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(54) Device and method for filling a defect in a surface of a wooden article

(57) Device (1) for filling defects (30) in a surface (31)
of a wooden article (3), that comprises a movable nozzle
(19) for a filling material (26) and which comprises a res-
ervoir (12) connected to the nozzle (19) for the filling ma-
terial (26), characterised in that the device (1) is provided

with a flat end part (16) with an end face (17) that extends
around the nozzle (19) and is arranged to push the end
face (9) against the surface (31) of the wooden article (3)
to be treated and to allow it to move over the article (3)
in contact with this surface (31).
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Description

[0001] The present invention relates to a device and a
method for filling a defect in a surface of a wooden article
and to a cartridge filled with filler for filling such defects.
[0002] More specifically the invention relates to the fill-
ing of concave defects such as cracks, holes and rem-
nants of knots, that can be present in wood, and which
become visible on the surface when sawing into pieces
or planks of wood.
[0003] Such defects are usually filled during or after
the manufacture of a wooden article, for example wooden
planks for floors, but also other wooden articles such as
wall planks, panelling, wooden profiles, window or door
frames, windowsills, etc.
[0004] When this filling is automated for cost reasons,
it is normally done in a device that allows a liquid ther-
moplastic filling material to flow into a defect, and then
allows it to harden by cooling down.
[0005] Measures have to be taken for this, for example
a seal around the defect to be treated and/or a precise
dosage of the filling material to prevent it coming out of
the defect. Generally this is not possible and a surplus
has to be removed by a supplementary abrasive treat-
ment. Such a  hardened thermoplastic filling material is
generally of such a hardness that it cannot be easily
abraded away.
[0006] A further disadvantage of the use of a liquid fill-
ing material is that it hardens without porosity. This
means that the surface structure is different to that of the
surrounding wood, and above all that there is a different
effect of a pigment or other wood treatment products pen-
etrating into the wood, that are often used afterwards.
This primarily yields visual differences that are perceived
as unattractive by an end user.
[0007] When the liquid filler is coloured before appli-
cation in order to better match the colour of the surround-
ing wood, this also gives the disadvantage that the colour
cannot easily be changed, such that the flexible applica-
tion of an installation is impeded.
[0008] Although wood filler pastes that do not have the
said disadvantages are known, they are not applied in
automated devices because they are not liquid and thus
difficult to apply and dispense.
[0009] In addition, due to their limited flow a defect can-
not be properly filled without the paste being worked into
the defect by repeated movements with a spatula, such
that they are not very suitable for automated application.
[0010] Also, when such a paste is used an irregular
protrusion is left behind when a nozzle, through which
such a paste is applied, is removed from a defect that is
filled with a  quantity of paste, because due to the viscosity
of the paste it is dragged along with the nozzle and dis-
torts before it breaks off and thereby leaves behind a
protrusion.
[0011] The purpose of the present invention is to pro-
vide a solution to at least one of the aforementioned and
other disadvantages by providing a device for filling de-

fects in a surface of a wooden article, that comprises a
movable nozzle for a filling material and which comprises
a reservoir connected to the nozzle for the filling material,
whereby the device is provided with a flat end part with
an end face that extends around the nozzle and is ar-
ranged to push the end face against the surface of the
wooden article to be treated and to allow it to move over
the article in contact with this surface.
[0012] Such a device enables, thanks to the end face
and the possibility to move this end face over the surface,
a measured quantity of filler to be spread flat, so that
there are no or fewer protrusions, and thus no or less
need to perform a correcting operation after filling the
defect in order to remove protrusions.
[0013] In a preferred embodiment the flat end part is
mounted so that it can move in such a way that the ori-
entation of the end face can be changed.
[0014] This thus involves a tilting movement of the end
face with respect to the surface.
[0015] In other words this means that the orientation
of the end face, which is normally completely horizontal,
in other words the same as the normal orientation of the
surface to be treated, can change.
[0016] As a result of this changeable orientation, the
end face can fit well to the surface to be treated, which,
certainly around defects and because of these defects,
can have a local orientation that deviates slightly from
the orientation of the surface as a whole. In this way the
leakage of filler is prevented when filling the defect and
the filler is spread more evenly.
[0017] This movability can be achieved for example by
making a part of the device, including the reservoir and
the nozzle, slightly movable so that this part can settle in
the local orientation of the surface at a defect, or in a
further preferred embodiment, because the flat end part
is movably mounted with respect to the reservoir, where-
by the reservoir is not movable or is mounted in the device
in such a way that only movements with directional com-
ponents perpendicular to the surface and/or parallel to
the surface are possible.
[0018] As a result only a small part, i.e. the end part,
needs to be fastened to the rest of the device so that the
end part can tilt, which makes the total device more sta-
ble. This enables a lasting contact of the entire end face,
also during a movement in contact with the surface.
[0019] In a preferred embodiment the device is
equipped to pressurise the reservoir in order to push the
filler out of the nozzle.
[0020] In this way a reliable measure can be obtained,
whereby as a result of the pressure the filler can properly
and completely fill a defect.
[0021] Preferably a release valve for the pressure in
the reservoir is provided to release the pressure more
quickly, and thus to better control the stop of the flow of
filler.
[0022] In another preferred embodiment the device is
intended to work with cartridges of filler to be placed in
the reservoir, and these cartridges are formed by a flex-
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ible, or compressible, supple sleeve that is filled with the
filler and which is closed at both ends, and which is in-
tended to be opened at one end before use.
[0023] This has the advantage that an easy replacea-
bility of the filler is obtained, and also thatpartly used car-
tridges of filler, for example of a certain colour, can be
removed and used again later when the type of filler is
desired again.
[0024] In a further preferred embodiment the device is
provided with a heating element for the filler.
[0025] This is important because the viscosity of a filler,
and thus the quantity that is dispensed over a certain
time, is highly temperature dependent. By providing a
heating element that can heat the entire reservoir for ex-
ample, or  just the filler in the nozzle, the viscosity can
be better controlled.
[0026] The invention further relates to a cartridge filled
with filler for defects in a wooden surface, whereby the
cartridge comprises a flexible, or supple, sleeve that is
closed at both ends, whereby the two main components
of the filler are a hardenable binder and a porous powder.
[0027] On account of the sleeve closed at two ends
and the consistency of the filler, such a cartridge is nor-
mally sausage shaped.
[0028] This has the advantage that colours and/or
qualities of filler can be easily exchanged, because a
partially used cartridge can be removed from the reser-
voir and closed off again, and a cartridge with another
colour and/or quality can be inserted in the reservoir.
[0029] On account of the sausage shape of the car-
tridge only a very small quantity of filler remains after
taking off a cartridge, at the end of the reservoir near the
nozzle, and thus only a very limited amount of cleaning
work is required when changing the colour and/or quality.
[0030] As a result the exchange can be done quickly
and easily and there is only a very limited loss of filler as
a result of an exchange.
[0031] Preferably the filler is a paste and the porous
powder at least partly or entirely consists of powdered
wood.
[0032] As a result, the colourability and other proper-
ties of wood are approximated as well as possible.
[0033] The invention also concerns a combination of
a device as described above and a cartridge as described
above, whereby the cartridge is intact or whereby the
closure at one end of the cartridge is opened or removed.
[0034] The invention further concerns a method for fill-
ing a defect in a surface of a wooden article, whereby a
movable nozzle, around which a flat end part with an end
face is affixed, is placed above the defect with the end
face parallel to and against the surface to be treated,
whereby filler is then introduced into the defect via the
nozzle, and whereby the flat end part, with the end face
in contact with the surface, then makes a movement par-
allel to the surface over a distance that is such that at the
end of the movement the nozzle is not above the defect.
[0035] Thanks to this method a quantity of filler depos-
ited in a defect is spread more evenly so that there are

no or fewer protrusions when removing the nozzle.
[0036] In a preferred variant of the method, use is made
of a flat end part that is movably mounted in such a way
that the orientation of the end face can vary with respect
to the surface of a wooden article to be treated, in which
the end part adopts an orientation that is such that the
end face is parallel to the surface directly connecting to
the defect.
[0037] In this way a leakage of filler when filling the
defect is prevented and the filler is spread more evenly.
[0038] In a further preferred variant of the method, the
end part is placed under a first pressure against the sur-
face whereby the filler is introduced into the defect by a
reservoir placed under a second pressure for the filler so
that it flows out of the nozzle, and whereby the first and
second pressures are such that the second pressure is
insufficiently high to remove the end part from the sur-
face.
[0039] In this way a good filling of the defect is obtained,
as well as the prevention of leakage of filler during intro-
duction into the defect.
[0040] In a further preferred variant of the method the
second pressure is removed before the nozzle has
reached a position that is not directly above the defect,
whereby the movement parallel to the surface is contin-
ued until the end face is no longer above the defect.
[0041] This variant prevents excess filler being dis-
pensed, which can unnecessarily foul the surface, and
no movement is made perpendicular to the surface while
there is still contact between the device and the filler in
the defect, such that parts of filler protruding out of the
surface are avoided.
[0042] With the intention of better showing the charac-
teristics of the invention, preferred embodiments of a de-
vice, a  combination, a cartridge and a method according
to the invention are described hereinafter by way of an
example, without any limiting nature, with reference to
the accompanying drawings, wherein:

Figure 1 schematically shows a device according to
the invention;
figure 2 shows the part of the device of figure 2 in-
dicated by F2 on a larger scale;
figure 3 shows the part of the device of figures 1 and
2 indicated by F3;
figure 4 shows a cartridge according to the invention;
and
figures 5 to 9 show successive stages of a method
according to the invention.

[0043] The device 1 shown in figure 1 comprises a con-
veyor belt 2 for wooden floor planks 3 that can move in
the direction of the arrow P.
[0044] The device 1 further comprises a subdevice 4
to locate a defect in a surface, a control unit 5 and a filling
station 6. The filling station 6 is connected to a source 7
of compressed air, for example a compressor or a stock
of pressurised air.
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[0045] The subdevice 4 comprises a light source 8 that
is mounted relatively low in the subdevice 4 and a camera
9 that is connected to the control unit 5.
[0046] The filling station 6 comprises a movable car-
riage 10 that can move in two horizontal directions per-
pendicular to one another, as indicated by the arrow Q-
Q’ for one of the two horizontal directions. The carriage
10 can be suspended on rails for example, and can be
moved in the horizontal plane by means of a drive, for
example an electric motor, that is connected to the control
unit 5.
[0047] An applicator 11 is fastened to the carriage 10
in such a way that it can be moved as a whole vertically
with respect to the carriage 10 by a drive, as indicated
by the arrow R-R’. This drive can be a pneumatic drive
for example or an electric motor and is coupled to the
control unit 5.
[0048] The applicator 11 is shown in detail in figures 2
and 3, and comprises a reservoir 12 for filler, and this
reservoir 12 has a chamfered end on the underside. A
detachable cap 13 is fastened to the reservoir 12.
[0049] A nozzle 14 is fastened below the cap 13 that
is provided with heating 15. Under the nozzle 14 there is
an end part 16 with a straight end face 17.
[0050] A channel 18 runs through the cap 13, the noz-
zle 14 and the end part 16, whose bottom end forms a
nozzle 19.
[0051] The end part 16 is suspended from the nozzle
14 via two rubber O rings 20, 21, whereby the bottom O
ring 20 is compressible and thereby gives a certain mov-
ability of the end part 16 with respect to the nozzle 14,
and the top O ring 21 primarily acts as the seal of the
channel.
[0052] On its top the applicator 11 in the reservoir 12
is provided with a pressure piece 22 that can move in the
reservoir 12. Above the pressure piece 22 in the top wall
of the applicator 13 there is a release valve in the form
of a fast venting valve 23. The applicator 11 is provided
with a brace 24 through which the applicator 11 is con-
nected to the carriage 10.
[0053] The fast venting valve 23 is connected to the
compressed air source 7 and is connected to the control
unit 5.
[0054] Figure 4 shows a cartridge 25 filled with filler
26. The cartridge consists of a flexible, supple sleeve 27
in which the filler 26 is located. The sleeve 27 is closed
at both ends 28, for example with a metal clamp 29. The
cartridge 25 and the reservoir 12 of the device 1 are
adapted to one another with regard to size.
[0055] The filler 26 is a paste that is primarily formed
from a binder and powdered wood, for example fine saw-
dust. Various additives can be added to the paste, for
example pigments or additives to control the rheological
properties.
[0056] The operation of the device 1 is very simple and
as follows.
[0057] First the device 1 is filled with a cartridge 25 with
filling paste 26. This is done by a taking the cap 13 off

the applicator 11, cutting open a cartridge 25 close to the
end 28 and inserting it in the reservoir 12 with the open
end 28 oriented downwards, and then by putting the cap
13 back on again.
[0058] In order to facilitate the filling of the reservoir
12, the device 1 can be constructed such that the entire
applicator 11 can be temporarily brought to a horizontal
position.
[0059] Then a floor plank 3 is laid on the conveyor belt
2 and moved by the conveyor belt 2 in the direction of
the arrow P to below the subdevice 4 in order to locate
a defect in a surface.
[0060] The camera 9 in this subdevice takes a picture
of the floor plank 3, which is preferably lit at a low angle
of incidence for better contrast.
[0061] The image is processed by the subdevice 4,
whereby the position of a defect 30 or defects and the
surface of each defect 30, in this case a hole, is deter-
mined, and whereby these data are made available to
the control unit 5. It goes without saying that a floor plank
3 can also be free of defects, in which case the further
procedure is not implemented.
[0062] Of course alternatively the control unit 5 can be
equipped to do the image processing.
[0063] Then the floor plank 3 is brought by the conveyor
belt 2 to below the filling station 6.
[0064] The further operation of the device is essentially
explained on the basis of figures 5 to 9.
[0065] When the floor plank 3 is under the filling station
6, the carriage 10 is moved horizontally under the control
of the control unit 5 until the nozzle 19 is above the defect,
as shown in figure 5.
[0066] Then the applicator 11 is moved downwards un-
der the control of the control unit 5, until the end face 17
is pushed against the surface 31 of the floor plank 3
around the defect 30 with a certain force that results in
a first pressure.
[0067] This surface 31 can have a somewhat different
orientation around the defect 30 than the overall surface
of the floor plank. A good fit of the end face 17 to the
surface 31 is hereby obtained because the end part 16
can be tilted with respect to the nozzle 13, whereby the
bottom O ring 20 is compressed under the effect of the
pressure with which the applicator 11 is pushed down-
wards at the side where this is necessary for a good fit
of the end face 17 to the surface 31.
[0068] Then, under the instruction of the control unit 5,
the reservoir 12 is placed under pressure above the pres-
sure piece 22. This is done via the fast venting valve 23,
by allowing compressed air out of the compressed air
source 7.
[0069] As a result of this the pressure piece 22 moves
downwards, whereby it pushes on the cartridge 25 and
compresses it, such that filler 26 flows out of this cartridge
via the channel 18 and the nozzle 19 and flows into the
defect 30.
[0070] In order to prevent air accumulating under the
pressure piece 22 and impeding a controlled emptying
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of the cartridge 25, a venting hole is provided in the res-
ervoir 12 close to the cap 13.
[0071] This situation is shown in figure 6.
[0072] The flow speed of the filler 26 at a certain pres-
sure is determined beforehand, so that the control unit 5
can control the quantity of filler 26 to be introduced in the
defect 30 by means of the time during which the pressure
is maintained.
[0073] Because of the pressure at which the filler 26
is introduced into the defect 30, the defect 30 is com-
pletely filled and no unfilled parts remain.
[0074] When this time is longer than the time needed
to fill the defect 30, the further flow of the filler is prevent-
ed, or at least impeded, by the good fit of the end face
17 to the surface and the fact that the pressure at which
the filler 26 is applied is not sufficient to remove the end
face 17 from the surface 31 against the pressure with
which it is pushed against the surface 31.
[0075] As soon as the desired quantity of filler 26 is
introduced into the defect 30, the applicator 11 is moved
horizontally over the floor plank 3 under the control of the
control  unit 5, while the end face 17 remains pushed
against the surface 31. This is indicated in figure 7 by the
arrow S.
[0076] During this horizontal movement the pressure
in the reservoir is switched off by the control unit 5. This
is done by stopping the supply of compressed air and by
letting the compressed air in the reservoir 12 flow away
to the outside air via the fast venting valve 23, that hereby
acts as a release valve, before the nozzle 19 has reached
a position that is no longer above the defect 30. As a
result the flow of filler 26 is almost immediately stopped.
[0077] The horizontal movement of the applicator 11,
with the end face 17 in contact with the surface 31, as
indicated by the arrow S, is continued until, as shown in
figure 8, the end face 17 is no longer above the defect
30. Hereby the filler 26 is spread cleanly flat in the defect
30.
[0078] Then, as indicated in figure 9, the applicator 11
moves upwards so that the end face 17 is at a distance
from the surface 31, whereby the filling of the defect 30
is ended, and the device 1 is ready to fill another defect
in the same or a different floor plank.
[0079] The filler 26 can now harden, after which further
processing of the floor plank 3 can take place.
[0080] If the temperature at which the method is im-
plemented is less than a predetermined temperature lim-
it, whereby the flow behaviour of the filler 26 is insufficient,
the heating 15 can be switched on by the control unit 5.
[0081] The present invention is by no means limited to
the embodiments described as an example and shown
in the drawings, but a device, cartridge and method ac-
cording to the invention can be realised in all kinds of
variants and in different ways, without departing from the
scope of the invention.

Claims

1. -  Device (1) for filling defects (30) in a surface (31)
of a wooden article (3), that comprises a movable
nozzle (19) for a filling material (26) and which com-
prises a reservoir (12) connected to the nozzle (19)
for the filling material (26), characterised in that the
device (1) is provided with a flat end part (16) with
an end face (17) that extends around the nozzle (19)
and is arranged to push the end face (9) against the
surface (31) of the wooden article (3) to be treated
and to allow it to move over the article (3) in contact
with this surface (31).

2. - Device (1) according to claim 1, characterised in
that the flat end part (16) is movably mounted in such
a way that the orientation of the end face (17) can
be changed.

3. - Device (1) according to claim 2, characterised in
that the flat end part (16) is movably mounted with
respect to the reservoir (12), and the reservoir (12)
is not movable or is mounted in the device (1) in such
a way that only movements with directional compo-
nents perpendicular to the surface (31) and/or par-
allel to the surface (31) are possible.

4. - Device (1) according to any one of the previous
claims, characterised in that it is equipped to push
the end part (16) under pressure against the surface
(31) of a wooden article (3) to be treated, whereby
the end face (17) has an orientation parallel to the
surface (31).

5. -  Device (1) according to any one of the previous
claims, characterised in that it is provided with or
intended to be connected to a device (4) in order to
locate a defect (30) in a surface (31) that operates
on the basis of an image analysis of the surface (31).

6. - Device (1) according to any one of the previous
claims, characterised in that it is equipped to place
the reservoir (12) under pressure in order to thereby
push the filler (26) out of the nozzle (19).

7. - Device (1) according to claims 6, characterised in
that it is provided with a release valve (23) for the
pressure in the reservoir (12).

8. - Device (1) according to any one of the previous
claims, characterised in that it is intended to oper-
ate with cartridges (25) of filler (26) placed in the
reservoir (12), and these cartridges (25) are formed
by a flexible sleeve (27) that is filled with the filler
(26) and which is closed at both ends (28), and which
is intended to be opened at one end (28) before use.

9. - Device (1) according to any one of the previous
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claims, characterised in that it is provided with a
heating element (15) for heating the filler (26).

10. - Combination of a device (1) according to any one
of the claims 1 to 9 and a cartridge (25) that is filled
with  filler (26) for defects (30) in a wooden surface
(3), whereby the cartridge (25) comprises a flexible
sleeve (27) that is closed at at least one end (28),
and whereby the two main components of the filler
(26) are a hardenable binder and a porous powder.

11. - Method for filling a defect (30) in a surface (31) of
a wooden article (3), whereby a movable nozzle (19),
around which a flat end part (16) with an end face
(17) is affixed, is placed above the defect (30) with
the end face (17) parallel to and against the surface
(31) to be treated, whereby filler (26) is then intro-
duced into the defect (3) via the nozzle (19), and
whereby the flat end part (16), with the end face (17)
in contact with the surface (31), then makes a move-
ment parallel to the surface (31) over a distance that
is such that at the end of the movement the nozzle
(19) is not above the defect (3).

12. Method according to claim 11, characterised in that
use is made of a flat end part (16) that is movably
mounted in such a way that the orientation of the end
face (17) can vary with respect to the surface (31)
of a wooden article (3) to be treated, in which the
end part (16) adopts an orientation that is such that
the end face (17) is parallel to the surface (31) directly
connecting to the defect (30).

13. - Method according to claim 11 or 12, characterised
in that the end part (16) is placed against the surface
(31) under a first pressure, whereby the filler (26) is
introduced into the defect (30) by placing a reservoir
(12) for the filler (26) under a second pressure so
that it  flows out of the nozzle (19), whereby the first
and second pressures are such that the second pres-
sure is insufficiently high to remove the end part (16)
from the surface (31).

14. - Method according to claim 13, characterised in
that the second pressure is removed before the noz-
zle (19) has reached a position that is not directly
above the defect (30), whereby the movement par-
allel to the surface (31) is continued until the end
face (17) is no longer above the defect (30).

15. - Method according to any one of the claims 11 to
14, characterised in that it makes use of a device
(1) according to any one of the claims 1 to 9 or of a
combination according to claim 12.
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