arranged on the strengthening profile. Should the drain
subside, thereby creating stresses or cracking in the un-
derlayer, the secondary sealing membrane then provides
additional sealing.
[0040] The invention further comprises a method for
arranging a combination according to the invention, the
method comprising the steps of:

- arranging a drain in a floor, wherein the upper edge
of the drain lies substantially flush with the surface
of the floor;

- applying an adhesive layer to the floor surface;
- pressing the tile into the adhesive such that the cut-

out opening is arranged above the drain.

[0041] These and other features of the invention are
further elucidated with reference to the accompanying
drawings.

Figure 1 shows an exploded view of a first embodi-
ment of the combination according to the invention.
Figure 2 shows a schematic cross-sectional view of
the combination according to figure 1.
Figure 3 shows a cross-sectional view of a second
embodiment.
Figure 4 shows a cross-sectional view of a third em-
bodiment.
Figure 5 shows a cross-sectional view of a fourth
embodiment.
Figure 6 shows a cross-sectional view of a fifth em-
bodiment.
Figure 7 shows a cross-sectional view of a sixth em-
bodiment.
Figure 8 shows a perspective view of a seventh em-
bodiment.

[0042] Figure 1 shows a first embodiment 1 of a com-
bination according to the invention. Combination 1 has
an elongate drain 2 which is provided in the centre with
a siphon housing 3 with an outlet connection 4. Water
can be collected via elongate drain 2 and run off to siphon
housing 3 and subsequently flow via a siphon (not shown)

and via outlet connection 4 into an outlet pipe.
[0043] A frame 5 is placed in drain 2. This frame 5
consists of strip with an L-shaped cross-section. Frame
5 is further provided with transverse sheets 6. A tile 7
into which an opening 8 has been cut is then placed on
the horizontal flange of frame 5. In order to obtain a good
centring of tile 7 relative to frame 5 there is arranged in
the underside of tile 7 a slot 9 into which protrudes a
raised tongue 10 on the horizontal flange of frame 5.
[0044] Further placed in opening 8 is a U-shaped pro-
file 11 on which a second tile 12 is arranged. Arranged
in the underside of U-shaped profile 11 are grooves 13
which co-act with transverse sheets 6 and thus ensure
a good positioning of cover element 11, 12 in opening 8.
[0045] Figure 2 shows a cross-section of combination
1 according to the invention. It will be apparent from this
cross-section that drain 2 is wider than opening 8, where-
by frame 5 with tile 7 can be shifted reciprocally in order
to thus compensate for inaccuracies in the positioning of
drain 2.
[0046] The vertical legs of the L-shaped profiles of
frame 5 provide a finish for opening 8 and conceal the
larger drain 2 from view.
[0047] Figure 3 shows a second embodiment 20 of the
combination according to the invention. This combination
20 has a drain 21 with an upright edge and a horizontal
flange 22. Arranged on this horizontal flange 22 is a seal-
ing membrane 23 with which drain 21 and the surround-
ing floor are made watertight.
[0048] Placed on drain 21 is a tile 24 which is provided
with a central opening 25 positioned above drain 21. Tile
24 is usually adhered to the sealing membrane. Strength-
ening profiles 26, which support on the bottom of drain
21, are provided on either side of central opening 25.
[0049] With this embodiment a thin gap can be provid-
ed in tile 24 along which water can flow into drain 21. A
removable part can optionally be provided in tile 24 above
the siphon (not shown) of the drain in order to enable
access to the siphon.
[0050] Figure 4 shows a third embodiment 30 of the
combination according to the invention. Combination 30
has a drain 31 with horizontal flanges 32 on which a seal-
ing membrane 33 is arranged.
[0051] A tile 34 with a cut-out opening 35 is further
placed on drain 31. This tile 34 is preferably adhered to
sealing membrane 33. Partially protruding strengthening
profiles 36 are provided below the edges of opening 35.
A cover element 37 is placed on the profiles. This cover
element 37 can be removed, for instance in order to clean
the underlying drain 31.
[0052] Strengthening profile 36 can further be shifted
reciprocally inside drain 31, whereby inaccuracies in the
positioning of drain 31 can be compensated.
[0053] Figure 5 shows a fourth embodiment 40 of the
combination according to the invention. This embodi-
ment 40 also has a drain 41 on which is placed a tile 42
with cut-out opening 43. Strengthening profiles 44 and
45 are arranged under tile 42 around opening 43. These
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strengthening profiles have an L-shaped cross-section
and support on the bottom of drain 41.
[0054] A support 46 which extends vertically is ar-
ranged on strengthening profile 45. A second tile 47
which can connect to the further tiles on the wall is ar-
ranged against this vertical support 46.
[0055] Figure 6 further shows a fifth embodiment 50
of the combination according to the invention. This em-
bodiment 50 has a cylindrical drain 51 with an outlet 52.
A square tile 53 with a square cut-out opening 54 in the
centre is placed on drain 51. A removable cover element
55 is further provided in square opening 54.
[0056] Figure 7 shows a sixth embodiment 60 of the
combination according to the invention. The embodiment
60 comprises a drain with a bottom surface 71, upright
walls 72 and a horizontal flange 73, 74. A strengthening
profile 75 supporting on bottom 71 is arranged in drain
71, 72, 73, 74. A sheet of breakable material 76, in par-
ticular a tile, is arranged on strengthening profile 75 and
adhered thereto.
[0057] Because horizontal flange 73, 74 takes a
stepped form, the height difference caused by strength-
ening profile 75 is compensated. A grating 77 is further
placed on strengthening profile 75.
[0058] Figure 8 shows a perspective view of a seventh
embodiment 80. A sheet 81 which can be arranged on a
drain can be seen in the figure. Sheet 81 is provided with
a central opening 82. Central opening 82 is elongate and
provided with recesses 83. A strengthening profile 84 is
further provided under the edge of central opening 82.
This strengthening profile 84 ensures that sheet 81 is
sufficiently strong and that there is a support surface for
grating parts 85. These grating parts 85 can be made
from the same material as sheet 81, but may also differ
in colour and material.

Claims

1. Combination of a sheet of breakable material and/or
deformable material, such as a tile, a thin sheet of
metal or sheet of glass, provided with a cut-out open-
ing and strengthening means arranged under the tile
and with a drain arranged under the cut-out opening.

2. Combination as claimed in claim 1, wherein the
strengthening means comprise a strengthening pro-
file arranged along the cut-out opening.

3. Combination as claimed in claim 2, wherein the
strengthening profile has an L-shaped cross-section,
wherein one leg of the L-shaped cross-section lies
against the bottom surface of the sheet and wherein
the other leg of the L-shaped cross-section extends
downward into the drain.

4. Combination as claimed in claim 3, wherein the
strengthening profile extends partially beyond the

edge of the cut-out opening in order to form a support
surface for a grating or cover element.

5. Combination as claimed in any of the foregoing
claims, wherein the strengthening means comprise
a frame arranged around the cut-out opening.

6. Combination as claimed in any of the foregoing
claims, wherein the drain has an opening corre-
sponding with the cut-out opening, wherein the open-
ing in the drain is larger than the cut-out opening
such that the cut-out opening can be shifted relative
to the opening in the drain.

7. Combination as claimed in any of the foregoing
claims, wherein the strengthening means support on
the bottom of the drain.

8. Combination as claimed in any of the foregoing
claims, wherein the drain comprises a siphon.

9. Combination as claimed in any of the foregoing
claims, wherein a holder extending upward from the
underside of the sheet is arranged along at least one
outer edge of the sheet, and wherein a second, ver-
tically extending sheet is arranged on the holder.

10. Method for arranging a combination as claimed in
any of the foregoing claims, the method comprising
the steps of:

- arranging a drain in a floor, wherein the upper
edge of the drain lies substantially flush with the
surface of the floor;
- applying an adhesive layer to the floor surface;
- pressing the sheet of breakable material into
the adhesive such that the cut-out opening is
arranged above the drain.
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