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APPARATUS AND PROCESS FOR PRODUCING MINERAL FIBRES USING A ROTOR AND
INCLUDING A BINDER SUPPLY

This invention relates to apparatus for making man-

made vitreous fibre (MMVF) products which are bonded, and

5 in particular it relates to fiberising apparatus which is

modified so as to result in an improved distribution of
binder in the final product.

~ Bonded MMVF products are conventionally made by

centrifugally fiberising a mineral melt using a centrifugal

10 fiberising rotor mounted for rotation on an axis extending
out of a housing, forming fibres centrifugally off this
rotor, conveying them towards a collector in a stream of
air that flows from around the rotor towards the collector,
and collecting them on the collector, and applying binder

15 on to the fibres before they are collected on the
collector.

The transport air for conveying the fibres from around
the rotor towards the collector is provided from air supply
ducts positioned around and behind the rotor, spaced some

20 distance away from the fiberising surface. The collector
is usually an apertured conveyor which travels through a
collecting chamber. Suction 1is applied through the
collector so that the fibres are collected as a web which
is transported out of the chamber on the conveyor.

25 It is well known to provide additionally an air blast
travelling towards the collector but in the form of a wall
jet over the fiberising surface. The attainment of a wall
jet requires that the air blast is very close to, and often
at, the fiberising surface. The provision of this air

30 blast as a wall jet improves the fiberisation at the
fiberising surface. Thus it is conventional to provide'
this "primary" air blast at the fiberising surface and the
transport, or "secondary", air supply radially spaced away
from the fiberising surface. The primary air contributes

35 to the total amount of moving air by which the cloud of

fibres is carried to the collector.
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It is commercially and technically necessary that the
maximum amount of binding effect should be achieved using
a minimum amount of binder. For instance the final
products are often used for high temperature insulation and
they may be categorised according to the amount of organic
residue (of which binder is usually the major component) in
the product. It is therefore necessary to achieve very
uniform distribution of the binder in the collected
product .

A simple way of applying binder is to spray it on to
the cloud of fibres as they are conveyed in the moving air
between the fiberising rotor and the collector. In an
attempt at improving distribution, the binder is sprayed
into the cloud in a finely atomised form. Atomising the
binder necessitates that the binder supply is under high
pressure, and thus this necessitates special equipment and
extra energy consumption.

In order to improve distribution of the binder, it is
known to spray atomised binder on to the fibres at various
positions relatively close to where they are initially
formed. '

In particular, it is well known to spray atomised
binder radially outwards coaxial with and just in front of
the fiberising surface, so that the fibres which have been
formed on the surface are immediately blown into an
outwardly directed spray of binder. Examples are shown in
W087/07887 and GB-A-1169034.

It is also known to spray atomised binder into the
secondary or transport air behind the fiberising surface,
so that the air carries the binder droplets when it first
entrains the fibres. This is described in SE-B-452,150.
In practice this proposal does not seem to provide any
significant advantage over spraying atomised binder at any
of the other customary points used previously.

WO97/17305 also describes introducing the binder
through the gecondary air stream, distant from the

fiberising surface. In particular, it describes
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introducing the binder through a binder supply duct which
extends substantially coaxially through a duct for the
supply of secondary air distant from the fiberising
surface, and which appears to open coaxially into the duct.
The description of how the binder is discharged is unclear
but either it has to be atomised in the usual way, or if it
is merely ejected then the coaxial ejection of the liguid
will result in poor distribution of the binder in the
secondary air stream and, therefore, in the final collected
product. Efficient atomisation of the binder usually
requires a significant pressure drop across the spray
orifices which are used for atomisation. This requires
energy, and any attempt at reducing the energy input tends
to result in a coarser spray of binder droplets, which is
undesirable.

EP 367194 describes contacting the fibres with silane
prior to binder whereby the silane is added to a stream of
air advanced along the rotor. Silane is relatively easy to
atomise. The binder is introduced to the secondary air
stream in conventional manner.

It would be desirable to provide a way of introducing
the binder so as to ensure improved distribution of binder
in the collected product. It would also be desirable to
provide this in a manner that avoids the need for providing
extra equipment and energy for atomising the binder.

According to the invention we provide apparatus for
centrifugally fiberising a mineral melt, wherein the
apparatus comprises a housing, at least one centrifugal
fiberising rotor mounted for rotation on an axis extending
out of a face of the housing and having a substantially
cylindrical fiberising surface having a fiberising zone,
and wherein substantially annular air supply means open out
of the face around the fiberising surface adjacent to the
housing for directing an air blast comprising a wall jet
over the fiberising surface and away from the face of the
hoﬁsing. There are means for applying binder on to fibres

formed centrifugally off the fiberising surface, and in the
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invention these means comprise at least one binder supply
duct in or on the housing and which leads to an outlet
positioned to extrude binder into the air blast upstream of
the fiberising zone. The binder is extruded into the air
blast substantially transverse or countercurrent to the
direction of the air blast and is thereby atomised by the
air blast.

Thus, in the invention the binder is ejected into the
air blast, and in particular into or on to the wall jet,
before the wall jet interacts with the melt on the surface
to facilitate the formation of the fibres in the fiberising
zone. Thus binder is in the air stream that facilitates
the formation of fibres off the fiberising surface.
Accordingly, the invention leads to distribution of the
binder on and around the fibres as they are thrown
initially off the fiberising surface and, as a result, the
invention achieves more uniform distribution of binder
throughout the cloud of fibres which travels from the
fiberising rotor to the collector. Accordingly, the
invention results in more uniform distribution of binder in
the final collected product. ‘

The binder is in atomised form as it is carried by the
air stream towards the fiberising zone. Conventional
binder supply outlets are designed so that atomisation is
due predominantly to the pressure drop through the orifice.
However this would require a high over pressure in the
binder supply duct. In the invention the outlet is
constructed so that atomisation is due predominantly to the
shear between the ejected binder and the air blast. 1In
particular, the binder is extruded into the air blast
substantially transverse or counter to the direction of the
alr blast, whereby the air blast atomises the binder. The
binder outlet is therefore preferably shaped and positioned
so that the binder is extruded substantially counter or
transverse to the air blast in such a manner that the
extruded binder is subjected to sufficiently high shear as

it emerges from the outlet that effective atomisation
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occurs. Accordingly it is no longer necessary to use high
pressures for atomising the binder and, instead, 1t 1is
merely necessary to have a sufficient, but small, over
pressure in the binder duct to cause extrusion into the air
blast, and then the energy in the air blast will cause the
atomisation.

- The normal construction of the apparatus therefore
utilises a binder supply duct which has a bore extending
along its length and the extrusion outlet can then simply
be a substantial continuation of the bore. Thus, it is not
necessary to have a spray mnozzle and, instead, the
extrusion outlet can be a relatively simple opening. This
can have substantially the same shape and diameter as the
bore or can, if desired, have a narrower diameter or a
greater diameter than the bore. The bore may be divided at
the outlet into a plurality of narrow bores which are
insufficient by themselves to cause atomisation but which
promote the subsequent atomisation upon extrusion into the
air blast. Alternatively, the bore may lead to an outlet
which is a slot which is usually longer and thinner than
the bore and which is usually substantially transverse or
countercurrent to the air stream. Irrespective of the
precise shape and construction of the substantial
continuation of the bore which defines the extrusion
outlet, this outlet is of much simpler construction than is
required for normal atomisation outlets. If the outlet is
narrower than the bore, a £filter should be provided
upstream of the outlet in order to prevent blockage of the
outlet.

The extrusion outlet should be positioned so as to
expose the binder to sufficient shear by the air blast to
cause atomisation (i.e., conversion of the binder into fine
droplets) . Extrusion which is substantially co-current
with the air blast minimises shear and will not cause
atomisation. The outlet is therefore normally arranged to
extrude substantially transverse to the direction of the

air stream or substantially counter to the direction of the
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air stream (and therefore, in practice, to the plane of the
fiberising surface). Often the direction of the outlet is
transverse (perpendicular) to the fiberising surface and
the air stream but it may be inclined slightly cocurrent to
the air stream but the angle to the perpendicular must be
kept small (e.g., below 20°) since increasing the angle
decreases the shear. Often the angle to the perpendicular
ig from +20° (i.e., slightly cocurrent) to -120°, and
usually is between +10° to -100°. Often it is +10° to -10°
or -80° to -100°. Simple arrangements have the outlet
extruding at 0° or -90°, i.e., transverse or countercurrent
to the air stream.

The substantially annular air supply means are usually
defined outwardly by an outer wall spaced radially outwards
from the fiberising surface and they are usually defined
inwardly by a surface which is on the plane of the
fiberising surface or may be spaced radially slightly
inwards or outwards. It is necessary that any radial
spacing of the inner wall of the air supply means from the
fiberising surface must not be so great that the air merely
acts as secondary or conveying air and does not create a
wall jet along the fiberising surface. Usually any such
spacing is not more than about 10 or 15mm at the most, but
suitable spacings can be found by experimentation since no
wall jet will be formed if the spacing is too great.

Suitable arrangements of substantially annular air
supply means are known and some are described in, for
instance W092/06047. The annular air supply means may be
a row of orifices arranged as an annulus (in which event
the outer wall of each orifice is to be considered as the
outer wall of the annular air supply means) . Alternatively
the annular air supply means may be an open annular
passage, optionally containing direction blades as
described in W092/06047.

The annular passage may extend entirely around the

periphery of the rotor or, more usually, only partially
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around the periphery of the rotor, for instance as
described in W092/06047.

The binder extrusion outlet usually opens into the
substantially annular air supply means oOr immediately
downstream of the air supply means (i.e., where they open
out of the front of the housing). In order to optimise the
shear forces on the binder and, in particular, to optimise
atomisation of the binder while minimising the risk of
smearing of the binder along the walls of the air supply
passage, it is degirable for the extrusion outlet to be
positioned radially inwards from the part of the outer wall
(or radially outwards from the part of the inner wall)
which is in or immediately downstream of the air supply
means. Thus it is desirable that the binder supply duct
should extend through the inner or outer wall and define,
with the inner or outer wall, a radial step immediately
downstream of the duct. This results in the shear created
by the wall jet shearing the extruded binder into the air
blast in preference to smearing it along the inner or outer
wall.

Generally the binder supply duct extends substantially
radially through and inwards of the outer wall around the
entire periphery of the extrusion outlet from the duct.
Thus there is a radial step around the entire periphery of
the outlet. It is generally desirable that this step is
not so large that the binder is ejected so close radially
to the fiberising surface that it contacts the fiberising
surface and coats it, despite the wall jet. Preferably
therefore the outlet is radially sufficiently far away from
the fiberising surface that the wall jet prevents
contamination of the fiberising surface by the binder.
Usually this means that the outlet opens at a position
which is radially closer to the outer wall than to the
fiberiging surface, and usually the outlet is in the
outermost one third or one quarter of the radial distance
between the outer wall of the annular air supply means and

the fiberising surface.
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Alternatively, the Dbinder supply duct extends
substantially radially through and outwards of the inner
wall, in which event the same considerations apply to the
design of the radially inwards step immediately downstream
of the duct.

On a strict aerodynamic consideration, a true wall jet
may exist only over the fiberising surface for a relatively
shallow radial depth and so it is not essential that the
binder should be ejected into the actual wall jet. It is
sufficient if the binder is ejected into the air blast in
a position such that the shear created by the air blast,
including the wall jet, will provide the effects which are
discussed above and which are desired. Thus the binder may
either be ejected into the actual wall jet or it may be
ejected on to the wall jet, in the sense that it is
upstream of the fiberising =zone and is ejected
substantially radially inwards and close to the wall jet.
Routine experimentation will easily find a suitable radial
position for the outlet. The number and spacing of binder
outlets may be selected to provide a sufficiently uniform
distribution of binder and can easily be determined, for
any particular pattern of air flows, by <routine
experimentation.

Ejection on to the wall jet rather than into the wall
jet may be preferred when the binder is particularly heat
sensitive or flammable. This can prevent excessive binder
burn-off which is more 1likely to occur at the high
temperatures experienced close to the fiberising surface
(ie. in the wall jet) than in the cooler part of the air
blast. 1In this case and when binder is being ejected from
an extrusion outlet positioned radially through and inwards
of the outer wall, it may be desirable to provide a baffle
plate to substantially prevent the binder fronlentering the
wall Jjet to such an extent that it is overheated by the
fiberising surface.

There may be more than one binder supply duct for

supplying binder on to or into the wall jet on the rotor.
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For instance there may be a plurality of Dbinder supply
ducts arranged around the annular air supply means. They
may be substantially equidistant from each other and/or
they may be at varying spacing. The size of each and their
respective spacings may be selected so as to allow for the
amount of binder applied at each point around the rotor to
be selected according to the amount of fibre being produced
at that point. The ejected binder will spread in the air
blast in a fan shape and preferably the fan of atomised
binder from one outlet merges with the fan of atomised
binder from adjacent outlets, so as to optimise uniformity
of binder distribution.

The apparatus of the invention may be of the type
where the rotor is mwounted for rotation about a
substantially vertical axis. For instance the rotor may
then be a cup or disc and the melt may be poured into the
cup or on to the disc and thrown off the outer rim of the
cup or disc. This outer rim then serves as the fiberising
zone and the fiberising surface.

Alternatively, the rotor may be mounted for rotation
about a substantially wvertical axis and may be a cup
wherein the fiberising surface is the side wall of the cup,
this side wall being perforated. The region where there
are perforations then serves as the fiberising zone. In
such an apparatus, melt is poured into the cup and is
extruded centrifugally through the orifices and is
centrifugally attenuated, partially by means of the wall
jet.

The preferred apparatus is apparatus in which the
fiberising rotor is a substantially continuous surface on
to which the mineral melt is poured and off which fibres
are formed. The fiberising zone is the region of the
cylindrical surface on to which melt is applied. The
substantially cylindrical fiberising surface rotates about
a substantially horizontal axis. Generally a motor is
mounted in the housing for driving an axle on which the

rotor is mounted.
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The total spinning apparatus may have only one such
fiberising rotor, but the preferred apparatus is a cascade
spinner comprising a top rotor and a plurality of counter-
rotating fiberising rotors, wherein the rotors are each
mounted on the front face of the housing for rotation about
a different substantially horizontal axis and are arranged
such that when the rotors are rotating mineral melt that is
poured on to the periphery of the top rotor in the set is
thrown on to the periphery of the fiberising rotor or, when
there is more than one fiberising rotor, on to each
subsequent fiberising rotor in sequence, and MMV fibres are
thrown off the or each fiberising rotor. If desired the
top rotor also can be a rotor provided with annular air
supply means and the binder supply duct as discussed above,
but this is usually unnecessary.

It is sufficient, in the invention, if only one
fiberising rotor having associated annular air supply means
is provided with the described binder supply duct or ducts,
but preferably some or all of the fiberising rotors are
provided with the binder supply duct or ducts.

The invention i1s illustrated in the accompanying
drawings in which

Figure 1 is a front view of a cascade spinner
according to the invention,

Figure 2 is a lengthwise cross section of apparatus
according to the invention including means for collecting
the fibres, and

Figureg 3 to 6 are each an enlarged cross section of
part of Figure 1 on the line III-III.

The apparatus consists of a set 1 of counter-rotating
rotors mounted on the front face 2 of a single housing 3.
If desired, each rotor may be mounted, instead, on its own
individual housing, and the housings are generally then
interconnected.

Each rotor is mounted in conventional manner on a
driven axle that allows it to be rotated at high peripheral
speed. The illustrated set consists of four rotors, a
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relatively small top rotor 4 that rotates anti-clockwise,
a first subsequent fiberising rotor 5 that rotates
clockwise, a second subsequent fiberising rotor 6 that
rotes anti-clockwise, and a third subsequent fiberising
rotor 7 that rotates clockwise. Naturally the positions of
the rotors could alternatively be arranged in a pattern
which is a mirror image of the illustrated pattern. The
bearings and drive mechanisms are not shown. Annular air
slots 8, 9 and 10 are associated with, respectively, the
fiberising rotors 5, 6 and 7, each slot extending around
part only of the rotor. Generally each slot extends around
at least 1/3 of the periphery of its associated rotor,
generally around the outer part of the set of rotors.
Generally it extends around not more than 2/3 or 3/4 of the
periphery.

Each slot leads from an air supply chamber within the
housing.

Molten mineral melt is poured on to the top rotor 4
along path 11 and the majority of it is thrown (along a
diffuse path shown diagrammatically as 12) on to subsequent
rotor 5. Some of the melt is fiberised off that rotor
whilst the remainder is thrown on to subsequent rotor 6.
A gignificant amount of this is fiberised off rotor 6,
mainly in the area where there is slot 9, but some is
thrown on to the subsequent rotor 7 off which it is mainly
fiberised.

The annular slots 8, 9 and 10 are located in the
peripheral positions of each rotor where most of the
fiberisation occurs.

Within each slot, blades (not shown) are mounted
transverse to the slot so as to divide the slot to an
annular row of orifices.

The inner wall of each slot is preferably coaxial with
the associated rotor and preferably has a diameter that is
substantially the same as the associated rotor. Preferably
the diameters are identical but the inner edge of the slot

can have a slightly larger diameter but it is desirable
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that any such increase in diameter should be sufficiently
cmall that a wall jet effect is still achieved as the air
flows out of the slot and across the surface of the rotor.
Accordingly if the slot has an inner diameter that is more
than a few millimetres greater than the outer diameter of
the rotor, it is generally desirable for the slot to direct
the air stream as a slightly inwardly converging air stream
so as to be directed at a small angle on to the surface and
form a wall jet with it; WO88/07980 is an example of such
an arrangement.

Provided that the inner wall of each slot is radially
close to the fiberising surface, a wall jet over the
fiberising surface will be formed if the rate of air flow
through the annular slot is sufficiently high. The
presence of a wall jet can easily be identified by
monitoring the velocity profile adjacent to the surface.
When a wall jet exists, the greatest velocity is close
(e.g., within 10mm) to the surface both at the rear edge
(16) of the rotor and at the front edge (17) of the rotor.

Conventional binder sprays 18 may be mounted as a
central nozzle on the front face of each rotor and eject
binder into the fibres that are blown off the rotor.
Tnstead of or in addition to this, separate binder sprays
may be provided, for instance beneath or above the set of
rotore and directed substantially inwards, often inwards
and forward. For instance, sprays 18 beneath the set of
rotors will mainly be directed upwards and forwards.

Secondary or transport airAis blown from around the
housing, for instance through an air ring (not shown) which
gurrounds the housing 2 in Figure 1, and/or through
orifices such as 23 in Figure 2. In preferred systems,
secondary air is induced through a duct which contains the
fiberising apparatus and which leads into a colleéting
chamber, for instance as described in WO96/38391. As
fibres are formed off the fiberising rotors 5, 6 and 7 they
are entrained in this secondary air stream (and also by the

air blasted through the annular slots 8, 9, 10) and carried
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through a conventional collecting chamber to a collector,
shown diagrammatically as 22. Waste and other material
drops into the pit 20 from which it is removed by a double
screw 21, for recycling to the furnace which provided the
melt. Suction is applied through the conveyor 22 so that
a web of fibres ig built up on the web and is carried out
of the collection chamber.

This web, containing binder, is then subjected to
conventional processes including curing. For instance it
ig often subjected to cross lapping, consolidation and then
heat curing of the binder.

In the invention, there are one or more additional
binder outlets distributed at a plurality of positions
around at least one, and preferably all, of the air slots
8, 9 and 10. Figures 3 to 6 show four different
arrangements.

In Figure 3, the fiberising rotor 7 has an outer,
cylindrical, fiberising surface 30. Melt, shown
diagrammatically at 40, is applied on to the fiberising
zone 31 in conventional manner and is thrown off as fibres
shown diagrammatically as 41. In practice the arrangement
of the melt 40 on the surface 30 will be much more complex
than is illustrated, for instance usually with a lower
layer of solidified melt and a thin upper layer of molten
melt.

The annular air slot 10 is defined by the passage
between. an inner wall 32 and an outer wall 33. An air
blast is forced through this, in the direction shown by the
arrow, in conventional manner. There may be blades across
the passage, as indicated above. The outer wall 33 extends
over the innermost end 34 of the rotor 7 to its edge 42,
but this is not essential.

A binder supply duct 35 leads through the housing from
a reservoir for supply of binder 44.  The duct 35 has a
bore 36 of substantially uniform diameter and this Dbore
terminates 1in an extrusion outlet 37 which, in this

particular example, congists merely of the open end of the
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pore 36. The duct 35 extends through the outer wall 33 by
5 distance x, thereby creating a radial step 38 having a
depth x all around the outlet 37. It is particularly
desirable to have such a step on the downstream side (i.e.,
towards the melt 40) at least of the outlet 37 so as to
reduce the risk of smearing of the binder on the part 39 of
the outer wall between the binder outlet and the outermost
edge 42 of the outer wall. If degired, the radial step 38
may be achieved by terminating the outlet 37 in the plane
of the wall 33 and forming a recess in the outer wall at
the position 38, so as to give the step.

The total depth of the annular slot, x+y, is selected
in accordance with conventional practice and, depending
uypon the rate of air blast through that slot, typically is
from 10 to 30mm. The wall jet may extend over the entire
depth y but it is merely sufficient if there is wall jet
over the surface 30 in the zone 31 where the melt 40 is
applied. Optionally a baffle plate 43 can be included to
prevent the binder from entering too.far into the wall jet.

In Figure 4, the binder supply duct extends through
the inner wall 32, and defines a step 38.

In Figure 5, the outlet 37 ejects countercurrent to
the air stream, i.e., ‘at an angle of -90° to the
perpendicular to the air stream and the surface 30.

In Figure 6, the bore tapers to an outlet slot 37
extending transverse to the air stream and discharges
closer to the surface 30 and countercurrent to the air

stream.
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CLAIMS
1. Apparatus for centrifugally fiberising a mineral melt
comprising

a housing (3) having a front (2)

at least one centrifugal fiberising rotor (5, 6, 7)
mounted for rotation on an axis extending out of the front
(2) . of the housing (3) and having a substantially
cylindrical fiberising surface (30) having a fiberising
zone (31) and off which fibres (41) may be formed
centrifugally,

substantially annular air supply means (8, 9, 10)
which open out of the front (2) around and adjacent to the
fiberising surface (30) for directing an air blast
comprising a wall jet over the fiberising surface (30) and
away from the front (2) of the housing (3), and

means for applying binder on to the fibres (41) formed
centrifugally off the fiberising surface (30), A

characterised in that the means for applying binder
comprise at least one binder supply duct (35) in or on the
housing (3) and which leads to an extrusion outlet (37)
positioned to extrude binder into the air blast upstream of
the fiberising zone (31) substantially transverse or
countercurrent to the direction of the air blast for
atomisation by the air blast.
2. Apparatus according to claim 1 wherein the binder
extrusion outlet (37) opens into, or immediately downstream
of, the substantially annular air supply means (8, 9, 10)
and the binder supply duct (35) leads through the housing
(3) from a reservoir (44) for supply of binder.
3. Apparatus according to any preceding claim wherein the
extrusion outlet (37) is positioned to extrude the binder
on to the wall jet.
4. Apparatus according to any preceding claim in which
the binder supply duct (35) has a bore (36) along its
length and the extrusion outlet (37) i1s a substantial
continuation of the bore.
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5. Apparatus according to any preceding claim in which
the extrusion outlet is positioned to extrude the binder in
a direction of +10° to -100° to the perpendicular to the
plane of the fiberising surface (30).

6. Apparatus according to any preceding claim in which
the substantially annular air supply means are defined
outwardly by an outer wall (33) spaced radially outwards
from the fiberising surface (30) and the outlet (37) is
positioned radially distant from the fiberising surface
(30) and radially inwards from the outer wall.

7. Apparatus according to claim 6 in which the binder
supply duct (35) extends radially through and inwards of
the outer wall (33) around the entire periphery of the
outlet (37).

8. Apparatus according to claim 7 comprising a baffle
plate (43) positioned radially inwards of the extrusion
outlet (37) for substantially preventing the binder from
entering the wall jet.

9. Apparatus according to any preceding claim in which
the fiberising surface (30) is a substantially continuous
surface which is mounted for rotation about a substantially
horizontal axis and on to which mineral melt may be applied
and off which fibres (41) are formed.

10. Apparatus according to claim 9 comprising a motor
mounted in the housing for driving an axle on which the
rotor is mounted.

11. Apparatus according to claim 9 or claim 10 comprising
a top rotor (4) and a plurality of centrifugal fiberising
rotors (5, 6, 7) each mounted about a different
substantially horizontal axis and arranged such that when
the rotors are rotating mineral melt that is poured on to
the periphery of the top rotor (4) is thrown on to the
periphery of each subsequent fiberising rotor (5, 6, 7) in
sequence and mineral fibres (41) are thrown off each
fiberising rotor, and wherein at least one of the
fiberising rotors is provided with the annular alr supply

means (8, 9, 10) and the at least one binder supply duct
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(35) is positioned to eject binder into the air blast as
defined in any of claims 1 to 6.

12. A process for making a bonded man-made vitreous fibre
product comprising fiberising a mineral melt utilising
apparatus according to any preceding claim whilst providing
an air blast comprising a wall jet over the fiberising
surface (30) and whilst applying binder through the binder
supply duct (35) and the extrusion outlet (37) into the air
blast, collecting the fibres (41) carrying binder as a web,

and curing the binder.
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