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Description

The presentinvention relates to a method of produc-
ing a mineral fibre element comprising a mineral fibre
base layer having a surface coating in the form of a
fibrous netting formed of a thermoplastic polymer mate-
rial, wherein such a surface coating is provided on at
least a part of the surface of the base layer.

Mineral fibre material is used i.a. for thermal and
acoustic insulation in a number of connections.

In order to increase the tactility of the mineral fibre
material used during the handling and mounting thereof
it may be coated with a surface layer, e.g consisting of a
non-woven sheet material of polymer fibres.

Furthermore, such a surface coating serves to
reduce or eliminate the release of fibre wads or single
fibres from the mineral fibre material to the surroundings
before, during or after mounting.

Furthermore, a surface coating of the above men-
tioned type imparts a considerably increased tensile
strength to the mineral fibre element.

It is known to produce mineral fibre elements of the
type mentioned in the introductory part by adhering a
pre-manufactured, non-woven web material consisting
of polymer fibres to the surface of a web-formed mineral
fibre material by using a resin, such as phenol formalde-
hyde resin, as an adhesive and by subsequently cutting
the coated mineral fibre web so as to form individual min-
eralfibre matts. FR-1.137.652 discloses a process of this
type.

Non-woven polymer fibre materials can be produced
from thermoplastic polymers whichi.a. are characteristic
in being adhesive in melted state. In the production of
non-woven fibre materials the adhesive effect can be
used to bond the individual fibres together to form a
coherent layer.

However, the prior art method suffers from several
drawbacks.

In order to impart sufficient strength to the non-
woven material so as to enable it to resist strains during
the handling thereof and in particular during the applica-
tion of the material onto the uneven surface of the mineral
fibre material, the material used should have a surface
weight of at least about 20 g/m2.

However, it is not necessary to use a surface coating
having a surface weight of such a magnitude in order to
obtain a functional coating, and hence the prior art
method involves a certain waste of material.

Furthermore, the resin used for adhering the non-
woven material implies an increase in the thermal value
of the surface coated mineral fibre element, which is
undesirable for fire safety reasons.

In addition, mineral fibre elements produced by the
prior art method are relatively costly, which is partly due
to the fact that non-woven polymer fibre materials are
costly and partly that the method comprises at least two
relatively difficult technical process steps, viz. 1) an even
application of the adhesive onto the surface of the base
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layer and 2) mounting and pressing of the coating onto
said surface.

Finally, it is strenuous and difficult to form a surface
coating covering the entire surface of the base layer, i.e.
both the upper side and lower side of the base layer and
its edge surfaces, by use of the prior art method.

The object of the present invention is to provide a
method of the type mentioned in the introductory part,
which is simpler than the prior art method and by which
a mineral fibre element having improved properties can
be obtained.

The method according to the invention is character-
ized in that the surface coating is formed directly on the
surface of the base layer and that the surface coating is
formed by heating a thermoplastic polymer material so
as to melt it and distributing the polymer melt obtained
in the form of fibres and/or filaments on the surface of
the base layer and cooling it to form a solid layer.

Theinvention is based on the discovery that by form-
ing the polymer layer directly on the surface of the min-
eral fibre material the adhesive effect possessed by
thermoplastic polymer materials in a melted or partly
melted state can be utilized to obtain a highly effective
adhesion between the mineral fibre layer and the surface
coating and at the same time the use of a further binder
can be avoided, thereby allowing the thermal value of the
mineral fibre element to be reduced.

Furthermore, the invention is based on the discovery
that the non-woven material used in the prior art method,
in particular as a result of the strength requirements
demanded for effecting the application of the said mate-
rial onto a mineral fibre base layer, has properties which
are undesired, unnecessary and unexpedient as far as
its function as a surface coating is concerned, and that
the direct formation of the surface coating on the mineral
fibre material provides a possibility of obtaining a surface
coating, the properties of which are exclusively deter-
mined on the basis of the desired functional considera-
tions.

Thus, the method according to the invention pro-
vides a possibility of forming a surface coating with an
arbitrary surface weight, and as a result it is possible to
obtain a material saving as compared to the prior art
method.

Furthermore, by using the present method it is pos-
sible to form a surface coating consisting of fibres having
a smaller thickness than that of the fibres of the non-
woven materials used in the prior art method, and thus
a material saving can be obtained as well as a possibility
of increasing the number of fibres per area unit and
hence the filiration capacity of the surface coating.

Finally, the invention is based on the discovery that
a surface coated mineral fibre element can be produced
more economically and easily by forming the surface
coating directly on the mineral fibre material than by
adhering a pre-manufactured non-woven material onto
the mineral fibre material, as the former method does not
require a separate process equipment for producing a
non-woven material, and hence the process steps asso-
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ciated therewith can be avoided, and as the former
method only requires one process step, whereas the lat-
ter method requires at least two process steps.

In addition, the surface coating formed by the
present method is cut more easily than the prior art sur-
face coating, which to a large extent facilitates the cutting
of the mineral fibre elements, which ordinarily is neces-
sary in connection with the mounting thereof.

As used in the present invention the term "mineral
fibres" includes rock fibres, glass fibres and slag fibres.

As used in the present invention the term "thermo-
plastic polymer material” means any natural or synthetic
thermoplastic polymer or polymer blend. A thermoplastic
material is characterized in that it is solid or partially solid
at room temperature or at temperature of use, that it
melts when heated and that it solidifies or resumes a
solid or partially solid form when cooled.

The term "thermoplastic polymer material” also
includes such materials which are ordinarily referred to
as "thermoplastic hot melt adhesives” or "hot melt adhe-
sives” or simply "hot melts”.

By way of examples thermoplastic polymer materi-
als are polymers of ethylenically unsaturated monomers,
such as polyethylene, polypropylene, polybutylenes, pol-
ystyrenes, poly(a-methyl styrene), polyvinyl chloride,
polyvinyl acetate, polymethyl methacrylate, polyethyl
acrylate, polyacrylonitrile, etc; copolymers of ethyleni-
cally unsaturated monomers, such as copolymers of eth-
ylene and propylene, ethylene and styrene, polyvinyl
acetate, styrene and maleic anhydride, styrene and
methyl methacrylate, styrene and ethyl acrylate, styrene
and acrylonitrile, methyl methacrylate and ethyl acrylate
etc; polymers and copolymers of conjugated dienes,
such as polybutadiene, polyisoprene and polychloro-
prene and polymers of bi-polyfunctional monomers,
such as polyesters, polycarbonates, polyamides and pol-
yepoxides.

Particularly preferred thermoplastic polymer materi-
als are polyesters, polyamides, polypropylene and poly-
vinyl acetate.

By using the method according to the invention it is
possible, as mentioned above, to produce mineral fibre
elements having a surface coating of an arbitrary thick-
ness.

However, in order to obtain a suitable tactility of the
finished product it is preferred that the surface coating
has a surface weight of from 2 g/m2 to 50 g/m2, preferably
from 5 g/m2 to 20 g/m2 and most preferably from 10 g/m?2
to 15 g/m2.

The base layer may have any form and typically it
has the form of an endless web, a web, a mat or a sheet.

Mats and sheets may be formed by cutting.

Furthermore, the present invention relates to an
apparatus for carrying out the method of the invention,
which apparatus is characterized in that it comprises one
or more units, each unit comprising means for melting a
thermoplastic polymer material, a number of nozzles,
means for extruding the polymer melt obtained through
the nozzles and distributing the extruded polymer mate-
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rial on the surface of a mineral fibre base layer, and
means for directing one or more high pressure gas
streams closely past the nozzles in order to elongate the
extruded polymer material so as to form thin filaments
and/or fibres.

The melting means may have the form of an extruder
or a melting chamber which e.g. can be heated by means
of electric heating elements.

A preferred embodiment of the apparatus according
to the invention is characterized in that it comprises an
oblong dispensing chamber which via a pump is in liquid
communication with the melting means and which at its
distal end comprises a number of closely spaced noz-
zles, two chambers located along the two side walls of
the dispensing chamber and at the distal end of which a
longitudinal slot is formed, and means for directing a high
pressure gas stream through the said side wall cham-
bers and out through the slots.

An apparatus of the above mentioned type is ordi-
narily referred to as a "melt blow apparatus”.

Another preferred embodiment of the apparatus
according to the invention is characterized in that it
optionally comprises means for mixing a gas into the pol-
ymer melt and that it comprises a number of pressure
guns, each comprising a nozzle, and which via a pump
are in liquid communication with the melting means, and
means for directing one or more high pressure gas
streams past each of the mouths of the pressure guns.

An apparatus of the above mentioned type is ordi-
narily referred to as a "hot melt spray apparatus”.

Optionally, the apparatus according to the invention
comprises means for supporting and optionally convey-
ing the base layer.

Such support means may e.g. have the form of any
suitable transport means, such as roller belt, roller path,
conveyor belt or conveyor path.

The apparatus according to the invention may be
disposed between two such transport means or vis-a-vis
an opening formed in such a transport means.

In the apparatus according to the invention the noz-
zles are preferably equally spaced.

When using the apparatus according to the invention
it is preferably located above a mineral fibre base layer
conveyed continuously in a distance therefrom.

The apparatus according to the invention is prefer-
ably located in such a manner that the nozzles extend
over the entire dimension of the base layer in a direction
perpendicularly to the direction of advance of the trans-
port means.

The apparatus according to the invention preferably
comprises a suction device, such as a suction box,
located below the base layer and vis-a-vis the nozzles
and which serves to remove the gas used for elongation
of the polymer material extruded through the nozzles.

When it is desired to coat both the upper side and
the lower side of a base layer conveyed on a transport
means, this can be achieved by using two apparatuses
according to the invention, said apparatuses being
located above and below, respectively, the base layer
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and displaced in relation to each other and each appa-
ratus having a cooperating suction device located on the
opposite side of the base layer.

Alternatively, two apparatus located displaceably in
relation to each other on the same side of the base layer
can be used, in which case a turning of the base layer
between the two apparatuses is effected.

A hot melt spray apparatus, vide the above definition
thereof, is suitable for use without a cooperating suction
device.

Thus, in the coating of both the upper side and the
lower side of abase layer conveyed on a transport means
by use of a melt spray apparatus the desired coating can
be obtained by using two such apparatuses located
above and below, respectively, the base layer and vis-a-
vis each other or by using such an apparatus in which
the nozzles are disposed both above and below the base
layer.

A particularly preferred embodiment of the melt
spray apparatus defined above is characterized in that
one or more units together comprise a number of pres-
sure guns which can be disposed and/or moved in such
a manner that the polymer material emitted by the guns
can be distributed over the entire surface of the base
layer.

The above mentioned particularly preferred embod-
iment of the apparatus according to the invention pro-
vides a possibility of producing a fully coated mineral
fibre element.

In the coating of e.g. web, mat or sheet formed base
layers it is thus possible to coat in a simple manner both
the upper side and the lower side of the base layer as
well as its edge sides.

The above mentioned particularly preferred appara-
tus preferably comprises partly pressure guns disposed
circumferentially around the whole of a base layer con-
veyed on a transport means and which are equally
spaced, and by means of which the upper side and the
lower side of the base layer as well as its side edge sur-
faces can be coated, partly one or more pressure guns
which are displaceable in vertical direction or in a vertical
plane, and by means of which the end edge surfaces of
the base layer can be coated.

Such displaceable pressure guns are preferably
automatically controllable.

A particularly preferred embodiment of the melt blow
apparatus defined above, wherein the apparatus com-
prises a suction device, is characterized in that it com-
prises a dispensing chamber having a length greater
than the dimension of the base layer in the direction
extending parallel with the said chamber.

By using the above mentioned particularly preferred
embodiment of the apparatus according to the invention
in the coating of e.g. web, mat or sheet formed base lay-
ers it is possible to coat in a simple manner both the
upper side and the lower side of the base layer as well
as its side edge surfaces, as the polymer material dis-
pensed outside the width dimension of the base layer can
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be applied to said side edge surfaces partly by means of
the suction device.

The high pressure gas used for elongation of the pol-
ymer material extruded from the nozzles is preferably
atmospheric air.

The high pressure gas used is preferably hot in order
to avoid excessive cooling of the extruded polymer melt
before it is deposited on the surface of the base layer.

The gas can be pressurized by means of e.g. a
blower or a compressor.

As mentioned above, the melt spray apparatus
according to the invention can optionally comprise
means for mixing a gas into the polymer melt so as to
form a melt/gas mixture.

When such a melt/gas mixture is dispensed fromthe
above mentioned melt spray apparatus, the gas will
expand in the polymer melt, and as a result a certain
foaming of the dispensed polymer material is obtained
during the cooling of the melt and the subsequent solid-
ification thereof to form a netting consisting of partially
foamed strings.

By using foamed fibres a surface coating can be
obtained, which covers a greater portion of the surface
of the base layer and hence has an increased tactility
and mineral fibre retention capacity compared to a coat-
ing consisting of non-foamed fibres and of the same sur-
face weight.

Alternatively, the above mentioned increased cover-
ing capacity can be utilized to form a coating having a
lower surface weight and hence to reduce the material
consumption.

The gas used for admixture with the polymer melt
can be nitrogen or carbon dioxide.

The invention will now be described in further details
with reference to the drawings, wherein
Fig. 1 is a perspective view of a preferred embodi-
ment of the apparatus according to the inven-
tion,

Fig. 2 is a sectional view of the lower portion of the
dispensing container of the apparatus of Fig.
1, and

Fig. 3 is a perspective view of another preferred
embodiment of the apparatus according to
the invention.

Fig. 1 shows an apparatus 1 comprising an open
container 2 for filling of a thermoplastic polymer material
in a solid form, e.g. in the form of pellets, the lower portion
of the container 2 having the form of a hopper 3 debouch-
ing into a pipe 4 by means of which the container 2 is
connected with an extruder 5 wherein a heating of the
polymer material for melting thereof is effected and from
which the polymer melt obtained is extruded.

The extrusion of the polymer melt from the extruder
5 is effected by means of a rotatable screw conveyor
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located in the interior of the extruder 5 and which is driven
by a motor (not shown).

The polymer melt extruded from the exiruder 5 is
conveyed via a pipe 6 and by means of a pump (not
shown) to an oblong dispensing container 7 which nar-
rows downwardly, and which in its bottom comprises a
number of closely spaced nozzles disposed in a row,
through which the polymer melt is extruded under the
influence of the pressure generated by the pump.

The two side walls of the dispensing container 7
have the form of double walls for forming two slot-formed
chambers along the outside of the dispensing container.
A slot extending along the row of nozzles is formed at
the lower end of each of the two side wall chambers.

Via a pipe 10 hot air is blown into the two side wall
chambers by a blower 8 driven by a motor 9 and further
out through the two appertaining slots and hence closely
past the nozzles where it serves to elongate the polymer
strings extruded through the nozzles and to break up
said strings in separate fibres and/or filaments 11.

The dispensing container 7 is located above a min-
eral fibore web 12 conveyed on a conveyor belt (not
shown) transversely to the direction of advance of the
web. The dispensing container 7 has a length corre-
sponding to the width of the mineral fibre web 12.

The fibres and/or filaments 11 emitted from the dis-
pensing container are deposited on the surface of the
mineral fibre web 12 so as to form a coherent netting 13.

Below the mineral fibre web 12 a suction box 14 is
located vis-a-vis the dispensing container 7 and between
two conveyor belts (not shown), said suction box remov-
ing the air blown out through the slots in the side wall
chambers.

The suction box 14 is connected with a suction pump
(not shown) via a pipe 15.

Fig. 2 shows a cross section of the lower portion of
the dispensing container 7 of the apparatus of Fig. 1. The
dispensing container 7 comprises an interior chamber
20 for containing the polymer melt and two side wall
chambers 21 for supplying air.

The interior chamber 20 tapers downwards and in
the outermost portion of the tapered section 22 an open-
ing 23 is formed for the dispensing of polymer melt.

In the bottom of each of the two side wall chambers
21 a slot 24 is formed along the outermost portion of the
tapered section 22, through which air is blown out from
the side wall chambers 21.

The air blown out through the slots 24 is directed to
the tip of the interior chamber 20 where it is contacted
with the dispensed polymer melt for the elongation and
breaking up of the melt.

Fig. 3 shows an apparatus 30 comprising a polymer
melting chamber housing 31 for producing a polymer
melt, which housing 31 via a tube 32 is connected with
an oblong melt distribution chamber 33 connected via a
number of tubes 34 with a number of vertical pressure
guns 35 disposed in a row along the melt distribution
chamber 33 and which comprise a channel formed noz-
zle.
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The housing 31 contains a melting chamber wherein
a thermoplastic, solid polymer material supplied thereto,
e.g. in the form of pellets, is heated by electric heating
elements to melt it and from which the polymer melt
obtained is subsequently pumped through the tube 32,
the distribution chamber 33, the tubes 34 and the pres-
sure guns 35 by a pump located in the housing 31.

Furthermore, the apparatus 30 comprises means
(not shown) for supplying air to each pressure gun 35.

The air supplied to the pressure guns 35 is divided
in each pressure gun 35 into a number of elongation
streams and a number of orientation streams.

The elongation streams serve to elongate the poly-
mer material dispensed from the nozzle and optionally
to break it up in individual fibres and/or filaments 36,
whereas the orientation streams primarily serve to dis-
tribute the fibres and/or filaments 36 obtained in the lon-
gitudinal direction of the pressure gun row and optionally
also to further elongate and break up the polymer mate-
rial.

The pressure guns 35 comprise a number of chan-
nels for directing the elongation streams, said channels
debouching close to the nozzle channel and having a
form which impart to the individual partial streams such
a direction that the major portion of the formed polymer
fibres and/or filaments 36 in a distance from the mouth
of the nozzle are distributed in such a manner that the
polymer material forms an approximately circular deposit
on a horizontal stationary base.

Furthermore, the pressure guns 35 comprise a
number of channels for directing the orientation streams,
said channels debouching in both a greater axial and a
greater radial distance from the mouth of the channel
formed nozzle than the orientation streams. The chan-
nels have a form which imparts to the partial streams
such a direction that the major portion of the polymer
fibres and/or filaments 36 are distributed in such a man-
ner that the polymer material forms an oblong approxi-
mately oval deposit on a horizontal stationary base.

The row of pressure guns 35 is disposed above a
mineral fibre web 37 conveyed on a conveyor belt (not
shown) transversely to the direction of advance of the
web. The pressure guns 35 are equally spaced and
extend over the entire width of the mineral fibre web 37.

The fibres and/or filaments 36 dispensed from the
pressure guns 35 are deposited on the upper side of the
mineral fibre web 37 so as to form a coherent netting 38.

Below the mineral fibre web 37 a suction box 39 is
located vis-a-vis the row of pressure guns 35 and
between two conveyor belts (not shown), said suction
box removing the air blown out from the pressure guns
35.

The suction box is connected with a suction pump
(not shown) via a pipe 40.

The invention will now be described in further details
with reference to the following examples.
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Example 1

In a full scale test plant a series of tests were carried
out in which rock fibre webs were coated with fibres of a
thermoplastic polymer material by use of the method
according to the invention.

The tests were carried out by use of a melt blow
apparatus comprising a dispensing chamber located
above the rock fibre webs and having a greater length
than the width of the rock fibre webs and a suction box
located below the said webs and vis-a-vis the dispensing
chamber. The distance between the nozzles of the dis-
pensing chamber and the upper side of the rock fibre
webs was about 0.5 m.

The rockfibre webs contained about 1.6% by weight
of a binder in the form of phenol formaldehyde and had
a specific weight of about 30 kg/m3 and a thickness of
about 100 mm. The webs had a surface temperature of
about 20°C.

The polymer starting material used was a polyester
in the form of a granulate marketed under the name EMS
G760.

The polyester was melted in an extruder and subse-
quently the melt obtained was extruded through the noz-
zles in the dispensing chamber and the extruded
polymer strings were elongated by means of two gas
streams and broken up to form separate fibres which
were deposited on the upper surface and the side edge
surfaces of the rock fibre webs.

Inthe tests a surface coating having a surface weight
of partly 10 g/m2 and partly 15 g/m2 was formed. The
surface coating had the appearance of a non-woven
material.

The coated rock fibre webs produced had a tactility
corresponding completely to the tactility of the prior art
mineral fibre elements having a surface coating consist-
ing of polyester.

The polyester fibres applied had an average diame-
ter of about 5 pm.

The surface coating having a surface weight of 10
g/m2 had a thermal value of 0.3 MJ/m2, whereas the
coating having a surface weight of 15 g/m2 had a thermal
value of 0.45 MJ/m2. For comparison it should be noted
that a surface coating consisting of a non-woven material
of polyester and having a surface weight of 20 g/m2 and
an adhesive layer of phenol formaldehyde resin has a
thermal value of 1.0 MJ/mz2.

Furthermore, the air permeability of the rock fibre
webs produced was determined and the results showed
that no significant difference in air permeability was
observed between the said coated webs and corre-
sponding webs with no coating.

Furthermore, in the tests a mineral fibre web com-
prising a surface coating having a surface weight of 15
g/m2 on both sides of the web was produced.

The tensile strength of this web was determined and
as aresult it was found that the tensile strength was 25%
higher than the tensile strength of a corresponding rock
fibre web without any surface coating.
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Example 2

In a full scale test plant a series of tests were caried
out in which rock fibre webs were coated with fibres of a
thermoplastic polymer material by use of the method
according to the invention.

An initial test series was carried out by use of a melt
spray apparatus wherein the pressure guns were located
in a row above the rock fibre webs and spaced 10 cm
apart, and each individual pressure gun laid out a layer
of a width of from 10 cm to 15 cm. The distance between
the nozzle mouths of the pressure guns and the upper
side of the mineral fibre webs was of from about 0.3 to
about 0.5 m.

Air having a pressure of 4-5 bars and a temperature
of 210-230°C was used as elongation and orientation
gas.

The rock fibre webs contained about 1.6% by weight
of a binder in the form of phenol formaldehyde and had
a specific weight of about 30 kg/m3 and a thickness of
about 100 mm. The webs had a surface temperature of
about 20°C on the application of the surface coating.

A polyester marketed by the company Huls under
the name Dynapol S 390 was used as polymer material.

The polyester was melted in a melting vessel at a
temperature of about 220°C, and subsequently the melt
obtained was extruded through the nozzles in the pres-
sure guns, and the extruded polymer strings were elon-
gated by a number of air streams and broken up so as
to form separate fibres which were deposited on the sur-
face of the rock fibre webs. All the sides of the webs were
coated.

The coating formed had a surface weight of 15 g/m2
and the adhesion between the rockfibre material and the
coating was satisfactory as tearing tests showed that the
rock fibre material was spread out in separate layers
before the surface coating was torn off the rock fibre
material. The polyester fibres applied had an average
diameter of about 40 um. The coating was tactile.

Another test series was carried out by use of a melt
spray apparatus comprising means for mixing a gas into
the polymer melt. The remaining characteristics of the
apparatus were identical with those of the apparatus
used in the initial test row, just as the remaining test con-
ditions were identical with those used in the initial test
series.

In this test series a synthetic hot melt marketed
under the name Henkel Q2279 was used as a polymer
material.

The polymer was melted in a melting vessel at atem-
perature of about 160°C, and subsequently a foaming
gas in the form of nitrogen was admixed with the melt
and the mixture of melt and gas obtained was then
extruded through the nozzles in the pressure guns.

The extruded melt/gas mixture was then elongated
by a number of air streams and broken up so as to form
separate fibres which were deposited on the surface of
the rock fibre webs. All the sides of the webs were
coated.
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The surface coating formed had a surface weight of
15 g¢/m2, and the adhesion between the rock fibre mate-
rial and the coating was satisfactory, as tearing tests
showed that the rock fibre material was broken up in sep-
arate layers before the surface coating was torn off the
rock fibre material.

The polymer fibres applied had an average diameter
of about 80 pm, and the netting formed covered a greater
portion of the surface of the rock fibre material than the
netting formed in the initial test series, but the netting
consisting of foamed fibres was still permeable to air,
however.

The coating formed in the second test series had an
increased tactility and rock fibre retention capacity as
compared to the coating formed in the initial test series.

Claims

1. A method of producing a mineral fibre element com-
prising a mineral fibre base layer (12;37) having a
surface coating (13;38) in the form of a fibrous net-
ting formed of a thermoplastic polymer material,
wherein such a surface coating is provided on at
least a part of the surface of the base layer, charac-
terized in that the surface coating is formed directly
on the surface of the base layer and that the surface
coating is formed by heating a thermoplastic poly-
mer material so as to melt it and distributing the pol-
ymer melt obtained in the form of fibres and/or
filaments on the surface of the base layer and cool-
ing it to form a solid layer.

2. A method according to claim 1, characterized in
that the surface coating (13;38) has a surface weight
of from 2 g/m2 to 50 g/m2, preferably from 5 g/m2 to
20 g/m2, most preferably from 10 g/m?2 to 15 g/m2.

3. A method according to claim 1 or 2, characterized
in that the base layer (12;37) has the form of an end-
less web, a web, a matt or a sheet.

4. An apparatus (1;30) for carrying out the method
according to any of the claims 1-3, characterized in
that it comprises one or more units, each unit com-
prising means (5;31) for melting a thermoplastic pol-
ymer material, a number of nozzles (23;35), means
for extruding the polymer melt obtained through the
nozzles and distributing the extruded polymer mate-
rial on the surface of a mineral fibre base layer
(12;37), and means (24) for directing one or more
high pressure gas streams closely past the nozzles
in order to elongate the extruded polymer material
so as to form thin filaments and/or fibres (11;36).

5. An apparatus (1;30) according to claim 4, charac-
terized in that it comprises means for supporting
and optionally conveying the base layer.
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6. Anapparatus (1;30) according to claim 4 or 5, char-
acterized in that it comprises a suction device
(14,15;39,40).

7. Anapparatus (1) according to any of the claims 4-6,
characterized in that it comprises an oblong dis-
pensing chamber (20) which via a pump is in liquid
communication with the melting means (5) and
which at its distal end comprises a number of closely
spaced nozzles (23), two chambers (21) located
along the two side walls of the dispensing chamber
and at the distal end of which a longitudinal slot (24)
is formed, and means for directing a high pressure
gas stream through the said side wall chambers and
out through the slots.

8. An apparatus (30) according to any of the claims 4-
6, characterized in that it optionally comprises
means for mixing a gas into the polymer melt and
that it comprises a number of pressure guns (35),
each comprising a nozzle, and which via a pump are
in liquid communication with the melting means (31),
and means for directing one or more high pressure
gas streams past each of the mouths of the pressure
guns.

9. An apparatus (30) according to claim 8, character-
ized in that one or more units together comprise a
number of pressure guns (35) which can be dis-
posed and/or moved in such a manner that the pol-
ymer material (36) emitted by the guns can be
distributed over the entire surface of the base layer
(37).

10. An apparatus (1) according to claim 7, wherein the
apparatus comprises a suction device (14,15), char-
acterized in that it comprises a dispensing chamber
(20) having a length greater than the dimension of
the base layer (12) in the direction extending parallel
with the said chamber.

Patentanspriiche

1. Verfahren zur Herstellung von Mineralfaserbautei-
len, die eine Mineralfaserbasisschicht (12, 37) mit
einer Oberflachenbeschichtung (13, 38) in Form
eines fasrigen Geflechtes aus thermoplastischem
Polymermaterial umfassen, wobei die Oberflachen-
beschichtung auf wenigstens einem Teil der Ober-
flache der Baisschicht ausgebildet ist,
dadurch gekennzeichnet,
daB die Oberflachenbeschichtung direkt auf der
Oberflache der Basisschicht gebildet wird, daB die
Oberflachenbeschichtung durch Erhitzen eines
thermoplastischen  Polymermaterials bis zur
Schmelze gebildet wird und daB durch Verteilen der
erhaltenen Polymerschmelze in Form von Fasern
und/oder Filamenten auf der Oberflache der Basis-
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schicht und durch Abkthlen eine feste Schicht gebil-
det wird.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB die Oberflachenbeschichtung (13, 38) ein
Oberflachengewicht von 2 g/m2 bis 50 g/m2, vor-
zugsweise von 5 g/m2 bis 20 g/m2, besonders bevor-
zugt von 10 g/m?2 bis 15 g/m2 hat.

Verfahren nach den Ansprlichen 1 oder 2, dadurch
gekennzeichnet, daB die Basisschicht (12, 37) die
Form eines endlosen Gewebes, eines Gewebes,
einer Matte oder einer Platte hat.

Vorrichtung (1, 30) zur Durchfiihrung des Verfahrens
nach einem der Ansprtiche 1 bis 3, dadurch gekenn-
zeichnet, daB diese eine oder mehrere Einheiten
umfaBt, wobei jede Einheit eine Einrichtung (5, 31)
zum Schmelzen von thermoplastischem Polymer-
material, eine Anzahl von Disen (23, 35), eine Ein-
richtung zum Extrudieren der erhaltenen
Polymerschmelze durch die Dlsen und zur Vertei-
lung des extrudierten Polymermaterials auf der
Oberflache einer Mineralfaserbasisschicht (12, 37),
und eine Einrichtung (24) zur Fihrung eines oder
mehrerer Hochdruckgasstrome dicht an den Disen
vorbei, so angebracht das extrudierte Polymerma-
terial zu elongieren, so daB dinne Filamente
und/oder Fasern (11, 36) geformt werden, umfaft.

Vorrichtung (1, 30) nach Anspruch 4, dadurch
gekennzeichnet, daB diese eine Einrichtung zum
Halten und optional zum Beférdern der Basisschicht
umfaBt.

Vorrichtung (1, 30) nach Anspruch 4 oder 5, dadurch
gekennzeichnet, daB diese eine Saugeinrichtung
(14, 15, 39, 40) umfaBt.

Vorrichtung (1) nach einem der Anspriiche 4 bis 6,
dadurch gekennzeichnet, daB diese eine langliche
Ausgabekammer (20), die Gber eine Pumpe in fliis-
sigkeitsférdernder Verbindung mit der Schmelzein-
richtung (5) steht und an ihrem &uBeren Ende eine
Anzahl dichtstehender Diisen (23) aufweist, zwei
sich entlang der Seitenwénde der Ausgabekammer
befindende Kammern (21), an deren Ende ein lang-
licher Schilitz (24) geformt ist, und eine Einrichtung
zur Fuhrung von Hochdruckgasstréomen durch die
besagten Seitenkammern und durch den Schilitz
nach auBen umfaft.

Vorrichtung (30) nach einem der Anspriiche 4 bis 6,
dadurch gekennzeichnet, daB diese optional eine
Einrichtung zum Mischen von Gasen indie Polymer-
schmelze umfaBt und daB diese eine Anzahl von
Ausgabepressen (35), die jeweils eine Dlse umfas-
sen und (ber eine Pumpe in flissigkeitsférdernder
Verbindung mit der Schmelzeinrichtung (31) stehen,
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10.

und eine Einrichtung zur Flhrung eines oder meh-
rerer Hochdruckgasstréme durch die Offnungen der
einzelnen Ausgabepressen umfaBt.

Vorrichtung (30) nach Anspruch 8, dadurch gekenn-
zeichnet, dafB eine oder mehrere Einheiten zusam-
men eine Anzahl von Ausgabepressen (35)
umfassen, welche derart eingerichtet und/oder
bewegt werden kénnen, daB das von den Pressen
emittierte Polymermaterial (36) Uber der ganzen
Oberflache der Basisschicht (37) verteilt werden
kann.

Vorrichtung (1) nach Anspruch 7, wobei die Vorrich-
tung eine Saugeinrichtung (14, 15) umfaBt, dadurch
gekennzeichnet, daB diese eine Ausgabekammer
(20) umfaBt, deren Lange gréBer ist, als die Abmes-
sung der Basisschicht (12) in Richtung parallel zur
beschriebenen Kammer.

Revendications

Procédé de fabrication d'un élément de fibres miné-
rales comprenant une couche de base de fibres
minérales (12;37) présentant un revétement de sur-
face (13;38) sous la forme d'une nappe formée d'un
matériau polymére thermoplastique, selon lequel on
dépose un tel revétement de surface sur au moins
une partie de la surface de la couche de base,
caractérisé en ce que le revétement de surface est
formé directement sur la surface de la couche de
base et en ce que le revétement de surface estformé
par chauffage d'un matériau polymeére thermoplas-
tique de maniére a le fondre et par distribution du
produit fondu polymére ainsi obtenu sous la forme
de libres et/ou de filaments sur la surface de la cou-
che de base, et par refroidissement de ce produit
pour former une couche solide.

Procédé selon la revendication 1, caractérisé en ce
que le revétement de surface (13;38) présente une
densité surfacique comprise entre 2 g/m2 et 50 g/m2,
de préférence comprise entre 5 g/m?2 et 20 g/m2, et
de maniére encore préférée comprise entre 10 g/m2
et 15 g/m2.

Procédé selon la revendication 1 ou 2, caractérisé
en ce que la couche de base (12;37) se présente
sous la forme d'une toile sans fin, d'une toile, d'un
mat ou d'une feuille.

Machine ou appareillage (1;30) pour la mise en
oeuvre du procédé selon l'une quelconque des
revendications 1-3, caractérisé en ce qu'l com-
prend une ou plusieurs unités, chaque unité com-
prenant des moyens (5;31) pour opérer la fusion
d'un matériau polymere thermoplastique, un certain
nombre de buses ou tuyéres (23;35), des moyens
pour extruder le produit fondu polymére ainsi obtenu
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au travers des buses ou tuyéres, et distribuer le
matériau polymére extrudé sur la surface d'une cou-
che de base de fibres minérales (12;37), ainsi que
des moyens (24) pour diriger un ou plusieurs cou-
rants de gaz sous haute pression vers un emplace-
ment trés proche de la sortie des buses ou tuyéres,
afin d'allonger le matériau polymére extrudé de
maniére a former des fibres et/ou filaments fins
(11;36).

Machine ou appareillage (1;30) selon la revendica-
tion 4, caractérisé en ce qu'il comprend des
moyens pour supporter et éventuellement transpor-
ter la couche de base.

Machine ou appareillage (1;30) selon la revendica-
tion 4 ou 5, caractérisé en ce quil comprend un
dispositif d'aspiration ou succion (14,15;39,40).

Machine ou appareillage (1) selon l'une quelconque
des revendications 4-6, caractérisé en ce quiil
comprend une chambre oblongue d'alimentation
(20) qui, par l'intermédiaire d'une pompe, se trouve
en communication liquide avec les moyens (5) per-
mettantd'opérer la fusion, et qui, & son extrémité dis-
tale, comprend un certain nombre de buses ou
tuyéres (23) séparées par de faibles intervalles ;
deux chambres (21) situées le long des deux parois
latérales de la chambre d'alimentation et a I'extré-
mité distale desquelles on forme une fente longitu-
dinale (24), ainsi que des moyens pour diriger un
courant de gaz sous haute pression au travers des-
dites chambres situées le long des parois latérales
et vers I'extérieur au travers des fentes.

Machine ou appareillage (30) selon l'une quelcon-
que des revendications 4-6, caractérisé en ce qu'il
comprend éventuellement des moyens pour mélan-
ger un gaz dans le produit fondu polymére, et en ce
qu'il comprend un certain nombre d'injecteurs pour
haute pression (35), chacun comprenant une buse
ou tuyére et qui, par l'intermédiaire d'une pompe,
sont en communication liquide avec les moyens (31)
capables d'opérer la fusion, ainsi que des moyens
pour diriger un ou plusieurs courants de gaz sous
haute pression chacun a la sortie des orifices des
injecteurs pour haute pression.

Machine ou appareillage (30) selon la revendication
8, caractérisé en ce que une ou plusieurs unités
comprennent ensemble un certain nombre d'injec-
teurs pour haute pression (35) qui peuvent étre dis-
posés et/ou déplacés de telle fagon que le matériau
polymeére (36) émis par les injecteurs peut étre dis-
tribué sur la totalité de la surface de la couche de
base (37).

Machine ou appareillage (1) selon la revendication
7, selon lequel la machine ou appareillage com-
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prend un dispositif d'aspiration ou succion (14, 15),
caractérisé en ce qu'il comprend une chambre
d'alimentation (20) présentant une longueur plus
importante que la dimension de la couche de base
(12) dans la direction s'étendant parallélement a
ladite chambre.
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