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(57)  Stampforfusing and locally pressing on bundles
of fibres, whereby the stamp can be heated, character-
ised in that the stamp (1) is at least partially made of
carbon on the contact surface (2) where the stamp press-

S

es bundles of fibres (4) on a holder (3). A second stamp
(16) which is appropriate for a final pressing and whose
temperature is lower than that of the first stamp (1), is
provided.
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Description

[0001] The present invention concerns a stamp for
pressing synthetic bundles of fibres on a holder, in par-
ticular for bundles of fibres of brushes.

[0002] It is known that a brush is formed of a body to
which a number of bundles of fibres are fixed. The bun-
dles of fibres are usually fixed to a holder which is partially
or entirely part of the brush body, or in some cases it may
be the brush body itself.

[0003] To this end, the holder contains holes in a cer-
tain pattern, whereby the diameter of the holes depends
on the thickness of the fibre bundles, whereby holes of
different diameters may be provided.

[0004] Whereas, in former days, brushes used bun-
dles of fibres made of natural materials, it is common
now that the fibres in the bundles of industrially manu-
factured brushes are made of synthetic material. Typical
examples are polyethylene terephthalate, polyvinyl chlo-
ride, polypropylene or nylon.

[0005] It is known to use fixing techniques in order to
fix the bundles of fibres on the holder that make use of
metal clamps or plates. According to more modern tech-
niques, use is made of what are called anchorless tech-
niques such as disclosed for example in EP 0,972,465.
[0006] Bundles of fibres are hereby put in a holder by
means of a device, and the holder is carried to what is
called a fusion module via a revolving table in order to
fasten the bundles of fibres by fusing the far ends of the
bundles of fibres that protrude from the holder.

[0007] This fusing module can use different tech-
niques, such as ultrasonic welding of the bundles of fi-
bres. Another, simpler technique consists of mechanical-
ly pressing the bundles of fibres in or on the holder by
means of a heated stamp.

[0008] As aresult, the far ends of the bundles of fibres
are locally fused. If the far ends are long enough, a molten
film can even be created between the heated stamp and
the holder as the far ends of different bundles of fibres
melt together. Next, the stamp is withdrawn and the mol-
ten far ends start to cure.

[0009] These stamps are typically rather thin. The
stamps are heated up to a temperature which is depend-
ent of the melting temperature of the material out of which
the bundles of fibres are made, for example up to a tem-
perature of 300°C, by sending a big electric current
through them for a short duration, after which the stamps
quickly cool down again. This technique is described in
EP 1,136,017.

[0010] A disadvantage of this technique, however, is
that, due to the local melting, molten material may stick
to the stamp and not to the holder as was intended, when
the latter is withdrawn after the pressing. Thus, the bun-
dles of fibres cannot be fixed that well to the holder. This
disadvantage is all the more important as the holders get
larger, and at present it bars this technique for household
brushes.

[0011] An additional disadvantage is that the stamp
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must be regularly cleaned, which implies a loss of time
and as a result of which the manufacturing process is
slowed down. The fastest manner to clean the stamp
often consists in briefly heating the stamp up to for ex-
ample 600°C in order to scorch the material that sticks
to it. However, this requires a strong electric current and
hence a strong power consumption. In any case, it is
clear that cleaning is time-consuming.

Moreover, this technique is not beneficial to the lifetime
of the stamp, and it will have to be regularly replaced,
which renders this fixing technique very expensive in the
end compared with fixing techniques without any contact
such as convection air heating, ultrasonic welding and
the like.

[0012] Another disadvantage is that the surface of the
fused fibres is not entirely flat, such that covering with a
cover plate or any other further processing, for example
filling with injection moulding material, may be desirable
or necessary.

[0013] A further disadvantage is that microscopically
small holes and pores may still be present in the mass
of the fused fibres, which may cause the injection mould-
ing material to leak during any further processing.
[0014] The present invention aims to remedy one or
several of the above-mentioned or other disadvantages.
[0015] To this end, the invention concerns a stamp for
melting and locally pressing bundles of fibres, whereby
the stamp can be heated, characterised in that the stamp
is at least partially formed of at least one layer of carbon
on the contact surface where the stamp presses the bun-
dles of fibres onto a holder.

[0016] An advantage of a stamp according to the in-
vention is that the stamp with the aforesaid layer of car-
bon can press the bundles of fibres on to a holder, after
which the stamp can be withdrawn without any fibre bun-
dle material sticking on the stamp.

[0017] Thus, brushes can be manufactured in a more
efficient and cheaper way with this stamp, whereby less
energy is consumed and the stamps have a longer life-
time.

[0018] The layer of carbon with which the stamp is pro-
vided is commonly more known as a layer of graphite.
[0019] Graphite, as is known, is a form of carbon ele-
ment carbon and one of the softest materials. The crys-
talline structure is hexagonal. From an atomic point of
view, it is formed of layers which can easily slide off one
another. That is why it is also used as a dry lubricant.
[0020] Up to now, the industry did not regard graphite
as an appropriate material to be used for the manufac-
turing of pressure stamps, as it was generally considered
to be much too brittle and frangible.

[0021] In order to better explain the characteristics of
the invention, the following preferred embodiments are
described by way of example only, without being limita-
tive inany way, with reference to the accompanying draw-
ings, in which:

figures 1 to 3 included schematically represent the
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stamp according to the invention and a situation in
which it is used;

figure 4 schematically shows a cross section of a
brush made according to the invention, whereby the
solidly fused fibres are covered with a cover plate;
figures 5-9 schematically represent the successive
steps of a method in which the stamp according to
the invention is used, followed by a final pressing
with a second stamp at a lower temperature;
figures 10, 11, 12 show examples of brushes that
can be manufactured with a stamp according to the
invention.

[0022] Figure 1 schematically represents the stamp 1
according to the invention, which in this case is made of
solid graphite. In practice, a layer of graphite with a cer-
tain thickness will be provided on the contact surface 2
of a stamp 1 which is part of a mechanical pressing de-
vice. Research has proven that, instead of pure graphite,
also graphite containing copper provides very good re-
sults. This composition, which contains for example 20%
of copper, is less brittle than pure graphite.

[0023] In figure 1, said contact surface 2 is provided
with a embossed pattern, but this is not necessarily so
and, in most cases, a flat contact surface 2 is preferred.
[0024] Figures 1 to 3 show that the stamp 1 is close to
a holder 3 in which has been provided an amount of fibre
bundles 4 through the holder 3 and whereby the far ends
5 of the bundles of fibres 4 protrude on the side of the
stamp 1. The bundles of fibres 4 are hereby kept in place
by a positioning device 6 and a device with pens 7.
[0025] The functioning of a stamp 1 according to the
invention is simple and as follows.

[0026] Figure 1 shows that the stamp 1 is brought to-
wards the holder 3 in a direction A in order to press the
bundles of fibres 4 on the holder 3 with its contact surface
2, as shown in figure 2.

[0027] The stamp 3 is preferably heated, such that the
far ends 5 of the bundles of fibres will locally fuse while
the latter are being pressed on. Thus, the bundles of fi-
bres 4 will be pressed onto the holder 3 in a more efficient
way.

[0028] The stamp 3 may for example be heated by
means of electric heating elements which are not repre-
sented in the figures and which are provided in or under
the stamp.

[0029] In a practical example, the bundles of fibres 4
are formed for example of polyethylene terephthalate,
polyvinyl chloride, polypropylene or nylon, and the bun-
dles of fibres are either or not locally fused when at least
their respective melting temperatures are reached.
[0030] When the bundles of fibres 4 have been
pressed on long enough, the stamp 1 is withdrawn in a
direction B and removed from the holder 3, as shown in
figure 2.

[0031] Figure 3 also shows that, thanks to the em-
bossed pattern on the contact surface 2, the bundles of
fibres 4 can be pressed on in a cleaner way as they fuse
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locally in the cavities of the relief pattern.

[0032] Thefarends 5 of the fibres of individual bundles
of fibres 4 are hereby fused. It is also clear that the em-
bossed pattern may have different shapes, depending
on the desired pattern for the pressed-on material.
[0033] There may also be no embossed pattern 2 at
all, such that the far ends 5 of the bundles of fibres 4 can
fuse so as to create a film layer over the holder 3 when
the far ends 5 are sufficiently long. This may be advan-
tageous in certain applications whereby for example a
second plastic component 7 is injected over the fused
far ends 5 of the bundles of fibres 4 in a following step
of the manufacturing process, since, as a result, the in-
jection is exposed to less resistance than in case the
fused far ends are not being pressed on flat.

[0034] Figure 4 shows how the holder 3 with pressed-
on bundles of fibres 4 can subsequently be covered with
a cover plate 8, whereby the holder 3 may be part of a
brush body or may be the brush body itself.

[0035] The cover plate 8 may be a separate part which
is connected to the holder 3 by means of mounting, weld-
ing, gluing or other techniques, as is described for exam-
ple in EP 0,972,464.

[0036] According to an alternative embodiment, the
cover plate 8 is directly provided on the holder 3 by means
of injection moulding, as described in EP 0,972,465.
[0037] Figures 5to9included schematically represent
the successive steps of a method in which the stamp
according to the invention is used, followed by a final
pressing with a second stamp at a lower temperature.
[0038] Figure 5 shows how the stamp 1 is brought to
the holder 3 in a direction A so as to press the bundles
of fibres 4 on the holder 3 with its contact surface 2, as
shown in figure 6.

[0039] The stamp 1 is preferably heated, such that the
far ends 5 of the bundles of fibres are locally fused while
the stamp is being pressed on. As a result, the bundles
of fibres 4 are pressed on the holder 3 more efficiently.
[0040] As soon as the bundles of fibres 4 have been
pressed on long enough, as represented in figure 6, the
stamp 1 will be withdrawn in a direction B and removed
from the holder 3, as shown in figure 7.

[0041] Next, a colder stamp 16 is used for the final
pressing, as represented in figures 7 to 9.

[0042] The method according to this alternative em-
bodiment is as follows.

[0043] The fusion by means of the heated stamp 1 is
followed by a final pressing with a cold stamp 16. This
implies that the heated stamp 1 is withdrawn from the
fibre mass, which is still entirely or partly plastic and hot,
in the direction B as described above, and that, instead
of making this fibre mass cure in the open air thereafter,
it is immediately put into contact with a cold stamp, for
example made of a metal such as steel or copper, either
or not cooled externally, and against which the fibre mass
then cools down.

[0044] Thus is obtained a very smooth surface at the
molten and/or fused and solidified far ends of the fibres,
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as represented in figure 9.

[0045] This produces different advantages.

[0046] First of all, by pressing with a cold stamp, to
which nothing sticks, the fibre mass which has been plas-
ticized beforehand can be connected more efficiently to
the holder 3. This is also the case when it is made of
another material than fibres, which normally only occurs
when the fibres and holders are made of one and the
same or a similar synthetic material which is compatible.
It is assumed that this can be explained in that, due to
the pressure of the cold stamp 16 on the fibre mass and
the underlying holder, said fibre mass penetrates partly
in the bundle openings of the holder, or in that these
openings and/or the holder itself can be deformed, which
results in a mechanical anchoring between the fibre melt
5 and the holder 3.

[0047] Afurther advantage is that, by pressing with the
stamp 16, a smoother and more even surface of the so-
lidified melt is obtained than if this was not the case.
[0048] Asaresult,in case a plastic is injected over the
molten and solidified fibres in order to complete the brush
body, it is possible to use injection pressures that are
less high. Consequently, there will be less leakage of the
injection moulding material.

[0049] Another advantage is that, by pressing with the
stamp 16, the fibre meltis compressed and is made more
compact during the solidifying process. As a result, mi-
croscopically small holes and pores that might still be
present in the melt are filled. This in turn results in a more
homogenous fibre layer, so that there will be less leakage
problems while injection moulding.

[0050] Figures 10 to 11 included represent a some-
what more specific example.

[0051] Figure 5 shows a top view of material that has
been pressed onto holder 3 and figure 6 also shows the
bundles of fibres 4 in perspective. A specific pattern is
used thereby which concentrates the bundles of fibres 4
on the outer side of the holder 3.

[0052] Figure 12 shows how the holder 3 of figure 11
is covered with a cover plate 8 containing a connecting
opening 9 for a brush handle.

[0053] The presentinvention is in no way restricted to
the embodiments described by way of example and rep-
resented in the accompanying drawings; on the contrary,
such a stamp according to the invention can be made in
many different ways while still remaining within the scope
of the invention.

Claims

1. Stamp for fusing and locally pressing on bundles of
fibres, whereby the stamp can be heated, charac-
terised in thatthe stamp (1) is at least partially made
of carbon on the contact surface (2) where the stamp
presses bundles of fibres (4) on a holder (3).

2. Stamp according to claim 1, characterised in that
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10.

11.

12.

13.

14.

the above-mentioned stamp (1) is at least partly
made of carbon in the form of graphite.

Stamp according to claim 1 or 2, characterised in
that the above-mentioned stamp (1) is at least partly
composed of copper and graphite.

Stamp according to any one of claims 1-3, charac-
terised in that the contact surface (2) is provided
with an embossed pattern.

Stamp according to claim 1 or 2, characterised in
that the above-mentioned stamp (1) is flat on the
contact surface (2).

Stamp according to any one of the preceding claims,
characterised in that the stamp (1) is heated up to
a temperature which is at least the melting temper-
ature of the material out of which the bundles of fibres
(4) are made.

Stamp according to any one of the preceding claims,
characterised in that the stamp (1) is heated by
means of one or several electric heating elements.

Stamp according to any one of the preceding claims,
characterised in that the stamp (1) is made as a
solid block of carbon.

Stamp according to any one of the preceding claims,
characterised in that the carbon is provided as a
coating on the above-mentioned contact surface (2)
of the stamp (1).

Stamp according to claim 8, characterised in that
the above-mentioned coating is provided by means
of an injection moulding technique.

Device for manufacturing brushes which consists of
a positioning device (6) on which is provided a holder
(3), whereby a number of bundles of fibres (4) are
provided loosely in the holder (3), characterised in
that it provides for a stamp (1) according to any one
of the preceding claims with which the far ends (5)
of the bundles of fibres can be pressed on.

Device for manufacturing brushes according to claim
11, characterised in that it provides for a second
stamp (16) which is appropriate for a final pressing
and whose temperature is lower than that of the first
stamp (1).

Method for manufacturing brushes according to
claim 12, characterised in that the second stamp
(16) is being cooled.

Method for manufacturing brushes according to any
one of claims 12 to 13, characterised in that the
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contact surface of the second stamp (16) is flat.

Method for manufacturing brushes whereby a holder
(3) is placed on a positioning device (6), and whereby
a number of fibre bundles (4) are loosely provided
in the holder (3), whereby the bundles of fibres (4)
protrude from the holder (3) with one far end (5) and
whereby the far ends (5) of the bundles of fibres are
pressed on with a stamp (1) whose contact surface
(2) temperature is at least as high as the melting
temperature of the material out of which the bundles
of fibres (4) are made, characterised in that, im-
mediately after the hot stamp (1) has been used, a
second colder stamp (16) is used for final pressing.

Method for manufacturing brushes according to
claim 15, characterised in that the hot stamp (1) is
a stamp having the characteristics of any one of
claims 1-10, in particular a stamp whose contact sur-
face (2) is at least partly made of carbon.
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