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(57) For manufacturing brushes openings (3) for
bundles of fibers (5) are provided in a brush body (2).
The brush body (2), while it is placed in a positionable
brush body holder (18), is being presented to a boring
tool (19). The boring tool (19) is moved to and fro accord-

Method and device for manufacturing brushes

ing to the boring direction in order to carry out the actual
boring operation. The immediate speed of the to-and-fro
movement of the boring tool (19) in relation to the brush
body holder (18) is set by means of the control of a single
drive element (24).
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Description
Method and Device for Manufacturing Brushes

[0001] The present invention concerns a method and
device for manufacturing brushes.

[0002] Itisknown thatbrushes canbe made by forming
openings in brush bodies, more particularly by boring
holes and by subsequently inserting brush fibers in the
shape of brush bundles in these openings.

[0003] Itis alsoknown thatthe above-mentioned open-
ings can be provided at different angles in the brush body
in order to thus insert brush fibers at an angle. This is for
example the case when brushes are made whose brush
bundles are arranged in the shape of a fan, such as for
example scrub brushes, brooms and the like.

[0004] In order to manufacture such brushes, it is
known to provide the brush bodies in a positionable brush
body holder and to thus present them to a boring tool.
By turning the brush body holder, the brush body provid-
ed therein is placed at different angles in front of the bor-
ing tool, which makes it possible to provide openings at
an angle.

[0005] Asaresultofthe rotation of the brush body hold-
er, the distance as of the side of the brush body in which
the openings are to be formed to the front side of a drill
which is presentin the boring tool is not always the same,
however, such that, apart from an actual to-and-fro boring
movement, also a depth compensation will have to be
provided for.

[0006] In order to realize such a depth compensation,
apart from the actual boring movement, use is tradition-
ally made of a boring tool on the one hand which, in order
to bring about the boring movement, carries out a specific
to-and-fro movement if a positionable brush body holder
whose centre of rotation can be shifted by means of a
drive element on the other hand, such that, thanks to said
shift, it becomes possible to realize a depth compensa-
tion. A disadvantage of this technique consists in that two
entirely separated drives are required, namely to move
the boring tool to and fro and to shift the positionable
brush body holder. Another disadvantage consists in that
such a brush body holder, which cannot only be posi-
tioned, but which must also be slidable, is difficult to apply
in brush manufacturing machines which make use of
what is called a turret with which the brush bodies can
be presented to the boring tool, a filling tool and possible
other tools respectively, as this requires a rather complex
construction.

[0007] In order to realize the actual boring movement
and the depth compensation, it is also known to fix the
boring tool on a first carriage which can only be moved
to and fro over a fixed course length to realize the actual
boring movement, whereby this first carriage is fixed in
a movable manner on a second carriage with which the
depth compensationis carried out. Every carriage hereby
has its own drive. A disadvantage of this known embod-
iment consists in that it is rather complex and takes up
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quite a lot of space, since two carriages as well as two
drive elements are required.

[0008] Moreover, the actual boring movement is ob-
tained in these known devices by means of a cam drive,
as a result of which the drill will always go to and fro over
a fixed course length. This course length is adapted to
the largest depth of hole which is customary when man-
ufacturing brushes, which may amount to some 40 mm.
When brushes are manufactured whereby the depth of
hole is smaller, for example 10 mm, the boring tool will
carry out an unnecessary large movement, which results
in that the production speed is adversely influenced.
[0009] With the above-described method, the speed
and the course of the to-and-fro boring movement can
usually not be set, so that the openings will always be
drilled with the same speed of penetration and drawback
speed. This is disadvantageous in that the boring will not
be optimal, and in that for example the rate of speed of
the boring is larger than would be optimally required.
Moreover, in case of a to-and-fro boring movement which
cannot be set, it is not possible to take the material into
account out of which the brush body has been made, nor
to reckon with the thickness of the used drill or the like.
[0010] The presentinvention aims a method and a de-
vice for manufacturing brushes, more particularly for pro-
viding openings for brush fibers in a brush body, whereby
one or several of the above-mentioned disadvantages
are excluded.

[0011] To this aim, the invention initially concerns a
method for manufacturing brushes whereby openings for
bundles of fibers are provided in a brush body, to which
end the brush body, while it is placed in a positionable
brush body holder, is being presented to a boring tool,
whereby this boring tool and the brush body holder are
relatively moved to and fro in relation to each other ac-
cording to the boring direction in order to carry out the
boring operation or boring movement, characterized in
that the above-mentioned to-and-fro boring operation is
realized by means of a single drive element. By making
use of a single drive element, it is possible to provide the
openings without the necessity of using two carriages,
several drive elements, multiple cam drives or a slidable
brush body holder.

[0012] Thewholeis preferably conceived such that the
drill head can be placed in several positions as a function
of a control, without thereby being bound to certain fixed
course lengths. Thanks to the fact that the movement of
the boring toolis no longer bound to a fixed course length,
the boring tool can be controlled such that not only a
depth compensation can be realized, but also the course
length can be optimized at the same time as a function
of the depth to be bored, such that no unnecessary
course is being taken. Moreover, the immediate speed
of the boring tool moving to and fro can be adjusted, such
that for example the rate of speed and the drawback
speed of the to-and-fro boring movement can be opti-
mized.

[0013] Preferably, the drive element consists of a con-
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trollable positioning motor which is coupled to the car-
riage, either or not via a transmission. Such a motor al-
lows for a very simple control. More particularly, an elec-
tric drive element will be used to this end, such as a ser-
vomotor of the rotating or linear type.

[0014] The invention is particularly useful when man-
ufacturing brushes with rather large brush bodies, where-
by a considerable depth compensation has to be provid-
ed for, which may strongly vary during the production of
one and the same brush.

[0015] Secondly, the invention also concerns a device
for manufacturing brushes, more particularly according
to the above-mentioned method, whereby this device
comprises at least a boring device and whereby this bor-
ing device in turn at least consists of a positionable brush
body holder and a boring tool, whereby a drive device is
provided which can relatively move the boring tool and
the brush body holder to and fro in relation to each other
according to the boring direction so as to carry out a bor-
ing operation, and whereby the above-mentioned drive
device is formed of a single drive element.

[0016] In order to better explain the characteristics of
the invention, the following preferred embodiments of the
invention are described as an example only without being
limitative in any way, with reference to the accompanying
drawings, in which:

- Figure 1 represents a section of a brush which can
be realized with a device according to the invention;

- Figures 2 and 3 schematically represent a known
device in two different positions;

- Figures 4 and 5 schematically represent a device
according to the invention in two different positions;

- Figure 6 schematically represents a variant of a de-
vice according to the invention.

[0017] Figure 1 represents a brush 1, traditionally con-
sisting of a brush body 2 in which openings 3 have been
formed, in which brush fibers 4 in the shape of bundles
of fibers 5 have been inserted. At least a number of the
openings 3 and bundles of fibers 5 are situated at different
angles, as a result of which, as represented, it is possible
to realize for example an insertion in the shape of a fan.
[0018] Figures 2 and 3 represent a known boring de-
vice 6 with which openings 3 can be formed at different
angles in a brush body 2. This boring device 6 is com-
posed of a positionable brush body holder 7 and a boring
tool 8.

[0019] The brush body holder 7 is fixed around a point
of rotation 9 in a positionable manner, around which it
can be positioned by means of a non-represented drive,
and thus can be presented to the boring tool 8 in different
angular positions.

[0020] The boring tool 8 comprises a drill head 10, in
which can be provided a drill 11 to form the openings 3,
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and a motor 12 to drive the drill head 10 in a rotating
manner.

[0021] The boring tool 8 is provided on a first carriage
13 which can be moved to and fro as such over a fixed
course length D1 in order to realize the actual boring
movement, whereas this first carriage 13 is in turn fixed
on a second carriage 14 with which can be carried out a
depth compensation over a variable distance D2. The
carriages 13 and 14 are each driven separately by means
of the respective drives 15 and 16 which are only repre-
sented schematically, whereby at least the drive 15 con-
sists of a cam drive.

[0022] In order to provide openings 3 in a brush body
2, said brush body 2 is clamped in the brush body holder
7. By positioning the brush body holder 7, openings 3
can be provided at different angles, as is respectively
represented in figures 2 and 3. From these figures it is
clear that, as a result of the rotation of the clamped brush
body 2, the point A will be situated more to the right than
the point B in figure 3, such that as a function of the place
where an opening 3 is formed, a depth compensation
has to be provided for, at least when all the openings 3
have to be realized with the same or practically the same
depth and/or in order to prevent that the brush body 2 is
being bored right through.

[0023] Thisis done, as mentioned above, by changing
the position of the second carriage 14, by moving it over
a distance D2, while the first carriage 13 is constantly
moved to and fro over the same course length D1.
[0024] It is clear that the boring device 6 of figures 2
and 3 has the disadvantages mentioned in the introduc-
tion.

[0025] Figures 4 and 5 represent a boring device 17
according to the present invention comprising a position-
able brush body holder 18 and a boring tool 19.

[0026] The positionable brush body holder 18 can be
positioned around a point of rotation 20 and it can be
placed in different angular positions in front of the boring
tool 19 by means of a schematically represented drive
device 21.

[0027] The boring tool 19 comprises a drill head 22
which can be driven in a rotating manner by means of a
motor 23.

[0028] The boring device 17 is special in that only one
common drive element 24 is used to realize the to-and-
fro movement for the boring as well as to provide for a
depth compensation.

[0029] In the given example, use is made to this end
of only one carriage 25 upon which the actual boring tool
19 has been provided, whereby this carriage 25 can be
moved by means of a single drive element 24.

[0030] Thedrive element24 can be of any nature what-
soever. Use is preferably made, however, of an electric
servomotor of the rotating or linear type, which can en-
force a to-and-fro movement to the carriage 25, possibly
via a suitable transmission element, such as a spindle or
the like. Instead of a servomotor, use can also be made
of other drive elements.
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[0031] Naturally, the whole is provided with a control
unit 26 controlling the drive element 24, such that during
each boring cycle, a boring movement as well as a suit-
able depth setting is realized as a function of the position
taken by the positionable brush body holder 18, as is
clear from figures 4 and 5 respectively. It is clear that the
connection between the angular position and the re-
quired depth compensation can be geometrically derived
from the arrangement and can be partly determined by
means of the required boring results, and that an appro-
priate control can be realized as such.

[0032] An additional advantage of this control unit 26
is that the immediate speed of the to-and-fro boring op-
eration can be controlled, such that for example the rate
of speed, the speed of penetration and the drawback
speed of the boring operation can be optimized. Thus,
for example, it is possible to select a slow rate of speed,
whereas the speed of penetration can be set higher and
the drawback speed even higher still if necessary, in or-
der to speed up the boring operation.

[0033] Figure 6 represents a variant whereby only the
drill head 22 can be moved, whereas the motor 23 is
arranged in a fixed manner. Use is hereby made of a
transmission 27 which allows the drill head 22 to be shift-
ed by means of the carriage 25, while the rotational move-
ment of the motor 23 can nevertheless be still transmitted
tothedrillhead 22. As is schematically represented, such
a transmission 27 may consist of a geared shaft 28 which
can be shifted in the longitudinal direction and which
works in conjunction with a gear wheel 29 driven by
means of the motor 23.

[0034] It should be noted that the invention is not re-
stricted to applications whereby the brush body holder
18 can be positioned around a point of rotation 20 which
is formed of a specific axis of rotation. Thus, for example,
the invention can also be applied to embodiments where-
by the brush body holder 18 can carry out other position-
ing movements, for example around a point of rotation
20 allowing for a rotation in different directions, such as
a ball joint, or in a different direction by means of a sus-
pension with several axes of rotation. Nor is it excluded
to realize the invention with a boring tool 19 provided on
a positionable table, while the brush body holder 18 is
either or not arranged in a fixed manner.

[0035] Although in the embodiment described above
as an example, at least the drill head 22 is moved to and
fro in relation to the brush body holder 18, it is not ex-
cluded to move the brush body holder 18 to and fro in
orderto carry out the boring operation, while the drill head
22 is arranged in a fixed manner. Also a boring operation
which is carried out by moving the brush body holder 18
toand fro, as well as the drill head 22, is within the bounds
of possibility.

[0036] The method of the invention can be easily de-
rived from the above-described operation of the boring
device 17.

[0037] The invention is by no means limited to the
above-described embodiments given as an example and
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represented in the accompanying drawings; on the con-
trary, such a method and device for manufacturing brush-
es can be realized according to different variants while
still remaining within the scope of the invention.

Claims

1. Method for manufacturing brushes whereby open-
ings (3) for bundles of fibers (5) are provided in a
brush body (2), to which end the brush body (2), while
it is placed in a positionable brush body holder (18),
is being presented to a boring tool (19), whereby this
boring tool (19) and the brush body holder (18) are
relatively moved to and fro in relation to each other
according to the boring direction in order to carry out
the boring operation, characterized in that the im-
mediate speed of the to-and-fro movement of the
boring tool (19) in relation to the brush body holder
(18) is set by means of the control of a single drive
element (24).

2. Method according to claim 1, characterized in that
the boring tool (19), or at least a drill head (22) there-
of, is provided on a carriage (25) which is moved by
means of said drive element (24).

3. Method according to claim 1 or 2, characterized in
that, for the drive element (24), use is made of an
electric drive element (24), more particularly a con-
trollable positioning motor.

4. Method according to any of the preceding claims,
characterized in that the above-mentioned control
of the drive element (24) provides for a depth com-
pensation which takes the relative positioning of the
brush body (2) in relation to the drill head (22) into
account.

5. Device for manufacturing brushes, in particular ac-
cording to the method of any one of claims 1 to 5,
whereby this device comprises at least a boring de-
vice (17) and whereby this boring device (17) in turn
at least consists of a positionable brush body holder
(18) and a boring tool (19), whereby a drive device
(21) is provided which can relatively move the boring
tool (19) and the brush body holder (18) to and fro
in relation to each other according to the boring di-
rection so as to carry out a boring operation, char-
acterized in that the immediate speed of the to-and-
fro movement of the boring tool (19) in relation to the
brush body holder (18) is set by means of the control
of a single drive element (24).

6. Device according to claim 5, characterized in that
the boring tool (19), or at least its drill head (22), can
be moved to and fro by means of a carriage (25),
whereby this carriage (25) is controlled by said drive
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element (24).

Device according to claim 5 or 6, characterized in
that the drive element (24) consists of a controllable
positioning motor.

Device according to any one of claims 5 to 7, char-
acterized in that the drive element (24) consists of
an electric drive element.

Device according to any one of claims 5 to 8, char-
acterized in that the drive element (24) consists of
a servomotor of the rotating or linear type.

Device according to any one of claims 5 to 9, char-
acterized in that it is provided with a control unit
(26) controlling the above-mentioned drive element
(24), such that during each boring cycle, a boring
movement as well as a depth compensation is real-
ized as a function of the position taken by the posi-
tionable brush body holder (18).
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