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ABSTRACT

The invention relates to a method for removing shot from
mineral fibres comprising providing a collected web of min-
eral fibres containing shot, subjecting the collected web of
fibres to a disentanglement process, suspending the disen-
tangled fibres in a primary air flow, thereby allowing separa-
tion of the fibres from the shot and collecting the fibres,
wherein from 0% up to less than 1% by weight binder is
present in the fibres collected from the primary air flow.

22

21
~. 5
=)
19
|
23




Patent Application Publication Jan. 23, 2014 US 2014/0020212 A1

22

18 21

/

\

)
2
23
L/
(A 15 E24

16

0




US 2014/0020212 Al

METHOD AND APPARATUS FOR REMOVING
SHOT FROM MINERAL FIBRE MATERIAL

[0001] This invention relates to the treatment of man-made
vitreous fibres material so as to reduce the content of shot in
the material. In particular, the invention relates to the treat-
ment of fibres that are not subsequently bonded to form a
consolidated batt, but are instead used as loose fibres.
[0002] It is standard practice to manufacture man-made
vitreous fibres by fiberising a vitreous melt into an air stream
which is moving towards a collector and thereby forming a
cloud of the primary fibres moving towards the collector and
collecting the fibres of the collector as a man-made vitreous
fibre. The fiberisation is usually conducted by the use of at
least one centrifugal fiberising rotor. Often a plurality of
fiberising rotors is used in the form of a cascade spinner.
[0003] In the production of man-made vitreous fibres, it is
very common for significant amounts of non-fibrous material
known as pearls or “shot” to form. In many cases, the shot can
constitute as much as 45% by weight of the collected mineral
material.
[0004] The presence of shot with the collected mineral
fibres is generally undesirable, because it hinders the perfor-
mance of the fibrous material. When the man-made vitreous
fibre material is to be used for insulation purposes, the high
shot content can hinder the insulation properties of the mate-
rial. In particular, a high shot content can result in the man-
made vitreous fibres being of inadequate quality for use in
certain applications such as acoustic insulation.
[0005] The presence of shot can also increase the overall
density of the man-made vitreous fibre material, which is
disadvantageous in many applications.
[0006] Whilst the processes for removing shot from min-
eral fibre material are known, many of these result inadequate
removal of shot. Furthermore, where processes do exist that
remove a sufficient amount of the shot, those processes tend
to be too uneconomical use in the production of many types of
product.
[0007] Therefore, it is an object of the present invention to
provide a process and apparatus that are effective at removing
shot from mineral fibre material, and which are economical
for use in a commercial process.
[0008] The present invention is particularly useful for the
production of man-made vitreous fibre material for use in
applications where the presence of some shot can be toler-
ated, but in which the level of shot naturally produced in the
mineral fibre forming process is too great. For these applica-
tions, it is particularly important that the cost of any subse-
quent processing of the man-made vitreous fibre material is
kept to a minimum in order to ensure that the resulting prod-
uct is economically viable.
[0009] The invention relates, in particular, to the produc-
tion of loose fibres that are not bonded to each other to form
aconsolidated batt after being collected. This form of product
is often supplied to the customer in the form of bales of fibres
and subsequently applied by spraying. In this context, it is
particularly important to eliminate to as great an extent as
possible the presence of large pieces of unfiberised material
from the man-made vitreous fibre material.
[0010] Therefore, the present invention provides a method
for removing shot from mineral fibres comprising:

[0011] providing a collected web of mineral fibres con-

taining shot;
[0012] subjecting the collected web of fibres to a disen-
tanglement process;
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[0013] suspending the disentangled fibres in a primary
air flow, thereby allowing separation of the fibres from
the shot; and

[0014] collecting the fibres;

[0015] wherein from 0% up to less than 1% by weight
binder is present in the fibres collected from the primary
air flow.

[0016] The process of the invention has been found to be
effective at removing shot, yet it is highly economical,
because, in contrast with many prior art processes, the method
and apparatus of the invention can form part of a continuous
man-made vitreous fibre production line. This leads to sig-
nificant advantages in terms of the speed of the process and, as
a result, the cost of the resulting product.

[0017] According to the present invention we also provide
an apparatus for removing shot from mineral fibres compris-
ing:

[0018] a disentanglement apparatus for disentangling a
web of mineral fibres to provide disentangled fibres,

[0019] web supply means for supplying the web to the
disentanglement apparatus,

[0020] air flow supply means for supplying a primary air
flow in which to suspend disentangled mineral fibres,

[0021] asifting chamber into which the fibres are carried
in the primary air-flow and in which shot separates from
the fibres,

[0022] a discharge outlet at the lower end of the sifting
chamber for collecting shot separated from the mineral
fibres, and

[0023] acollector for collecting the disentangled mineral
fibres,
[0024] wherein the disentanglement apparatus and the

sifting chamber are separated by a lateral distance of at

least 0.5 metres, preferably from 0.7 to 5 metres, more

preferably from 1 to 3 metres.
[0025] It has been found that where the sifting chamber is
separated from the disentanglement apparatus in this way, the
apparatus can provide particularly effective shot removal.
Separating the location of the disentanglement process and,
where present, the sifting chamber, is also a preferred feature
of the method of the invention.
[0026] As used herein, “shot” is intended to mean vitreous
material that is not in the form of elongate fibres. Generally,
larger pieces of unfiberised material are considered to be
more disadvantageous for the properties of the product than
smaller pieces. The invention is particularly useful for treat-
ing mineral fibre webs containing shot with a maximum
dimension of at least 600 um. In some embodiments, at least
90 or 95% of the shot of that size is removed. The present
invention is also particularly advantageous for removing shot
with a maximum dimension of over 250 um. Often at least 70
or 80% of the shot of that size is removed. The invention is
also effective, however, in the removal of shot with a maxi-
mum dimension of at least 63 pm and even in the removal of
shot with a maximum dimension of at least 25 pm.
[0027] The shot content of the man-made vitreous fibre
material treated according to the invention can be reduced
significantly. The content of shot having a maximum dimen-
sion greater than 63 um can be reduced from, for example 40
or 45% by weight to as little as 33%, 25% or even 20%.
[0028] The resulting mineral fibre material with a low shot
content is suitable for a number of'uses. For example, it can be
sprayed with cement onto, for example steel constructions or
car park ceilings as insulation.
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[0029] The invention is also particularly useful for making
mineral fibre material suitable for marine insulation. In such
applications, a low density is of particular importance.
[0030] A low shot content is also particularly important for
the production of acoustic insulation. Therefore, the inven-
tion is particularly useful in this context.

[0031] According to the process of the invention the man-
made vitreous fibre material collected from the primary air
flow contains less than 1% binder. It is preferred that the
man-made vitreous fibre material contains less than 0.7%
binder and more preferred that less than 0.5% binder is
present. Most preferably, essentially no binder is present in
the man-made vitreous fibre material collected from the pri-
mary air-flow.

[0032] The material may, and usually does, however, con-
tain other materials in addition to the man-made vitreous
fibres, such as anti-statics and/or lubricants. Specific
examples are silanes and processing oil. These additional
materials are usually present in an amount less than 1% of the
total weight of man-made vitreous fibre material collected
from the primary air flow. Usually the amount is less than
0.5% or even less than 0.2%.

[0033] The man-made vitreous fibres processed in the
present invention could be any man-made vitreous fibres, but
are usually ceramic fibres or stone fibres. Preferably stone
fibres are processed. Stone wool fibres generally have a con-
tent of iron oxide at least 3% and alkaline earth metals (cal-
cium oxide and magnesium oxide) from 10 to 40%, along
with other usual oxide constituents of mineral wool. These
are silica, alumina, alkali metals (sodium oxide and potas-
sium oxide) which are usually present in lower amounts, and
also include titania and other minor oxides.

[0034] However, some stone fibres particularly useful in
the invention are fibres containing less than 1% by weight iron
oxide, around 17-23% by weight, preferably 18-22% by
weight silica, a combined level of calcium oxide and magne-
sium oxide of 34-39% by weight and a maximum combined
level of sodium oxide and potassium oxide of 3% by weight.
[0035] Fibre diameter is often in the range 3 to 20 microns,
in particular 5 to 10 microns, as conventional.

[0036] As used herein, the term “collected web” is intended
to include any mineral fibres that have been collected on a
surface, i.e., they are no longer entrained in air.

[0037] The collected web could be a primary web that has
been formed by collection of fibres on a conveyor belt and
provided to the process of the invention without having been
cross-lapped or otherwise consolidated. Alternatively, the
collected web could be a secondary web that has been formed
by cross-lapping or otherwise consolidating a primary web.
Preferably, the collected web is a primary web.

[0038] The disentanglement of the fibres is very important
in the present invention, because it opens and separates the
fibres from each other, thereby releasing the shot that would
otherwise remain trapped within the web. The disentangle-
ment apparatus is preferably at least one roller which rotates
about its longitudinal axis and has spikes protruding from its
circumferential surface. The disentanglement process prefer-
ably comprises feeding the collected web to at least one roller
which rotates about its longitudinal axis and has spikes pro-
truding from its circumferential surface

[0039] Preferably the roller has a diameter based on the
outer most point of the spikes of from 20 cm to 80 cm, more
preferably from 30 cm to 70 cm still more preferably from 45
cm to 60 cm and most preferably from 50 cm to 60 cm. The
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length of the roller is usually from 50 cm to 2 m, preferably
from 60 cm to 1.5 m and more preferably from 80 cm to 1.2
m. These dimensions of the roller have the advantage that
relatively high speeds of the outer periphery can be achieved,
whilst the size of the apparatus is not prohibitively large.
[0040] Rapid rotation of the roller has been found to be
particularly effective in obtaining efficient removal of shot
from the fibres. Therefore, in preferred embodiments the
roller rotates at a rate of 500 rpm to 5000 rpm, preferably from
1000 rpm to 4000 rpm, more preferably 1500 rpm to 3500
rpm and most preferably from 2000 rpm to 3000 rpm.
[0041] The high rate of rotation of the roller can result in its
outer periphery travelling at a particularly high speed.
According to the invention, it is preferred that the outer
periphery of the roller moves ata speed of from 15 to 200 m/s.
More preferably, the speed is from 25 to 150 m/s, still more
preferably from 40to 120 m/s and most preferably from 60 to
90 m/s. This speed refers to the speed of the outermost points
of the spikes. These high speeds have been found to be par-
ticularly effective for removing shot from the mineral fibre
material.

[0042] Insome embodiments there are at least two rollers.
These rollers may operate in tandem or sequentially.

[0043] Theroller is preferably positioned within a substan-
tially cylindrical chamber. The chamber will have inlets
through which the mineral fibres are fed to the roller. The
chamber will also have an outlet through which the disen-
tangled mineral fibres are expelled. Preferably, they are
expelled in the primary air flow through the outlet.

[0044] Inpreferred embodiments, the mineral fibres are fed
to the roller from above. It is also preferred for the disen-
tangled mineral fibres to be thrown away from the roller
laterally from the lower part of its circumference. In the most
preferred embodiment, the mineral fibres are carried approxi-
mately 180° by the roller before being thrown off.

[0045] The roller preferably occupies the majority of the
chamber. Preferably the tips of the spikes are less than 10 cm,
more preferably less than 7 cm and most preferably less than
4 cm from the curved wall of the substantially cylindrical
chamber. This results in the air flow created by the roller being
greater and a more thorough disentanglement of the fibres by
the air flow and by the spikes themselves.

[0046] According to the invention, the fibres are suspended
in a primary air flow. By suspending the man-made vitreous
fibre material in a primary air flow, the more dense shot and
heavier chunks of wool can be sifted out as they are influenced
by the air flow or flows to a lesser extent, so fall more readily
under the force of gravity.

[0047] As used herein, the term “air flow” should be under-
stood broadly so as to include not only a flow of air compris-
ing gases in the proportions present in the atmosphere of
Earth, but also a flow of any suitable gas or gases in any
suitable proportions.

[0048] The disentangled fibres are generally thrown off the
roller in the primary air flow. In some embodiments, the roller
will contribute to the primary air flow, but usually the rotation
of the roller (together with the fibres being carried on the
roller) will be the sole source of the primary air flow.

[0049] Preferably, the primary air flow has an initial speed
of 15 to 200 nv/s, preferably from 25 to 150 nv/s, more pref-
erably from 40 to 120 mv/s, most preferably from 60 to 90 m/s.
[0050] The apparatus of the invention requires air flow
supply means for supplying the primary air flow. This air flow
supply means can be formed as part of the disentanglement
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apparatus. When a spike roller is used as the disentanglement
apparatus, this usually acts for a means for generating the
primary air flow itself as it creates a flow of disentangled
mineral fibres suspended in an air flow.

[0051] Inthe method, the primary air flow preferably enters
a sifting chamber. In the sifting chamber, turbulence within
the primary air flow allows the dense particles to be sifted to
the bottom of the chamber. It has been found, however, that
some separation between the disentanglement apparatus,
usually a spike roller, and the sifting chamber can result in
improved shot removal. Therefore, in the method of the
invention it is preferred that the mineral fibres travel for from
0.5 to 5 metres, preferably from 0.7 to 3 metres, more pref-
erably from 1 to 2 metres in the primary air flow before
reaching the sifting chamber.

[0052] Intheapparatus ofthe invention, the sifting chamber
is separated from the disentangled apparatus in the lateral
direction by a distance of at least 0.5 metres, preferably from
0.7 to 5 metres, more preferably from 1 to 3 metres.

[0053] As the primary air flow enters the sifting chamber
there will be a significant amount of turbulence in the air flow.
This is generally desirable, because it is believed to allow
dense particles to be sifted to the bottom of the chamber and
promotes further opening of tufts of fibres to allow the shot to
be released.

[0054] The sifting chamber usually includes a discharge
outlet at its lower end for collecting shot that is separated from
the fibrous material. The sifting chamber also usually
includes an outlet for the mineral fibres at a higher level than
the discharge outlet. Usually, the outlet for the mineral fibres
is also at a higher level than the inlet through which the fibres
enter the sifting chamber. Often, the outlet for the mineral
fibres is at the upper end of the sifting chamber.

[0055] The mineral fibres, when suspended in the primary
air flow are, in some embodiments, subjected to a further air
flow in a different direction to the primary air flow. This helps
to generate further turbulence in the primary air flow, which
assists in opening the tufts of fibres to release the shot and
allows the fibrous material to be carried in the turbulent air
flows, whilst the shot, which is far denser falls under the force
of'gravity. Usually the primary air flow is generally lateral and
the further air flow is generally upwards. In some embodi-
ments, a plurality of further air flows is provided.

[0056] In the apparatus, a further air flow supply means
may be present for supplying the further air flow to the pri-
mary air flow. The further air flow supply means, where
present, are preferably positioned at the lower end of the
sifting chamber and configured to supply an upwards flow of
air within the sifting chamber. Preferably, there are at least
two further air flow supply means. In one embodiment, these
air flow supply means are adapted to deliver a generally
upwards further air flow, but are angled towards each other.
[0057] The primary air flow supply means are preferably
positioned at the side of the sifting chamber and configured to
supply an air flow laterally across the chamber.

[0058] It has been found that particularly efficient separa-
tion of shot from fibrous material is obtained when a further
air flow has a low speed. This is particularly when this is
combined with a high speed primary air flow, usually pro-
duced by the quickly rotating spike roller. Therefore, it is
preferable that the further air flow has a speed of from 0.3 to
10 m/s, preferably from 0.5 to 6 m/s, more preferably from 1
to 5 m/s, most preferably from 1 to 3 m/s. The further air flow,
particularly when directed in an upwards manner, allows the
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fibrous material to be suspended for a longer period, particu-
larly in the sifting chamber. However, the low speed of the
further air flow or air flows allows the more dense shot to
descend to the bottom of the sifting chamber more easily. A
further air flow in the upwards direction also allows the
fibrous material to exit the sifting chamber through an outlet
and upper end of the chamber, whilst the shot is collected
through an outlet at the bottom end of the chamber. If the
fibres exit the sifting chamber through an outlet at the upper
end, a low further air flow speed, in particular within the
ranges discussed above, allows the fibres to remain suspended
in the sifting chamber for a longer period.

[0059] Inorderto effect a thorough sifting of the fibres, it is
preferred to configure the apparatus such that the average
dwell time of the fibres within the sifting chamber is at least
0.5 seconds, more preferably at least 2 seconds, or even at
least 3 seconds.

[0060] The sifting chamber can very widely in volume, but
it is believed that a volume of from 5 m? to 20 m?, in particular
from 7 m> to 15 m® and more preferably from 8 m* to 12 m?
gives optimum results in terms of shot removal.

[0061] Ina particularly preferred embodiment, after exiting
the sifting chamber, the mineral fibres are removed from the
air flow in a cyclone chamber.

[0062] Optionally, the process may be repeated for further
shot removal.
[0063] The method may be performed as a batch process,

but it is preferred that the method is performed at a mineral
wool production line. In that case, a primary or secondary
mineral wool web can be carried directly after being collected
or, as the case may be, cross-lapped into the fibre disentangle-
ment process. This provides a particularly cost efficient and
versatile method to remove shot from mineral fibres.

[0064] Therefore, the apparatus of the invention preferably
further incorporates mineral fibre-forming apparatus. This
can be any apparatus suitable for that purpose, for example, a
cascade spinner. In preferred embodiments, the mineral fibre-
forming apparatus is a cascade spinner, which tends to pro-
duce a significant amount of shot to be removed. In each case,
a mineral melt is supplied and fibres are produced by the
effect of centrifugal action of the apparatus.

[0065] When a mineral fibre-forming apparatus is included
in the apparatus of the invention, the apparatus will also
include a preliminary collector arranged to receive the fibres
from the fibre-forming apparatus. The apparatus will also
include suction means for applying suction through the col-
lector and thereby collecting the fibres on the collector as a
web.

[0066] The preliminary collector is preferably in the form
of a continuously operated first conveyor belt. The belt is
pervious to air. The fibres form a primary web on the belt.
Such a means are positioned behind the preliminary collector
to allow an air flow through the collector. Where the prelimi-
nary collector is a conveyor belt, it can also act as transport
means for carrying the collected web towards the disentangle-
ment apparatus. Otherwise, other transport means may be
required.

[0067] The apparatus may optionally comprise means for
treating the primary web in any manner known to the skilled
person in the art. For example, the apparatus can comprise a
pendulum belt for cross-lapping the primary web onto a fur-
ther continuously operated conveyer belt, to form a secondary
mineral fibre web.
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[0068] In a preferred embodiment, the preliminary collec-
tor is in the form of a conveyor belt leading to an inlet duct.
The inlet duct may have conveying rollers at its upper edge to
assist with the movement of the mineral fibres through the
inlet ducts.

[0069] Between the preliminary collector (when present)
and the disentanglement apparatus, in some embodiments,
there is a substantially vertical duct. Often the substantially
vertical duct will be narrower at its lower end than at its upper
end.

[0070] The invention will be described in the following by
way of example and with reference to the drawings in which;
[0071] FIG. 1 is a schematic drawing of an apparatus for
removing shot from the fibres.

[0072] Apparatus suitable for use in the method in the
present invention can be seen in FIG. 1, where a fibre-forming
apparatus and preliminary collector are configured to carry a
mineral fibre web to the inlet duct 1.

[0073] The apparatus comprises an inlet duct 1 for a man-
made vitreous fibre web. At the lower edge of the inlet duct 1,
there is a conveyor 2 that carries the mineral fibres through the
inlet duct 1. As the upper edge of the inlet duct, conveyer
rollers 3, assist with feeding the mineral fibres through the
inletduct 1. Atthe end of the inlet duct 1, a first set of mutually
spaced elongated elements 4 extend across the end of the inlet
duct 1. These serve to break up the larger pieces of the mineral
fibre web. In some embodiments, the elongated elements 4
are in the form of rotating brushes that draw the mineral fibres
between them as they rotate.

[0074] The mineral fibres that pass through the end of the
inlet duct 1 then fall downwards into a substantially vertical
duct 5. In the embodiments shown, a second set of mutually
spaced elongated element 6 extends across the upper end of
the duct. The second set of elongated elements is usually more
closely spaced that the first. In the embodiments shown, the
second set of elongated elements rotate so as to allow suffi-
ciently small pieces of the mineral fibres web to pass through,
but carry larger pieces away via mineral fibre web recycling
duct 7.

[0075] The vertical duct 5 generally becomes narrower at
its lower end. In the embodiment shown, the lower end of the
vertical duct forms the inlet 8 to the substantially cylindrical
chamber 9. As shown, the inlet 8 is at an upper part of the
substantially cylindrical chamber 9. In use, the mineral fibre
web passes through the vertical duct 5 and through the inlet 8
into the cylindrical chamber 9.

[0076] In an alternative embodiment, the vertical duct 5 is
omitted. Instead, a feeding mechanism is provided for feed-
ing in a web of mineral fibres directly the cylindrical chamber
9. The feeding mechanism may for example comprise a con-
veyer belt and optionally one or more feed rollers arranged for
controlled advances ofthe web into the cylindrical chamber 9.
[0077] A cylindrical chamber 9 has a roller 10 having
spikes 11 protruding from its circumferential surface 12. The
roller 10 shown in FIG. 1 rotates anti-clockwise as shown in
the drawing, so that mineral fibres are carried from the inlet 8
around the left side of the roller 10 as shown and thrown out
laterally in a primary air flow into a sifting chamber 14.
[0078] The spikes may be permanently fixed to the roller
for optimum resistance to wear and tear. For example, the
spikes may be fixed by gluing or welding the spikes in blind
holes arranged in the roller outer periphery. Alternatively, the
spikes may be replaceable. This can for example by accom-
plished by the roller being a hollow cylinder with holes in the
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cylindrical wall. The spikes can then for example have a head
and be inserted through the holes through the inside. Hereby
spikes can be replaced if they are broken or worn. Further by
having replaceable spikes it is possible to change the pattern
of'the spikes. Hereby it is possible to optimise the pattern for
different types of material to be disentangled, e.g. depending
on how tightly the mineral fibres are packed.

[0079] In the embodiments shown, the primary air flow is
created by the rotation of the roller 10 with in the cylindrical
chamber 9, and in particular where the movement of the spike
11 and fibres through the space between the circumferential
surface of the roller and the curved wall 13 of the cylindrical
chamber 9.

[0080] The sifting chamber 14 shown in FIG. 1 comprises a
discharge opening 16 and further air flow supply means 16. In
use, shot separates from the fibrous material in the sifting
chamber 14 and collects in the discharge opening 16. The
further air flow supply means 15 comprise openings through
which the further air flow is supplied. Gauzes 17 are disposed
across the openings of the further air flow supply means 15.
These gauzes allow the further air flow to pass through into
the sifting chamber 14, but are intended to prevent the entry of
materials into the supply means. The further air flow supply
means 15 show direct the further air flow upwards into the
sifting chamber 14.

[0081] The further air flow meets the primary air flow con-
taining the disentangled fibres in the sifting chamber 14. The
further air flow has the effect of carrying the disentangled
fibres upwards within the sifting chamber 14. The more com-
pacted fibres and shot of mineral material will not be carried
upwards in the sifting chamber, but fall to the lower end and
the discharge opening 16.

[0082] The disentangled fibres are carried to the upper part
of the sifting chamber 14 where a removal duct 18 is posi-
tioned to carry the mixture from the sifting chamber 14. A first
air recycling duct 19 is joined to the removal duct 18 and
recycles some of the air from the removal duct 18 back to the
further air supply means 15.

[0083] The removal duct leads to a cyclone chamber 20.
The cyclone chamber 20 has a second air recycling duct 22
leading from its upper end to further air supply means 15. A
filter 21 is adjoined to the second air recycling duct. Inthe use,
the filter 21 removes stray mineral fibres from the second air
recycling duct 22. As air is removed from the upper end of the
cyclone chamber 20, the mixture of disentangled fibres and
binder falls through a cyclone chamber outlet 23 at the lower
end of the cyclone chamber 20.

[0084] A collector 24 is positioned below the cyclone
chamber outlet 23. In the embodiments shown, the collector
24 is in the form of a conveyer, which carries the collected
fibres away to be packaged as bales.

1. A method for removing shot from mineral fibres com-
prising:

providing a collected web of mineral fibres containing
shot;

subjecting the collected web of fibres to a disentanglement
process;

suspending the disentangled fibres in a primary air flow,
thereby allowing separation of the fibres from the shot;
and

collecting the fibres;

wherein from 0% up to less than 1% by weight binder is
present in the fibres collected from the primary air flow.
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2. A method according to claim 1, wherein from 0% to
0.5% by weight binder is present in the fibres collected from
the primary air flow.

3. A method according to claim 1, wherein the disentangle-
ment process comprises feeding the collected web to at least
one roller which rotates about its longitudinal axis and has
spikes protruding from its circumferential surface.

4. A method according to claim 3, wherein the roller has a
diameter based on the outermost points of the spikes from 20
cm to 80 cm, preferably from 30 cm to 70 cm, more preferably
from 45 cm to 65 cm and most preferably from 50 cm to 60
cm.
5. A method according to claim 3, wherein the roller rotates
at a rate from 500 rpm, preferably from 1000 rpm to 4000
rpm, more preferably from 1500 rpm to 3500 rpm, most
preferably from 2000 rpm to 300 rpm.

6. A method according to claim 3, wherein the outermost
points of the spikes of the roller move at a speed of from 15 to
200 m/s, preferably from 25 to 150 m/s, more preferably from
40 to 120 m/s, most preferably from 60 to 90 m/s.

7. A method according to claim 1, wherein the method is
performed at a mineral wool production line, which feeds a
primary or secondary mineral wool web into the fibre disen-
tanglement process.

8. A method according to claim 1, wherein the mineral
fibres, when suspended in the primary air flow, are subjected
to a further air flow in a different direction to the primary air
flow.

9. A method according to claim 8, wherein the primary air
flow is generally lateral and the further air flow is generally
upwards.

10. A method according to claim 1, wherein the primary air
flow had an initial speed of 15 to 200 m/s, preferably from 25
to 150 m/s, more preferably from 40 to 120 m/s, most pref-
erably from 60 to 90 m/s.

11. A method according to claim 8, wherein the further air
flow has a speed of from 0.3 to 10 m/s, preferably from 0.5 to
6 m/s, more preferably from 1 to 5 m/s, most preferably from
1 to 3 m/s.
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12. A method according to claim 1, wherein the primary
air-flow carriers the mineral fibres into a sifting chamber.

13. A method according to claim 12, wherein the fibres are
carried in the primary air flow for from 0.5 to 5 metres,
preferably from 0.7 to 3 metres, more preferably from 1 to 2
metres before reaching the sifting chamber.

14. A method according to claim 8, wherein the mineral
fibres travel for from 0.5 to 5 metres, preferably from 0.7 to 3
metres, more preferably from 1 to 2 metres in the primary air
flow before meeting the further air flow.

15. An apparatus for removing shot from mineral fibres
comprising a disentanglement apparatus for disentangling a
web of mineral fibres to provide disentangled fibres,

web supply means for supplying the web to the disen-
tanglement apparatus,

air flow supply means for supplying a primary air flow in
which to suspend disentanglement mineral fibres,

a sifting chamber into which the fibres are carried in the
primary air-flow and in which shot separates from the
fibres,

a discharge outlet at the lower end of the sifting chamber
for collecting shot separated from the mineral fibres, and

a collector for collecting the disentangled mineral fibres,

wherein the disentanglement apparatus and the sifting
chamber are separated by a lateral distance of atleast 0.5
metres, preferably from 0.7 to 5 metres, more preferably
from 1 to 3 metres.

16. An apparatus according to claim 15, wherein further air
flow supply means are positioned at the lower end of the
sifting chamber.

17. An apparatus according to claim 15, wherein the sifting
chamber has a volume of from 5 m* to 20 m>, preferably from
7 m’ to 15 m*, more preferably from 8 m> to 12 m>.

18. An apparatus according to claim 16, wherein there are
at least two further air flow supply means.

#* #* #* #* #*
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