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(54) Method and arrangement for cutting a moving web

(57) The invention relates to a method and an ar-
rangement for cross-cutting a moving mineral wool web.
The mineral wool web is cut in the cross direction of the
web with the aid of a cutting device arranged on a first
bridge extending across the moving web. During cutting
the first bridge with its cutting device is moved in the
motion direction of the web and with a speed, which is

adapted to the speed of the web, so that a substantially
perpendicular cutting line is obtained in the cross direc-
tion of the web. In addition the mineral wool web is cut
in the cross direction of the web with at least a cutting
device arranged on a second bridge extending across
the web, adjacent the first bridge. The distance between
the bridges is kept substantially constant during the cut-
ting.
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Description

[0001] The present invention relates to a method and
an arrangement for cross-cutting a moving web. The
present invention relates particularly to the cross-cutting
of a continuous web of mineral wool in the making of
mineral wool.
[0002] Mineral wool, e.g. rock wool, is made by melt-
ing suitable mineral-containing raw materials, such as
diabase, limestone and slag in a melting furnace. The
obtained silicate-containing mineral melt is discharged
from the melting furnace in the form of a melt jet to a
fiberising apparatus, such as a spinning machine, in
which the melt is formed into mineral fibres. A binder
may be applied on the formed mineral fibres, either dur-
ing the fibre formation or after it.
[0003] The formed mineral fibres are collected as a
fibre mat, which can be processed in several different
manners, for instance by oscillating, curing and com-
pressing. The processed fibre mat moves forward in the
process, in the form of a continuous web. The finished
fibre mat, i.e. the mineral wool web, will be cut both in
the longitudinal direction of the web, i.e. in the web's di-
rection of motion, and in the cross direction of the web,
i.e. in a direction perpendicular to the web's direction of
motion. This provides mineral wool slabs having a de-
sired width and length. The cut mineral wool slabs are
weighed in order to control their surface weight, and the
accepted slabs are then transported to a packing ma-
chine.
[0004] The cutting of the mineral wool web is an im-
portant step in the process. An aim is to minimise ma-
terial losses in the form of falsely cut products and
amount of reject generated in the cutting. The patent ap-
plication WO 94/27793 presents a method and a cutting
device for cutting a moving mineral wool web in the
cross direction of the web. The cutting device comprises
a bridge suspended transversely above the mineral
wool web, and a driving apparatus arranged in connec-
tion with the bridge. The driving apparatus transports the
cutting device in the web's direction of motion during the
cutting, so that the motion of the bridge follows the ve-
locity of the mineral wool web, and a perpendicular cut
is obtained across the whole width of the wool web.
When the cutting is completed the cutting device is re-
turned to its initial position in order to make the next cut.
[0005] The amount of produced mineral fibres per
time unit has increased in the making of mineral wool.
Then the collecting velocity and thereby also the velocity
of the web has been increased in the manufacturing
process, in order to keep the surface weight at a rea-
sonably low level despite this fact, and in order to keep
the collected primary mats thin. The web velocities have
increased substantially, from about 18 m/min up to 25
m/min. It is estimated that the web speeds will rise above
30 m/min in the future.
[0006] It is well known that mineral wool can be used
for many purposes. It is used amongst others as insu-

lation material in house building, as acoustic panels, and
for other insulation purposes. Among other things the
purpose of use and the wool quality of the mineral wool
slabs determine their size, i.e. their width and length,
and their density. A production line will produce mineral
wool slabs of different qualities and for different purpose
of use. Therefore, the length of the slabs may vary con-
siderably from one product to the next, for instance be-
tween 0.4 m and 4 m.
[0007] The increased web speeds have caused prob-
lems in the cross cutting of the mineral wool web, par-
ticularly in the cutting of short mineral wool slabs. When
you use cutting devices described in WO 94/27793, and
other corresponding devices, the web speed is limited
by the power and durability of their driving apparatus.
The driving apparatus of the cutting device has a certain
maximum power, which cannot be exceeded, i.e. the
bridge with the cutting device has a certain maximum
speed, with which it can be transported in the direction
of the web during the cutting operation. The speed of
the web cannot exceed this maximum speed, because
the speed of the cutting device should follow the speed
of the wool web. Thus the cross-cutting of the mineral
wool web has become a bottleneck in the process of
making mineral wool. The speed of the wool web must
be reduced before the cutting stage of the process. Fur-
ther, in the cutting of short slabs, when there is a short
interval between two cuttings, the driving apparatus
does not have time to move the bridge with the cutting
device to its initial position before the next cutting should
be performed.
[0008] Therefore an object of this invention is to pro-
vide a method and an arrangement in the making of min-
eral wool, where the above-mentioned disadvantages
have been minimised.
[0009] An object is also to provide a method and an
arrangement for cutting, which allows the web line
speed to be increased in the making of mineral wool.
[0010] A further object of this invention is to provide a
method and an arrangement which makes it possible to
cut the mineral wool web in the cross direction at short
cutting intervals.
[0011] These objects are attained with a method and
an arrangement having the characteristics presented
below in the characterising parts of the independent
claims.
[0012] A typical method according to the present in-
vention comprises the following steps:

- cutting the mineral wool web in the cross direction
of the web with a first cutting device, which is ar-
ranged on a first bridge extending across the mov-
ing web,

- moving, during the cutting, the first bridge with the
first cutting device in the web's direction of motion
with a speed being adapted to the speed of the web,
so that a perpendicular cutting line is obtained in the
cross direction of the web,
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- cutting the mineral wool web in addition in the cross
direction of the web with at least one further cutting
device arranged on a further bridge, which extends
across the web adjacent the first bridge, and

- keeping the distance between the bridges constant
or substantially constant during the cutting.

[0013] A typical arrangement according to the present
invention comprises:

- a first cutting device comprising a rotating cutting
blade arranged on a first bridge, which is arranged
to extend across the mineral wool web;

- a first measuring unit connected to a measuring
means, which measures the speed of the web, and
to a first driving device;

- a first driving device, with which the first bridge and
the first cutting device are transported in the web's
direction of motion during the cutting and with a
speed, which is adapted to the speed of the web,
and

- at least one further cutting device arranged on a fur-
ther bridge, which extends across the web adjacent
the first bridge or at a distance from it, which dis-
tance is arranged to be kept constant or substan-
tially constant during the cutting.

[0014] Thus, it has now been found, that it is possible
to double the number of cuts per time unit by arranging
a second cutting device on a second bridge adjacent to
the first bridge with the first cutting device. Thus the in-
vention makes it possible to keep the speed of the mov-
ing mineral wool web high, also when cutting relatively
short mineral wool slabs. At the same time the present
invention enables an improved control of the length of
the cutting interval, i.e. the length of the mineral wool
slabs.
[0015] A typical cutting device comprises a rotating
cutting blade arranged in a carriage means, which can
be used as a first and a second cutting device in the
present invention. The cutting blades in use have usu-
ally thin rotating blades, which are made of a hard metal
with a thickness of 2 to 5 mm, preferably 2.5 to 3 mm.
During cutting the carriage means for the cutting blades
can move back and forth on their respective bridges,
which extend across the mineral wool web. On the other
hand the bridges are arranged on rails or corresponding
guiding means, which are fixed on each side of the min-
eral wool web, so that the bridges can move back and
forth in the web direction during the cutting.
[0016] A measuring unit connected to measuring
means measures the speed of the mineral wool web.
The measuring unit is also connected to the driving de-
vices of the bridges, which devices move the bridges in
the web's direction of motion with a speed, which is
adapted to the speed of the web during the cutting. The
bridges will thus accelerate to a speed, which substan-
tially equals the speed of the web during the cutting.

When the speed of the web is reached, the carriage
means are driven across the web, and at the same time
the rotating cutting blades arranged in the carriage
means make a cut through the web.
[0017] Thus, according to the present invention, at
least a second cutting device is arranged on a second
bridge next to the first bridge with the first cutting device,
at a distance from the first bridge. The distance between
the bridges, on which the cutting devices are arranged,
will be controlled by an electronic control system. The
bridges are equipped with position sensors, such as
pulse encoders, which are connected to the control sys-
tem. The desired distance between the bridges, i.e. the
desired distance between the cutting blades and the
length of the mineral wool slabs, is entered to the sys-
tem, and then the driving devices move the bridges to
the desired distance from each other. The electronic
control system comprising a positions sensor, controls
the distance between the bridges and/or the distance to
a predetermined reference point, so that the distance
between the bridges is kept constant during the cutting.
Different types of pulse encoders or other correspond-
ing transducers can be used as position sensors. In
some cases the position sensors can be integrated in
the driving devices of the bridges, such as servomotors.
[0018] According to an embodiment of the present in-
vention each of the first and the second bridges are pro-
vided with their own driving devices in order to have an
independent control of the bridges.
[0019] With the aid of the electronic control system it
is possible to adjust with great accuracy the distance
between the bridges, and thus between the blades of
the cutting devices, so that the differences in the slab
lengths will be only a few millimetres, which makes it
possible to produce mineral wool slabs with a constant
length. This minimises the number of mineral wool
slabs, which must be rejected due to an erroneous cut-
ting length.
[0020] The electronic control system for adjusting the
distance between the bridges makes it also easy to ad-
just the cutting intervals according to the production re-
quirements. If it is desired to change the cutting interval,
then the distance between the bridges can easily be
changed by entering a new cutting distance value to the
control system. When cutting long slabs, i.e. when the
cutting distance is long, and/or when the web speed is
low, then the second bridge with the second cutting de-
vice can be simply disconnected, when required, and
the cutting can be made in a traditional manner. There-
fore the present invention provides an improved flexibil-
ity in the cutting of mineral wool webs. The invention en-
ables a cutting of slabs with different lengths without any
major changes in the construction of the process equip-
ment. The electronic control system can also be con-
nected to the control circuits of the rest of the production
process, in some commonly known way. This makes it
possible to change the cutting length from a centralised
process control room.
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[0021] According to an embodiment of the present in-
vention the bridges can be mechanically interconnected
with fastening means, such as adjusting screws, which
can control the distance between the cutting devices.
[0022] According to an embodiment of the present in-
vention the first and second bridges with their cutting
devices are advantageously arranged in a common
frame, which extends across the mineral wool web.
[0023] According to a preferred embodiment of the
present invention with two cutting devices, the cutting
devices are located on opposite sides of the mineral
wool web in their starting position, i.e. before the cutting
procedure. Thus the second cutting device has its start-
ing position on the opposite side of the mineral wool
web, as seen from the starting position of the first cutting
device. A starting position is considered to be that posi-
tion where the cutting device, i.e. the cutting blade, is
located at the edge of the mineral wool web. The cutting
devices move in opposite directions across the mineral
wool web during the cutting. This prevents the mineral
wool web from moving sideways during the cutting, and
this provides a better right-angled cutting of the web. As
the first and second cutting devices on each bridge per-
form the cutting from opposite directions, this will pre-
vent a twisting of the mineral wool web when the cutting
blades meet and cut through the web.
[0024] According to an embodiment of the present in-
vention it is possible to arrange several cutting devices
next to each other on their respective bridges. The
number of cutting devices can be for instance three or
four. This enables yet higher web speeds, or a cutting
of even shorter mineral wool slabs.
[0025] Some embodiments of the invention are de-
scribed in more detail below with reference to the en-
closed figures, in which

Figure 1 shows schematically an embodiment of an
arrangement for cutting a mineral wool web accord-
ing to the present invention, seen in the mineral
wool web's direction of motion,

Figure 2 shows schematically an embodiment of an
arrangement for cutting a mineral wool web accord-
ing to the present invention, seen from the side, i.
e. perpendicular to the mineral wool web's direction
of motion, and

Figure 3 shows schematically an embodiment of an
arrangement for cutting a mineral wool web accord-
ing to the present invention, seen from above.

[0026] Figure 1 shows schematically an arrangement
15 for cutting a mineral wool web according to the
present invention. The arrangement 15 is seen against
the motion direction of the mineral wool web 2, and fig-
ure 1 shows only one of the cutting blades 3 arranged
next to each other. The cutting blade 3 is arranged in a
carriage means 4, which is driven by a motor 5. During

the cutting the carriage means 4 moves back and forth
on a bridge 6, which extends across the mineral wool
web 2. The bridge 6 is arranged in guiding means 7, 7',
which are fastened on each side of the mineral wool web
2, so that the bridge 6 can move back and forth in the
web's 2 direction of motion during the cutting. The bridge
6 is driven with a servomotor 8. Figure 1 shows also the
power transmitting cardan shafts 9, 9' and a gearbox 10
for the bridge 6.
[0027] Figure 2 shows schematically, as seen from
the side, i.e. perpendicular to the motion direction of the
mineral wool web 2, an arrangement 15 according to the
present invention, which comprises a first cutting device
1 and a second cutting device 1'. The cutting devices 1,
1' are arranged adjacent each other. Figure 2 shows the
motion direction of the mineral wool web 2 with an arrow
B. Both the first and the second cutting devices 1, 1'
comprise a rotating cutting blade 3, 3'. Each cutting
blade 3, 3' is arranged in its carriage 4, 4', which travel
in a guiding means 11, 11' back and forth on a bridge 6,
6', which extends across the moving mineral wool web
2. Each bridge 6, 6' is arranged in its carriage 17, 17',
which travel in a guiding means 7 for bridges. A corre-
sponding guiding means for bridges is arranged on the
other side of the mineral wool web, but this is not shown
in figure 2. During cutting the bridges travel in the motion
direction B of the mineral wool web.
[0028] Figure 2 shows also safety switches 12, 12',
12", 12"', which are arranged in a support frame 13 being
attached to the frame 16 via suspension beams 14, 14',
14", 14"'. The safety switches 12, 12', 12", 12"' limit the
motion of the cutting device 3, 3' sideways across the
mineral wool mat in case any faults in the rest of the
control system occur. Figure 2 also shows the support-
ing frames 19, 19' of the guiding means 11, 11'.
[0029] Figure 3 shows schematically an arrangement
15 according to the present invention as seen in a top
view. A cross-section A in the centre of the figure is
shown in order to illustrate the mutual positions of the
cutting blades 3, 3' at a moment during the cutting. If
both cutting blades 3, 3' are located on the same side
of the mineral wool web 2 at the beginning of the cutting,
then the distance L between the blades 3, 3' is kept con-
stant during the whole cutting, and this distance L is then
the desired length of the cutting. If the blades 3, 3' are
located on opposite sides of the mineral wool web at the
beginning of the cutting, then the desired cutting length
equals the distance L between the cutting blades 3, 3'
at that moment when they pass each other during the
cutting process.
[0030] In figure 3 the cutting blades 3, 3' are arranged
in carriages, which are not shown in the figure. Both cut-
ting blades 3, 3' are driven by their own motor 5, 5'. The
carriages are arranged on their respective bridges 6, 6',
which extend across the mineral wool web 2. The bridg-
es 6, 6' are arranged in guiding means 7, 7', which are
fastened on each sides of the mineral wool web 2, so
that the bridges 6, 6' can travel back and forth in the
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motion direction of the web 2 during the cutting. Each
bridge 6, 6' is driven by its own servomotor 8, 8'. Figure
3 shows also the power transmitting cardan shafts 9, 9',
9", 9''' and gear boxes 10, 10' for the bridges 6, 6'. Both
bridges 6, 6' are arranged in a common frame 16, which
extends across the mineral wool web 2.
[0031] The line speed of the web can be essentially
increased in the production of mineral wool by using the
present invention in the cross-cutting of the mineral wool
web, as the invention allows an increased number of
cuttings per time unit. In total this means that the cross-
cutting of the mineral wool web, which previously was a
bottleneck in the production process of mineral wool,
now can be made with the same speed as the other
process stages before the cutting.
[0032] In addition the present invention allows cutting
the mineral wool web in the cross direction at short cut-
ting intervals, which increases the variation possibilities
in the mineral wool production. You can cut shorter prod-
ucts and easily change the cutting length, when desired,
as the cutting length can be simply determined by the
electronic control system. The electronic control system
is also easily combined with other control and regulating
systems, which facilitates a total control and regulation
of the mineral wool production.
[0033] The present invention allows reducing the
number of falsely cut mineral wool slabs. The invention
entails that the cutting can be made with a substantially
higher accuracy using an electronic control system.
When cutting is made from opposite sides, according to
the invention, then the cutting can be made more per-
pendicular than with previous cutting methods and ar-
rangements. It is a fact that by using only one blade the
blade will push the mineral wool slab sideways, and then
the cut tends to be oblique. This problem does not occur
in the embodiment of the present invention using two
blades, and this provides a mineral wool slab, which is
cut at right angles.
[0034] Even if the invention was described with refer-
ence to what at present seems to be the most practical
and preferred embodiments, it is appreciated that the
invention shall not be limited to the embodiments de-
scribed above, but the invention is intended to cover al-
so different modifications and equivalent technical solu-
tions within the scope of the enclosed claims.

Claims

1. A method for cutting a moving mineral wool web,
which method includes

- cutting the mineral wool web in the cross direc-
tion of the web with a first cutting device, which
is arranged on a first bridge extending across
the moving web, and

- moving the first bridge with the first cutting de-
vice in the web's direction of motion with a

speed being adapted to the speed of the web
during the cutting, so that a perpendicular or
substantially perpendicular cutting line is ob-
tained in the cross direction of the web,

characterised in that

- the mineral wool web is cut in the cross direc-
tion of the web with at least a second cutting
device arranged on a second bridge, which ex-
tends across the web adjacent the first bridge,
and in that

- the distance between the bridges is kept con-
stant or substantially constant during the cut-
ting.

2. A method according to claim 1, characterised in
that the distance between the bridges and/or be-
tween the bridges and a predetermined reference
point is controlled with an electronic control system
comprising a position sensor connected to the
bridges.

3. A method according to claim 1, characterised in
that the starting point of the second cutting device
is located on the opposite side of the mineral wool
web, as seen from the starting point of the first cut-
ting device.

4. A method according to claim 1, characterised in
that the first and the second cutting devices move
in opposite directions across the mineral wool web
during the cutting.

5. A method according to claim 1, characterised in
that a plurality of cutting devices are arranged on
adjacent bridges, which extend across the web, and
that the distance between the bridges is kept con-
stant or substantially constant during the cutting.

6. An arrangement for cutting a moving mineral wool
web comprising

- a first cutting device comprising a rotating cut-
ting blade arranged on a first bridge, which is
arranged to extend across the mineral wool
web,

- a first measuring unit connected to a measuring
means, which measures the speed of the web,
and to a first driving device,

- a first driving device, with which the first bridge
with the first cutting device are transported in
the web's direction of motion during the cutting
with a speed, which is adapted to the speed of
the web,

characterised in that the arrangement comprises
at least a second cutting device arranged on a sec-
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ond bridge, which extends across the web adjacent
the first bridge at a distance from it, which distance
is arranged to be kept constant or substantially con-
stant during the cutting.

7. An arrangement according to claim 6, character-
ised in that an electronic control system is ar-
ranged in connection with the bridges in order to
control the distance between the bridges and/or be-
tween the bridges and a predetermined point of ref-
erence.

8. An arrangement according to claim 6, character-
ised in that the electronic control system compris-
es a position sensor connected to the bridges.

9. An arrangement according to claim 6, character-
ised in that the bridges are mechanically intercon-
nected with the aid of fastening means.

10. An arrangement according to claim 6, character-
ised in that each bridge is provided with its own
driving device in order to make the control of the
bridges independent of each other.

11. An arrangement according to claim 6, character-
ised in that more than two cutting devices are ar-
ranged on their respective bridges, which next to
each other extend across the web, at a distance
from each other.

12. An arrangement according to claim 6, character-
ised in that the starting position of the second cut-
ting device is arranged on the opposite side of the
mineral wool web, as seen from the starting position
of the first cutting device.
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