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Description

[0001] The present invention generally relates to the technical field of producing mineral fiber-insulating plates. Min-
eral fibers generally comprise fibers such as rockwool fibers, glass fibers, etc. More precisely, the present invention
relates to a novel technique of producing a mineral fiber-insulating web from which mineral fiber-insulating plates are
cut. The mineral fiber-insulating plates produced from the mineral fiber-insulating web produced in accordance with
the present invention exhibit advantageous characteristics as to mechanical performance, such as modulus of elasticity
and strength, low weight and good thermal-insulating property.

[0002] Mineral fiber-insulating webs are normally hitherto produced as homogeneous webs, i.e. webs in which the
mineral fibers of which the mineral fiber-insulating web is composed, are generally orientated in a single predominant
orientation which is mostly determined by the orientation of the production line on which the mineral fiber-insulating
web is produced and transmitted during the process of producing the mineral fiber-insulating web. The product made
from a homogeneous mineral fiber-insulating web exhibits characteristics which are determined by the integrity of the
mineral fiber-insulating web and which are predominantly determined by the binding of the mineral fibers within the
mineral fiber-insulating plate produced from the mineral fiber-insulating web, and further predominantly determined by
the area weight and density of the mineral fibers of the mineral fiber-insulating plate.

[0003] The advantageous characteristics of mineral fiber-insulating plates of a different structure has to some extent
already been realized as techniques for the production of mineral fiber-insulating plates in which the mineral fibers are
orientated in an overall orientation different from the orientation determined by the production line, has been devised,
vide Published International Patent Application, International Application No. PCT/DK91/00383, International Publica-
tion No. W092/10602, US patent No. 4,950,355, Swedish patent No. 441,764, US patent No. 2,546,230 and US patent
No. 3,493,452. Reference is made to the above patent applications and patents.

[0004] From the above published international patent application, International Publication No. W092/10602, a meth-
od of producing an insulating mineral fiber plate composed of interconnected rod-shaped mineral fiber elements is
known. The method includes cutting a continuous mineral fiber web in the longitudinal direction thereof in order to form
lamellae, cutting the lamellae into desired lengths, turning the lamellae 90° about the longitudinal axis and bonding
the lamellae together for forming the plate. The method also includes a step of curing the continuous mineral fiber web,
or alternatively the plate composed of the individual lengths of lamellae bonded together for the formation of the plate.
[0005] From Swedish patent No. 441,764, a technique of producing mineral fiber boards or plates composed of rod-
shaped elements is known, which technique is similar to the technique described in the above mentioned international
patent application. Thus, according to the technique described in the above Swedish patent, a web of a mineral fiber
material is cut into rod-shaped elements of a specific length which are thereupon turned and reassembled into a com-
posite rod-shaped mineral fiber plate structure in which the rod-shaped elements are glued together by means of
strands of bonding material which are introduced into through-going apertures of the composite rod-shaped mineral
fiber plate structure in a separate production step.

[0006] From US patent No. 2,546,230, a technique of producing mineral fiber boards or plates composed of rod-
shaped elements are known. Thus, the technique described in US patent No. 2,546,230 is very much similar to the
techniques known from the above-mentioned international patent application and the above-mentioned Swedish patent
and involves a separate step of bonding the rod-shaped lamellae together by means of an appropriate bonding agent.
[0007] From US patent No. 3,493,452, a method of producing a fibrous sheet structure including filaments or fibers
of a polymeric material such as polyethylene trephtalate or polyhexamethyleaditamide is known. The method includes
producing the polymeric material filaments or fibers by means of a carting machine from a supply of filaments or fibers
constituted by a porous resilient batt of filaments or fibers, collecting the polymeric material filaments or fibers on a
belt for the formation of a continuous web of polymeric material filaments or fibers, compressing the web, cutting the
web into a series of parallel fiber strips including polymeric material filaments or fibers and turning the fiber strips 90°
about the longitudinal axis and adjoining the strips together as the strips are caused to effect unification solely through
the release of a compression effect which has been applied to the strips during the process of turning the strips. The
web produced in accordance with the technique described in the above US patent is suitable for manufacturing fabrics
such as carpets, blankets, bed spreads, bathrobes etc.

[0008] An object of the present invention is to provide a novel method of producing a mineral fiber-insulating web
from which mineral fiber-insulating plates may be cut which method renders it possible in an online production plant
to produce mineral fiber-insulating plates which are of a composite and complex structure providing distinct advantages
as compared to the prior art homogeneous single direction orientated mineral fiber-containing plates.

[0009] A particular advantage of the present invention relates to the novel mineral fiber-insulating plate according to
the present invention and produced in accordance with the method according to the present invention which as com-
pared to prior art mineral fiber-insulating plates contains less mineral fibers and is consequently less costly than the
prior art mineral fiber-insulating plates, still exhibiting advantages as compared to the prior art mineral fiber-insulating
plates relating to mechanical performance and thermal-insulating properties.
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[0010] A particular feature of the present invention relates to the fact that the novel mineral fiber-insulating plate
according to the present invention and produced in accordance with the method according to the present invention is
produceable from less mineral fibers or less material as compared to the prior art mineral fiber-insulating plate still
providing the same properties as the prior art mineral fiber-insulating plate regarding mechanical performance and
thermal-insulating properties, thus, providing a more lightweight and more compact mineral fiber-insulating plate prod-
uct as compared to the prior art mineral fiber-insulating plate product reducing transport, storage and handling costs.
[0011] The above object, the above advantage and the above feature together with numerous other objects, advan-
tages and features which will be evident from the below detailed description of present preferred embodiments of the
invention are obtained by a method according to the present invention comprising the following steps:

a) producing a first non-woven mineral fiber web defining a first longitudinal direction parallel with the mineral fiber
web and a second transversal direction parallel with the first mineral fiber web, the first mineral fiber web containing
mineral fibers arranged generally in the second transversal direction and including a first curable bonding agent,
b) moving the first mineral fiber web in the first longitudinal direction of the first mineral fiber web,

¢) folding the first mineral fiber web parallel with the first longitudinal direction and perpendicular to the second
transversal direction so as to produce a second non-woven mineral fiber web, the second mineral fiber web com-
prising a central body and surface layers arranged on opposite sides of the central body, the central body containing
mineral fibers arranged generally perpendicular to the first longitudinal direction and the second transveral direc-
tion, and the surface layers containing mineral fibers arranged generally in the second transversal direction,

d) moving the second mineral fiber web in the first longitudinal direction,

e) producing a third non-woven mineral fiber web defining a third direction parallel with the third mineral fiber web,
the third mineral fiber web containing mineral fibers arranged generally in the third direction and including a second
curable bonding agent, the third mineral fiber web being a mineral fiber web of a higher compactness as compared
to the second mineral fiber web,

f) adjoining the third mineral fiber web to the second mineral fiber web in facial contact therewith for producing a
fourth composite mineral fiber web, and

g) curing the first and second curable bonding agents so as to cause the mineral fibers of the fourth composite
mineral fiber web to bond to one another, thereby forming the mineral fiber-insulating web.

[0012] The third non-woven mineral fiber web which is adjoined to the second mineral fiber web in step f) may con-
stitute a separate mineral fiber web. Thus, the first and the third mineral fiber webs may be produced by separate
production lines which are joined together in step f).

[0013] Inaccordance with a first embodiment of the method according to the present invention, the third non-woven
mineral fiber web is produced by separating a surface segment layer of the first mineral fiber web therefrom and by
compacting the surface segment layer for producing the third mineral fiber web.

[0014] The third mineral fiber web may additionally be produced by compacting the surface segment layer comprising
the step of folding the surface segment layer so as to produce the third mineral fiber web containing mineral fibers
arranged generally orientated transversely relative to the longitudinal direction of the third mineral fiber web.

[0015] According to a further, presently preferred embodiment of the method according to the present invention, the
third non-woven mineral fiber web is produced by separating one of the surface layers of the second mineral fiber web
produced in step ¢) from the central body thereof and by compacting the surface layer for producing the third mineral
fiber web. Provided the third mineral fiber web is produced by separating the surface layer from the second mineral
fiber web, the mineral fibers of the third mineral fiber web maintain the general orientation of the mineral fibers of the
second mineral fiber web, i.e. the orientation generally in the second transversal direction.

[0016] The method according to the present invention preferably further comprises the additional step similar to step
e) of producing a fifth non-woven mineral fiber web similar to the third mineral fiber web, and the step of adjoining in
step f) the fifth mineral fiber web to the second mineral fiber web in facial contact therewith and so as to sandwich the
second mineral fiber web between the third and fifth mineral fiber web in the fourth mineral fiber web. By producing a
fifth non-woven mineral fiber web an integral composite mineral fiber structure of the fourth mineral fiber web is ac-
complished in which structure, the central body originating from the second mineral fiber web is sandwiched between
opposite compacted surface layers constituted by the third and the fifth mineral fiber webs.

[0017] The step of folding the first mineral fiber web is preferably carried out so as to produce continuous ondulation
extending in the first longitudinal direction of the first mineral fiber web in order to produce an accurately structured,
folded second mineral fiber web from which the surface layer(s) are easily separated.

[0018] Provided the third mineral fiber web is provided as surface layers separated from the second mineral fiber
web, the mineral fibers of the third mineral fiber web are as discussed above generally orientated along the second
transversal direction. Consequently, the third direction may coincide with the second transversal direction and conse-
quently be perpendicular to the first longitudinal direction.
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[0019] Provided the third non-woven mineral fiber web is produced by a separate production line, the third direction
may be of any arbitrary orientation, e.g. be identical to the first longitudinal direction and consequently, be perpendicular
to the second transversal direction.

[0020] The method according to the present invention further preferably comprises the introduction step of producing
a first mineral fiber web from a basic, non-woven mineral fiber web by arranging the basic mineral fiber web in over-
lapping layers so as to provide a more homogeneous and compact mineral fiber web as compared to the basic mineral
fiber web which additionally contains mineral fibers generally orientated along the longitudinal direction of the basic
mineral fiber web. By producing the first mineral fiber web from the basic, non-woven mineral fiber web by arranging
the basic mineral fiber web in overlapping layers, the general orientation of the mineral fibers of the basic, non-woven
mineral fiber web is shifted from the longitudinal direction of the basic mineral fiber web to the transversal direction of
the first non-woven mineral fiber web. The basic, non-woven mineral fiber web is preferably arranged in overlapping
relation generally in the second transversal direction.

[0021] Inaccordance withthe technique described inthe above-mentioned published international patent application,
application No. PCT/DK91/00383, publication No. WO 92/10602, the first and second non-woven mineral fiber webs
are preferably exposed to compacting and compression in order to provide more compact and more homogeneous
mineral fiber webs. The compacting and compression may include heigt compression, longitudinal compression, trans-
versal compression and combinations thereof. Thus, the method according to the present invention preferably further
comprises the additional step of height-compressing the first non-woven mineral fiber web produced in step a) and
preferably produced from the basic non-woven mineral fiber web as described above.

[0022] Further preferably, the method according to the present invention may comprise the additional step of longi-
tudinally compressing the first non-woven mineral fiber web produced in step a) and additionally or alternatively the
additional step of longitudinally compressing the second non-woven mineral fiber web produced in step ¢). By perform-
ing a longitudinal compression, the mineral fiber web exposed to the longitudinal compression is made more homo-
geneous, resulting in an overall improvement of the mechanical performance and, in most cases, the thermal-insulating
property of the longitudinally compressed mineral fiber web as compared to a non-longitudinally compressed mineral
fiber web.

[0023] As will be evident from the detailed description below of presently preferred embodiments of the present
invention, the mineral fiber-insulating plates produced in accordance with the method according to the present invention
exhibit surprisingly improved mechanical properties and mechanical performance, provided the second non-woven
mineralfiber web produced in step ¢) is exposedto transversal compression, producing a homogenization of the mineral
fiber structure of the second non-woven mineral fiber web. The transversal compression of the second non-woven
mineral fiber web results in a remarkable improvement of the mechanical properties and performance of the final
mineral fiber-insulating plates produced from the second non-woven mineral fiber web, which improvement is believed
to originate from a mechanical repositioning of the mineral fibers of the second non-woven mineral fiber web, as the
second non-woven mineral fiber web is exposed to the transversal compression, by which repositioning the mineral
fibers of the second non-woven mineral fiber web are evenly distributed throughout the uncured mineral fiber web.
[0024] The method according to the present invention may further preferably and advantageously comprise the step
of applying a foil to a side surface of both side surfaces of the first non-woven mineral fiber web and/or applying a foil
1o a side surface or both side surfaces of the second non-woven mineral fiber web. The foil may be a foil of a plastics
material, such as a continuous foil, a woven or non-woven mesh, or alternatively a foil of a non-plastics material, such
as a paper or cloth material. The mineral fiber-insulating web produced in accordance with the method according to
the present invention may, as discussed above, be provided with two oppositely arranged mineral fiber webs sand-
wiching a central body of the composite mineral fiber-insulating web. Provided the mineral fiber-insulating web is pro-
duced as a three-layer assembly, one or both outer side surfaces may be provided with similar or identical surface
coverings.

[0025] The method according to tne present invention may further comprise the additional step of compressing the
fourth composite mineral fiber web prior to introducing the fourth composite mineral fiber web into the curing oven. The
compressing of the fourth composite mineral fiber web may comprise height compression, longitudinal compression
and/or transversal compression. By compressing the fourth composite mineral fiber web, the homogenity of the final
product is believed to be improved as the compressing of the fourth composite mineral fiber web produces a homog-
enizing effect on the central body of the fourth composite mineral fiber web, which central body is constituted by the
central body of the second non-woven mineral fiber web.

[0026] I|n order to provide a more homogeneous and compact mineral fiber web to be introduced into the curing oven
in step g), the method according to the present invention preferably further comprises the additional step of compacting
the fourth composite mineral fiber web prior to introducing the fourth composite mineral fiber web into the curing oven.
By compacting the fourth composite mineral fiber web, the homogenity of the final product is improved as the com-
pacting of the fourth composite mineral fiber web produces a homogenizing effect on the central body of the fourth
composite mineral fiber web, which central body is constituted by the central body of the second non-woven mineral
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fiber web.

[0027] The step g) of curing the first curable bonding agent and optionally the second and third curable bonding
agents as well may, dependent on the nature of the curable bonding agent or agents, be carried out in numerous diffent
ways, e.g. by simply exposing the curable bonding agent or agents to a curing gas or a curing atmosphere, such as
the atmosphere, by exposing the curable bonding agent or agents to radiation, such as UV radiation or IR radiation.
Provided the curable bonding agent or agents are a heat-curable bonding agents, such as conventional resin-based
bonding agents normally used within the mineral fiber industry, the process of curing the curable bonding agent or
agents includes the step of introducing the mineral fiber web to be cured into a curing oven. Consequently, the curing
process is performed by means of a curing oven. Further alternative curing appliances may comprise IR radiators,
microwave radiators, etc.

[0028] From the cured mineral fiber-insulating web produced in step g), plate segments are preferably cut by cutting
the cured fourth composite mineral fiber web into plate segment in a separate production step.

[0029] The above object, the above advantage and the above features together with numerous other objects, ad-
vantages and features is furthermore obtained by means of a plant for producing a mineral fiber-insulating web com-
prising:

a) first means for producing a first non-woven mineral fiber web defining a first longitudinal direction parallel with
the mineral fiber web and a second transversal direction parallel with the first mineral fiber web, the first mineral
fiber web being produced containing mineral fibers arranged generally in the second transversal direction and
including a first curable bonding agent,

b) second means for moving the first mineral fiber web in the first longitudinal direction of the first mineral fiber web,
¢) third means for folding the first mineral fiber web parallel with the first longitudinal direction and perpendicular
to the second transversal direction so as to produce a second non-woven mineral fiber web, the second mineral
fiber web comprising a central body and surface layers arranged on opposite sides of the central body, the central
body containing mineral fibers arranged generally perpendicular to the first longitudinal direction and the second
transveral direction, and the surface layers containing mineral fibers arranged generally in the second transversal
direction,

d) fourth means for moving the second mineral fiber web in the first longitudinal direction,

e) fifth means for producing a third non-woven mineral fiber web defining a third direction parallel with the third
mineral fiber web, the third mineral fiber web being produced containing mineral fibers arranged generally in the
third direction and including a second curable bonding agent, the third mineral fiber web being a mineral fiber web
of a higher compactness as compared to the second mineral fiber web,

f) sixth means for adjoining the third mineral fiber web to the second mineral fiber web in facial contact therewith
for producing a fourth composite mineral fiber web, and

g) seventh means for curing the first and second curable bonding agents so as to cause the mineral fibers of the
fourth composite mineral fiber web to bond to one another, thereby forming the mineral fiber-insulating web.

[0030] The plant according to the present invention may advantageously comprise any of the above features of the
method according to the present invention.
[0031] The present invention will now be further described with reference to the drawings, in which

Fig. 1 is a schematic and perspective view illustrating a first production step of producing a mineral fiber-insulating
web from a mineral fiber forming melt,

Fig. 2 is a schematic and perspective view illustrating a production step of compacting a mineral fiber-insulating
web,

Figs. 3, 4, 5 and 6 are schematic and perspective views illustrating four alternative techniques of folding a mineral
fiber-insulating web parallel with the longitudinal direction of the mineral fiber-insulating web,

Fig. 7 is a schematic and perspective view illustrating a production step of separating a surface layer of the folded
mineral fiber-insulating web produced in accordance with the techniques disclosed in Figs. 3-6, and a production
step of compacting the surface layer,

Fig. 8 is a schematic and perspective view illustrating a production step of transversely compressing a mineral
fiber-insulating web produced in the production step shown in Fig. 7,

Fig. 9 is a schematic and perspective view illustrating the production step of adjoining a surface layer, preferably
a compacted surface layer to a mineral fiber-insulating web, or preferably a remaining part of a mineral fiber-
insulating web produced in accordance with the techniques disclosed in Figs. 3-6, and from which a surface layer
has been separated in accordance with the technique disclosed in Fig. 7,

Fig. 10 is a schematic and perspective view illustrating a production step of curing a mineral fiber-insulating web
and a production step of separating the cured mineral fiber-insulating web into plate segments,
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Fig. 11 is a schematic, sectional and perspective view illustrating the folded mineral fiber-insulating web produced
in accordance with the techniques disclosed in Figs. 3-6,

Figs. 12 and 13 are diagrammatic views illustrating production parameters of an online production plant producing
general building-insulating plates from a mineral fiber-insulating web produced in accordance with the teachings
of the present invention, and

Figs. 14 and 15 are diagrammatic views similar to the views of Figs. 12 and 13, respectively, illustrating production
parameters of an online production plant producing mineral fiber heat-insulating roofing plates from a mineral fiber-
insulating web produced in accordance with the teachings of the present invention.

[0032] InFig. 1, afirststep of producing a mineral fiber-insulating web is disclosed. The first step involve the formation
of mineral fibers from a mineral fiber forming melt which is produced in a furnace 30 and which is supplied from a spout
32 of the furnace 30 to a total of four rapidly rotating spinning-wheels 34 to which the mineral fiber forming melt is
supplied as a mineral fiber forming melt stream 36. As the mineral fiber forming melt stream 36 is supplied to the
spinning-wheels 34 in a radial direction relative thereto, a cooling gas stream is simultaneously supplied to the rapidly
rotating spinning-wheels 34 in the axial direction thereof causing the formation of individual mineral fibers which are
expelled or sprayed from the rapidly rotating spinning-wheels 34 as indicated by the reference numeral 38. The mineral
fiber spray 38 is collected on a continuously operated first conveyer belt 42 forming a primary mineral fiber-insulating
web 40. A heat-curable bonding agent is also added to the primary mineral fiber-insulating web 40 either directly to
the primary mineral fiber-insulating web 40 or at the stage of expelling the mineral fibers from the spinning-wheels 34,
i.e. at the stage of forming the individual mineral fibers. The first conveyer belt 42 is, as is evident from Fig. 1, composed
of two conveyer belt sections. A first conveyer belt section which is sloping relative to the horizontal direction and
relative to a second substantially horizontal conveyer belt section. The first section constitutes a collector section,
whereas the second section constitutes a transport section by means of which the primary mineral fiber-insulating web
40 is transferred to a second and a third continuously operated conveyer belt designated the reference numeral 44
and 46, respectively, which are operated in synchronism with the first conveyer belt 42 sandwiching the primary mineral
fiber-insulating web 40 between two adjacent surfaces of the second and third conveyer belts 44 and 46, respectively.
[0033] The second and third conveyer belts 44 and 46, respectively, communicate with a fourth conveyer belt 48
which constitutes a collector conveyer belt on which a secondary mineral fiber-insulating web 50 is collected as the
second and third conveyer belts 44 and 46, respectively, are swung across the upper surface of the fourth conveyer
belt 48 in the transversal direction relative to the fourth conveyer belt 48. The secondary mineral fiber-insulating web
50 is consequently produced by arranging the primary mineral fiber-insulating web 40 in overlapping relation generally
in the transversal direction of the fourth conveyer belt 48.

[0034] By producing the secondary mineral fiber-insulating web 50 from the primary mineral fiber-insulating web 40
as disclosed in Fig. 1, a more homogeneous secondary mineral fiber-insulating web 50 is produced as compared to
the less homogeneous primary mineral fiber-insulating web.

[0035] Itis to be realized that the overall orientation of the mineral fibers of the primary mineral fiber-insulating web
40 is parallel with the longitudinal direction of the web 40 and the direction of transportation of the first conveyer belt
42. Contrary to the primary mineral fiber-insulating web 40 the overall orientation of the mineral fibers of the secondary
mineral fiber-insulating web 50 is substantially perpendicular and transversal relative to the longitudinal direction of
the secondary mineral fiber-insulating web 50 and the direction of transportation of the fourth conveyer belt 48.
[0036] InFig. 2, a station for compacting and homogenizing an input mineral fiber-insulating web 50' is shown, which
station serves the purpose of compacting and homogenizing the input mineral fiber-insulating web 50' for producing
an output mineral fiber-insulating web 50", which output mineral fiber-insulating web 50" is more compact and more
homogeneous as compared to the input mineral fiber-insulating web 50'. The input mineral fiber-insulating web 50’
may constitute the secondary mineral fiber-insulating web 50 produced in the station shown in Fig. 1.

[0037] The compacting station comprises two sections. The first section comprises two conveyer belts 52" and 54",
which are arranged at the upper side surface and the lower side surface, respectively, of the mineral fiber web 50'. The
first section basically constitutes a section in which the mineral fiber web 50" input to the section is exposed to a height
compression, causing a reduction of the overall height of the mineral fiber web and a compacting of the mineral fiber
web. The conveyer belts 52" and 54" are consequently arranged in a manner, in which they slope from an input end
at the left-hand side of Fig. 2, at which input end the mineral fiber web 50' is input to the first section, towards an output
end, from which the height-compressed mineral fiber web is delivered to the second section of the compacting station.
[0038] The second section of the compacting station comprises three sets of rollers 56' and 58', 56" and 58", and
56" and 58". The rollers 56', 56" and 56" are arranged at the upper side surface of the mineral fiber web, whereas
the rollers 58', 58" and 58" are arranged at the lower side surface of the mineral fiber web. The second section of the
compacting station provides a longitudinal compression of the mineral fiber web, which longitudinal compression pro-
duces a homogenization of the mineral fiber web, as the mineral fibers of the mineral fiber web are caused to be
rearranged as compared to the initial structure into a more homogeneous structure. The three sets of rollers 56' and
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58', 56" and 58", and 56" and 58" of the second section are rotated at the same rotational speed, which is, however,
lower than the rotational speed of the conveyer belts 52" and 54" of the first section, causing the longitudinal compres-
sion of the mineral fiber web. The height-compressed and longitudinally compressed mineral fiber web is output from
the compacting station shown in Fig. 2, designated the reference numeral 50".

[0039] Itis to be realized that the combined height-and-longitudinal-compression compacting station shown in Fig.
2 may be modified by the omission of one of the two sections, i.e. the first section constituting the height-compression
section, or alternatively the second section constituting the longitudinal-compression section. By the omission of one
of the two sections of the compacting station shown in Fig. 2, a compacting section performing a single compacting or
compression operation is provided, such as a height-compressing station or alternatively a longitudinally-compressing
station. Although the height-compressing section has been described including conveyer belts, and the longitudinally-
compressing section has been described including rollers, both sections may be implemented by means of belts or
rollers. Also, the height-compressing section may be implemented by means of rollers, and the longitudinally-com-
pressing section may be implemented by means of conveyer belts.

[0040] |In Figs. 3, 4, 5 and 6, four alternative techniques of folding a mineral fiber-insulating web in the longitudinal
direction of the mineral fiber-insulating web are disclosed. In Figs. 3, 4, 5 and 6, the mineral fiber-insulating web 50"
may constitute the output mineral fiber-insulating web 50" shown in Fig. 2, or alternatively the mineral fiber-insulating
web 50 produced in the station shown in Fig. 1.

[0041] In Fig. 3, the mineral fiber-insulating web 50" is brought into contact with a pressing roller 51, by means of
which a continuous foil 99 of a thermoplastic material is applied to the upper side surface of the mineral fiber-insulating
web 50". The continuous foil of the thermoplastic material is supplied from a roll 98. After the continuous foil 99 has
been applied to the upper side surface of the mineral fiber-insulating web 50", the mineral fiber-insulating web 50" and
the continuous foil 67 applied thereto are forced through a corrugated gate 60' which gate comprises two oppositely
arranged, corrugated guide plates 64' and 66' and two oppositely arranged end walls, one of which is designated the
reference numeral 62'. As will be readily understood, the foil 99 has to be of an elasticity allowing that the foil 99 and
the mineral fiber-insulating web 50" are folded. The end walls of the corrugated gate 60' and the corrugations of the
corrugated gate plates 64' and 66' taper from an input end of the corrugated gate 60' to an output end thereof. As the
mineral fiber-insulating web 50" and the foil 99 applied thereto are forced through the corrugated gate 60', the mineral
fiber-insulating web is folded in its longitudinal direction providing a corrugated and longitudinally folded mineral fiber-
insulating web 50".

[0042] InFig. 4, an alternative technique of producing the corrugated and longitudinally folded mineralfiber-insulating
web 50" from the plane mineral fiber-insulating web 50" is disclosed. The technique disclosed in Fig. 4 differs from the
technique described above with reference to Fig. 3 in that a gate 60" is used, which gate 60" differs from the corrugated
gate 60" shown in Fig. 3 in that the gate 60" comprises plane oppositely arranged walls one of which is designated the
reference numeral 64" and curved end walls one of which is designated the reference numeral 62".

[0043] In Fig. 5, a further alternative technique of producing a longitudinally folded mineral fiber-insulating web 50"
from the plane mineral fiber-insulating web 50" is shown. The corrugated and longitudinally folded mineral fiber-insu-
lating web 50" is in accordance with the technique shown in Fig. 5 produced by means of a roller assembly 60™
comprising plane end walls 62" serving the same purpose as the plane end walls 62' and curved end walls 62" shown
in Figs. 3 and 4, respectively, viz. the purpose of guiding the outer edges of the plane mineral fiber-insulating web 50"
to the corrugated and longitudinally folded configuration of the mineral fiber-insulating web 50". The roller assembly
60" further comprises a total of eight sets of rollers, each set of rollers containing two rollers arranged at opposite sides
of the mineral fiber-insulating web. In Fig. 5, two rollers are designated the reference numeral 68. The sets of rollers
define a tapered configuration tapering from an input end of the roller assembly 60" to an output end thereof from
which output end the corrugated and longitudinally folded mineral fiber-insulating web 50™ is supplied. The tapered
configuration serves the purpose of assisting the plane mineral fiber-insulating web 50" to corrugate and longitudinally
fold into the configuration of the folded mineral fiber-insulating web 50" shown in Fig. 5.

[0044] In Fig. 6, a further alternative technique of producing a longitudinally folded mineral fiber-insulating web 50"
is shown. According to the technique disclosedin Fig. 6, a station 60"" is employed, which station constitutes a combined
height/longitudinally-compressing station and a transversally-folding station. Thus, the station 60"" comprises a total
of six sets of rollers, three sets of which are constituted by the three sets of rollers 56', 58'; 56", 58", and 56", 58"
discussed above with reference to Fig. 2.

[0045] The station 60"" shown in Fig. 6 further comprises three sets of rollers, a first set of which is constituted by
two rollers 152' and 154/, a second set of which is constituted by two rollers 152" and 154", and third set of which is
constituted by two rollers 152" and 154™. The rollers 152", 152" and 152" are arranged at the upper side surface of
the mineral fiber-insulating web 50" like the rollers 56', 56" and 56"'. The three rollers 154', 154" and 154" are arranged
at the lower side surface of the mineral fiber-insulating web 50" like the rollers 58', 58" and 58"'. The three sets of rollers
152", 154'; 152", 154"; and 152", 154" serve the same purpose as the belt assemblies 52", 54" discussed above with
reference to Fig. 2, viz. the purpose of height compressing the mineral fiber-insulating web 50" input to the station 60"".



10

15

20

25

30

35

40

45

50

55

EP 0 678 137 B1

[0046] The three sets of height-compressing rollers 152', 154", 152", 154" and 152", 154" are like the above-de-
scribed belt assemblies 52", 54" operated at a rotational speed identical to the velocity of the mineral fiber-insulating
web 50" input to the height-compressing section of the station 60"". The three sets of rollers constituting the longitu-
dinally-compressing section, i.e. the rollers 56', 58'; 56", 58"; and 56", 58", are operated at a reduced rotational speed
determining the longitudinal compression ratio.

[0047] For generating the longitudinal folding of the mineral fiber-insulating web 50" input to the station 60"", shown
in Fig. 6, four crankshaft assemblies designated the reference numerals 160', 160", 160", and 160"" are provided. The
crankshaft assemblies are of identical structures, and in the below description a single crankshaft assembly, the crank-
shaft assembly 160", is described, as the crankshaft assemblies 160", 160" and 160"" are identical to the crankshaft
assembly 160" and comprise elements identical to the elements of the crankshaft assembly 160", however, designated
the same reference numerals added a single, a double and a triple mark, respectively.

[0048] The crankshaft assembly 160" includes a motor 162", which drives a gear assembly 164", from which an
output shaft 166" extends. A total of six gearwheels 168" of identical configurations are mounted on the output shaft
166". Each of the gearwheels 168" meshes with a corresponding gearwheel 170". Each of the gearwheels 170" con-
stitutes a drivewheel of a crankshaft lever system further comprising an idler wheel 172" and a crankshaft lever 174"
The crankshaft levers 174" are arranged so as to be lifted from a retracted position to an elevated position between
two adjacent rollers at the righ-hand, lower side of the mineral fiber-insulating web 50" input to the station 60"" and are
adapted to cooperate with crankshaft levers of the crankshaft lever system 160" positioned at the right-hand, upper
side of the mineral fiber-insulating web 50" input to the station 60"".

[0049] Similarly, the crankshaft levers of the crankshaft lever systems 160" and 160"", arranged at the left-hand,
upper and lower side, respectively, of the mineral fiber-insulating web 50" input to the station 60"", are adapted to
cooperated in a manner to be described below.

[0050] Asis evidentfrom Fig. 6, afirst set of crankshaft levers 174', 174", 174", 174"" of the crankshaft lever systems
160", 160", 160" and 160"" are positioned between the first and second sets of rollers 152', 154' and 152", 154"
Similarly, a second set of crankshaft levers are positioned between the second and third sets of rollers 152", 154" and
152", 154",

[0051] The crankshaft levers of each of the total of six crankshaft lever sets are of identical widths. Within each of
the crankshaft lever systems 160", 160", 160" and 160"", the first crankshaft lever is the widest crankshaft lever, and
the width of the crankshaft lever within each crankshaft lever system is reduced from the first crankshatft lever to the
sixth crankshaft lever positioned behind the sixth set of rollers 56", 58"

[0052] By means of the motors of the crankshaft assemblies 160', 160", 160" and 160"", the crankshaft levers of a
specific crankshaft set are rotated in synchronism with the remaining three crankshaft levers of the crankshaft lever
set in question. The crankshaft levers of all six sets of crankshaft levers are moreover operated in synchronism and in
synchronism with the velocity of the mineral fiber-insulating web 50" input to the station 60"". The widest or first set of
crankshaft levers is adapted to initiate the folding of the mineral fiber-insulating web 50", as the crankshaft levers 174"
and 174"" of the crankshaft lever systems 160" and 160"", respectively, are raised from positions below the lower side
surface of the mineral fiber-insulating web 50" and are brought into contact with the lower side surface of the mineral
fiber-insulating web 50", and as the crankshaft levers 174' and 174" of the crankshaft lever systems 160' and 160",
respectively, are simultaneously lowered from positions above the upper side surface of the mineral fiber-insulating
web 50" and brought into contact with the upper side surface of the mineral fiber-insulating web 50".

[0053] Further rotation of the output shafts 166', 166", 166" and 166"" causes the crankshaft levers of the first set
of crankshaft levers to be moved towards the center of the mineral fiber-insulating web 50", producing a central fold
of the mineral fiber-insulating web 50". As the crankshaft levers of the first set of crankshaft levers reach the central
position, the crankshaft levers of the crankshaft lever systems 160' and 160" are raised, whereas the crankshaft levers
of the crankshaft lever systems 160" and 160"" are lowered and consequently brought out of contact with the upper
and lower side surface, respectively, of the mineral fiber-insulating web 50".

[0054] As the mineral fiber-insulating web 50" is moved further through the station 60"", the next or second set of
crankshaft levers generates a second and a third fold of the mineral fiber-insulating web 50", which second or third
fold is positioned at opposite sides of the first fold, whereupon the third, the fourth, the fifth, and the sixth sets of
crankshaft levers produce additional folds of the mineral fiber-insulating web, producing an overall, longitudinal folding
of the mineral fiber-insulating web.

[0055] The width of the crankshaft levers of each set of crankshaft levers, the gear ratio of the gear assemblies 164/,
164", 164" and 164"", the gear ratio of the gearwheels 168 and 170, and the velocity of the mineral fiber-insulating
web 50" input to the station 60"" are adapted to one another and further to the rotational speed of the height compression
and the longitudinally-compressing sections of the station for producing the longitudinally-folded, and height- and lon-
gitudinally-compressed mineral fiber-insulating web 50"

[0056] The integration of the height-compressing section, the longitudinally-compressing section and the longitudi-
nally-folding section into a single station, as described above with reference to Fig. 6, is, by no means, mandatory to
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the operation of the longitudinally-folding crankshaft systems described above with reference to Fig. 6. Thus, the height-
compressing section, the longitudinally-compressing section and the longitudinally-folding section may be separated,
however, the integration of all three functions reduces the overall size of the production plant. Furthermore, it is to be
realized that the folding of the mineral fiber web as discussed above with reference to Figs. 4, 5 and 6 provides a
transversal compacting and compression of the web, further providing a homogenization of the web as compared to
the unfolded input web.

[0057] In Fig. 11, a vertical sectional view of the corrugated and longitudinally folded mineral fiber-insulated web 50"
is shown. The corrugated and longitudinally folded mineral fiber-insulating web 50" comprises a central core or body
28 and two oppositely arranged surface layers 24 and 26, which surface layers 24 and 26 are separated from the
central core or body 28 of the corrugated and longitudinally folded mineral fiber-insulating web 50" along imaginary
lines of separation 20 and 22, respectively. The surface layers 24 and 26 of the corrugated and longitudinally folded
mineral fiber-insulating web 50™ are composed of segments of the folded mineral fiber-insulating web which segments
contain mineral fibers which are orientated substantially transversally relative to the longitudinal direction of the corru-
gated and longitudinally folded mineral fiber-insulating web 50"™. The corrugated and longitudinally folded mineral fiber-
insulating web 50" is produced from the secondary mineral fiber-insulating web 50 by folding the secondary mineral
fiber-insulating web 50, optionally after compacting the secondary mineral fiber-insulating web 50, as will be described
below with reference to Fig. 8, and the overall orientation of the mineral fibers of the secondary mineral fiber-insulating
web 50 is consequently maintained within the segments of the corrugated and longitudinally folded mineral fiber-insu-
lating web 50" which segments together constitute the surface layers 24 and 26.

[0058] The central core or body 28 of the corrugated and longitudinally folded mineral fiber-insulating web 50" is
composed of segments of the folded mineral fiber-insulating web 50" which segments are folded perpendicular to the
segments of the surface layers 24 and 26 of the mineral fiber-insulating web 50™. The mineral fibers of the central core
of body 28 of the corrugated and longitudinally folded mineral fiber-insulating web 50" are consequently orientated
substantially perpendicular to the longitudinal direction as well as the transversal direction of the corrugated and lon-
gitudinally folded mineral fiber-insulating web 50™.

[0059] The corrugated and longitudinally folded mineral fiber-insulating web 50" shown in Fig. 9 and produced in
accordance with the techniques discussed above with reference to Figs. 3, 4, 5 and 6 is further processed in a station
illustrated in Fig. 7, in which station the surface layer 24 is separated from the central core or body 28 of the corrugated
and longitudinally folded mineral fiber-insulating web 50" along the imaginary line of separation 20, shown in Fig. 9.
The separation of the surface layer 24 from the remaining part of the mineral fiber-insulating web is accomplished by
means of a cutting tool 72 as the remaining part of the mineral fiber-insulating web is supported and transported by
means of a conveyer belt 70. The cutting tool 72 may be constituted by a stationary cutting tool or knife or alternatively
be constituted by a transversely reciprocating cutting tool. The surface layer 24 separated from the mineral fiber-
insulating web is derived from the path of travel of the remaining part of the mineral fiber-insulating web by means of
a conveyer belt 74 and is transferred from the conveyer belt 74 to three sets of rollers comprising a first set of rollers
76'and 78', a second set of rollers 76" and 78", and a third set of rollers 76" and 78", which three set of rollers together
constitute a compacting or compressing section similar to the second section of the corresponding station described
above with reference to Fig. 2.

[0060] In Fig. 8, a transversally-compressing station is shown, which is designated the reference numeral 80 in its
entirety. In the station 80, the central core or body 28 or alternatively the corrugated and longitudinally folded mineral
fiber-insulating web 50", produced in one of the stations described above with reference to Figs. 3, 4, 5 and 6, is
brought into contact with two conveyer belts 85 and 86, which define a constriction in which the mineral fiber-insulating
web is caused to be transversally compressed and into contact with a total of four surface-agitating rollers 89a, 89b,
89c and 89d which together with similar rollers, not shown in the drawing, arranged opposite to the rollers 89a, 89b,
89c and 89d serve the purpose of assisting in providing a transversal compression of the central core or body 28. The
conveyer belts 85 and 86 are journalled on rollers 81, 83 and 82, 84, respectively.

[0061] From the transversally-compressing station 80, a transversally compressed and compacted central core or
body 28' is supplied. As the central core or body 28 is transmitted through the transversally-compressing station 80
and transformed into the transversally compressed central core or body 28', the core or body is supported on rollers
constituted by an input roller 87 and an output roller 88.

[0062] Although the central core or body 28 input to the transversally-compressing station 80 is preferably constituted
by the above-described central core or body separated from the mineral fiber-insulating web 50", as described above
with reference to Fig, 7, the mineral fiber-insulating web 50" may alternatively be processed in the station 80 shown
in Fig. 8.

[0063] Provided the central core or body 28 or the mineral fiber-insulating web 50" to be transversally compressed
within the station 80 is provided with a top surface layer, such as the foil 99 described above with reference to Fig. 3,
the foil has to be of a structure compatible with the transversal compression of the web and foil assembly. Thus, the
foil applied to the upper side surface of the mineral fiber-insulating web 50", as shown in Fig. 3, has to be compressable
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and adaptable to the reduced width of the transversally compressed central core or body 28' or the transversally com-
pressed mineral fiber-insulating web output from the transversally-compressing station 80.

[0064] Asthecompacting of the separate surface layer 24 has been accomplished, as described above with reference
to Fig. 7, the compacted surface layer 24 is returned to the remaining part of the mineral fiber-insulating web or the
central core or body, which has preferably been transversally compressed as described above with reference to Fig.
8, and adjoined in facial contact with the upper surface of the central core or body 28, as shown in Fig. 9.

[0065] In Fig. 9, a set of rollers comprising a roller 79' and a roller 79" arranged at the upper and lower side surface
of the surface layer 24, respectively, constitutes a set of rollers by means of which a surface foil 99' supplied from a
roll 98' is applied to the upper side surface of the compacted surface layer 24. From the rollers 79' and 79", the surface
layer 24 which constitutes an integral mineral fiber-insulating web of higher compactness as compared to the central
core or body 28, is shifted towards the upper side surface of the central core or body 28 by means of two rollers 77'
and 77". The roller 77" is positioned below the surface layer 24 and constitutes a turning roller, whereas the roller 77",
which is positioned above the upper side surface of the surface layer 24, serves the purpose of pressing the compacted
surface layer 24 into facial contact with the upper side surface of the central core or body 28, which is supported and
transported by means of the conveyer belt 70 also shown in Fig. 7. After the compacted surface layer 24 has been
arranged in facial contact with the upper side surface of the central core or body 28, a mineral fiber-insulating web
assembly is provided, which assembly is designated the reference numeral 90 in its entirety.

[0066] InFig. 9, afurtherfoil 99" is shown in dotted line. This foil is supplied from a roll 98". The foil 99" may constitute
a continuous foil or alternatively a mesh foil, i.e. a foil similar to the surface foil 99' described above. It is, however, 1o
be emphasized that the foils 99, 99' and 99" constitute optional features which may be omitted, provided an integral
mineral fiber web structure is to be produced. Alternatively, one or more of the above-listed foils, or all foils, may be
provided in various embodiments of the mineral fiber-insulating web produced in accordance with the teachings of the
present invention.

[0067] It is to be realized that the compacted surface layer 24 which is separated from the mineral fiber-insulating
web 50" as shown in Fig. 7, may alternatively be provided from a separate production line, as one of the production
stations shown in Fig. 3, 4, 5 and 6 may communicate directly with the production station shown in Fig. 9, optionally
through the production station shown in Fig. 8, thus, eliminating the production station shown in Fig. 7. Preferably, the
production station shown in Fig. 7 is adapted to separate two surface layers from the central core or body 28 for
producing two separated surface layers separated from opposite side surfaces of the central core or body 28, which
surface layers are processed in accordance with the technique described above with reference to Fig. 7 for the formation
of two high compactness surface layers which, in accordance with the technique described above with reference to
Fig. 9, are adjoined with the central core or body 28 at opposite side surfaces thereof, producing a sandwiching of the
central core or body 28, which has preferably been transversally compressed as described above with reference to
Fig. 8, between two opposite surface layers similar to the surface layer 24 shown in Fig. 9.

[0068] InFig. 10, the mineralfiber-insulating web assembly 90 is moved through a curing station constituting a curing
oven or curing furnace comprising oppositely arranged curing oven sections 92 and 94, which generate heat for heating
the mineral fiber-insulating web assembly 50 to an elevated temperature so as to cause the heat-curable bonding
agent of the mineral fiber-insulating web assembly to cure and cause the mineral fibers of the central core or the body
of the assembly and the mineral fibers of the compacted surface layer or surface layers to be bonded together so as
to form an integral bonded mineral fiber-insulating web which is cut into plate-like segments by means of a knife 96.
Provided the foil 99 and optionally the continuous foils 99' and 99" are provided, the thermoplastic material of the foils
99, 99'and 99" is also melted, providing an additional bonding of the mineral fibers of the mineral fiber-insulating web.
In Fig. 10, a single plate-like segment 10" is shown comprising a central core 12 and a top layer 14. The top layer 14
is made from the compacted surface layer 24, whereas the core 12 is made from the central core or body 28 of the
corrugated and longitudinally folded mineral fiber-insulating web 50" shown in Fig. 9.

Example 1

[0069] A heat-insulating plate made from a mineral fiber-insulating web produced in accordance with the method
according to the present invention as described above with reference to Figs. 1-10, is produced in accordance with
the specifications listed below:

[0070] The method comprises steps similar to the steps described above with reference to Figs. 1, 2, 6, 7, 8, 9 and
10. The production output of the plant is 5000 kg/h. The area weight of the primary web produced in the station disclosed
in Fig. 1is 0.4 kg/m2, and the width of the primary web is 3600 mm. The density of the central core or body 28 is 20
kg/m3. The rates of longitudinal compression produced in two separate stations similar to the station disclosed in Fig.
2 are 1:1 and 1:2, respectively, and the rate of transversal compression produced in the station disclosed in Fig. 8 is
1:2. The final plate comprises a single surface layer of an area weight of 1 kg/m2. The rate of longitudinal compression
of the surface layer is 1:2. The thickness of the surface layer 10.00 mm, and the density of the surface layer is 100 kg/
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m3. The width of the mineral fiber-insulating web produced in Fig. 1 is 1800 mm.
[0071] The production parameters used are listed in tables A and B below:

Table A
Total thickness Am/minx 10 B m/min C m/min D m/min E m/min F m/min

mm

50 11.57 51.44 51.44 51.44 15.72 2572

75 11.57 40.26 40.26 40.26 20.13 20.13
100 11.57 33.07 33.07 33.07 16.53 16.53
125 11.57 28.06 28.06 28.06 14.03 14.03
150 11.57 24.37 24.37 24.37 12.18 12.18
175 11.57 21.53 21.53 21.53 10.77 10.77
200 11.57 19.29 19.29 19.29 9.65 9.65
225 11.57 17.47 17.47 17.47 8.74 8.74
250 11.57 15.96 15.96 15.96 7.98 7.98
275 11.57 14.70 14.70 14.70 7.35 7.35

A = Velocity of belt 42 of spinning chamber

B = Velocity of belt 48

C = Velocity of belt 70 after first longitudinal compression (Fig. 2)

D = Velocity of belt 70 after transversal compression (Fig. 8)

E = Velocity of belt 70 after second longitudinal compression (Fig. 2)
F = Velocity of belt 70 before curing oven (Fig. 5)

Table B
Total thickness mm G kg/m2 H kg/m?2 | kg/m2 J kg/m2 Kkg/m2 L kg/m2

50 0.45 0.45 0.90 0.40 0.80 1.80

75 0.58 0.58 1.15 0.65 1.30 2.30
100 0.70 0.70 1.40 0.90 1.80 2.80
125 0.83 0.83 1.65 1.15 2.30 3.30
150 0.95 0.95 1.90 1.40 2.80 3.80
175 1.08 1.08 2.15 1.65 3.30 4.30
200 1.20 1.20 2.40 1.90 3.80 4.80
225 1.33 1.33 2.65 2.15 4.30 5.30
250 1.45 1.45 2.90 2.40 4.80 5.80
275 1.58 1.58 3.15 2.65 5.30 6.30

G = Area weight of mineral fiber-insulating web on belt 42

H = Area weight of mineral fiber-insulating web after first longitudinal compression (Fig. 2)

| = Area weight of mineral fiber-insulating web after transversal compression (Fig. 8)

J = Area weight of mineral fiber-insulating web before second longitudinal compression (Fig. 2)
K = Area weight of mineral fiber-insulating web aber second longitudinal compression (Fig. 2)
L = Area weight of mineral fiber-insulating web before curing oven

[0072] In Fig. 12, a diagramme is shown, illustrating the correspondence between the parameters listed in Table A.
The reference signs used in Fig. 12 refer to the parameters listed in Table A.
[0073] In Fig. 13, a diagramme is shown, illustrating the correspondence between the parameters listed in Table B.
The reference signs used in Fig. 13 refer to the parameters listed in Table B.

Example 2

[0074] A composite roofing plate made from a mineral fiber-insulating web produced in accordance with the method
according to the present invention as described above with reference to Figs. 1-10, is produced in accordance with
the specifications listed below:

[0075] The method comprises steps similar to the steps described above with reference to Figs. 1, 2, 6, 7, 8, 9 and
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10. The production output of the plant is 5000 kg/h. The area weight of the primary web produced in the station disclosed
in Fig. 1 is 0.6 kg/m2, and the width of the primary web is 3600 mm. The density of the central core or body 28 is 110
kg/m3. The rates of longitudinal compression produced in two separate stations similar to the station disclosed in Fig.
2 are 1:3 and 1:2, respectively, and the rate of transversal compression produced in the station disclosed in Fig. 8 is
1:2. The final plate comprises a single surface layer of an area weight of 3.57 kg/m2. The rate of longitudinal compres-
sion of the surface layer is 1:2. The thickness of the surface layer is 17.00 mm, and the density of the surface layer is
210 kg/mS. The width of mineral fiber-insulating web produced in Fig. 1 is 1800 mm:.

[0076] The production parameters used are listed in tables C and D below:

Table C
Total thickness Am/minx 10 B m/min Cm/min D m/min E m/min Fm/min
mm
50 7.72 38.58 12.86 12.86 6.43 6.43
75 11.57 27.92 9.31 9.31 465 4.65
100 11.57 21.87 7.29 7.29 3.65 3.65
125 11.57 17.98 5.99 599 3.00 3.00
150 11.57 15.26 5.09 5.09 2.54 2.54
175 11.57 13.26 4.42 442 2.21 2.21
200 11.57 11.72 3.91 3.91 1.95 1.95
225 11.57 10.50 3.50 3.50 1.75 1.75
250 11.57 9.51 3.17 3.17 1.59 1.59
275 11.57 8.69 2.90 2.90 1.45 1.45

A = Velocity of belt 42 of spinning chamber

B = Velocity of belt 48

C = Velocity of belt 70 after first longitudinal compression (Fig. 2)

D = Velocity of belt 70 after transversal compression (Fig. 8)

E = Velocity of belt 70 after second longitudinal compression (Fig. 2)
F = Velocity of belt 70 before curing oven (Fig. 5)

Table D

Total thickness mm G kg/m2 H kg/m?2 | kg/m2 J kg/m2 Kkg/m2 L kg/m2
50 0.60 1.80 3.60 1.82 3.63 7.20
75 0.83 2.49 4.98 3.19 6.38 9.95
100 1.06 3.18 6.35 4.57 9.13 12.70
125 1.29 3.86 773 5.94 11.88 15.45
150 1.52 4.55 9.10 7.32 14.63 18.20
175 1.75 524 10.48 8.69 17.38 20.95
200 1.98 593 11.85 10.07 20.13 23.70
225 2.20 6.61 13.23 11.44 22.88 26.45
250 2.43 7.30 14.60 12.82 25.63 29.20
275 2.66 7.99 15.98 14.19 28.38 31.95

G = Area weight of mineral fiber-insulating web on belt 42

H = Area weight of mineral fiber-insulating web after first longitudinal compression (Fig. 2)

| = Area weight of mineral fiber-insulating web after transversal compression (Fig. 8)

J = Area weight of mineral fiber-insulating web before second longitudinal compression (Fig. 2)
K = Area weight of mineral fiber-insulating web aber second longitudinal compression (Fig. 2)
L = Area weight of mineral fiber-insulating web before curing oven

[0077] InFig. 14, adiagramme similar to the diagramme of Fig. 12 is shown, illustrating the correspondance between
the parameters listed above in table C.
[0078] InFig. 15, adiagramme similar to the diagramme of Fig. 13 is shown, illustrating the correspondance between
the parameters listed above in table D.
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Example 3

[0079] The importance of exposing the mineral fiber-insulating web to a longitudinal and transversal compression is

illustrated in the data in table E given below:

EP 0 678 137 B1
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[0080] The mineral fiber-insulating plates according to the present invention clearly demonstrate increased pressure
strength and modulus of elasticity as compared to a conventional heat-insulating plate. The mechanical performance
of the mineral fiber-insulating plates according to the present invention, is, however, further increased by exposing the
mineral-insulating web, from which the insulating plates are produces, to longitudinal and transversal compression as
discussed above with reference to Fig. 2 and Fig. 8.

Claims
1. A method of producing a mineral fiber-insulating web comprising the following steps:

a) producing a first non-woven mineral fiber web (50") defining a first longitudinal direction parallel with said
first mineral fiber web (50") and a second transversal direction parallel with said first mineral fiber web (50"),
said first mineral fiber web (50") containing mineral fibers arranged generally in said second transversal di-
rection and including a first curable bonding agent,

b) moving said first mineral fiber web (50") in said first longitudinal direction of said first mineral fiber web (50"),
¢) folding said first mineral fiber web (50") parallel with said first longitudinal direction and perpendicular to
said second transversal direction so as to produce a second non-woven mineral fiber web (50", said second
mineral fiber web (50™) comprising a central body (28) and surface layers (24, 26) arranged on opposite sides
of said central body (28), said central body (28) containing mineral fibers arranged generally perpendicular to
saidfirst longitudinal direction and said second transversal direction, and said surface layers (24, 26) containing
mineral fibers arranged generally in said second transversal direction,

d) moving said second mineral fiber web (50™) in said first longitudinal direction,

e) producing a third non-woven mineral fiber web (24) defining a third direction parallel with said third mineral
fiber web (24), said third mineral fiber web (24) containing mineral fibers arranged generally in said third di-
rection and including a second curable bonding agent, said third mineral fiber web (24) being a mineral fiber
web of a higher compactness as compared to said second mineral fiber web,

f) adjoining said third mineral fiber web (24) to said second mineral fiber web (50"') in facial contact therewith
for producing a fourth composite mineral fiber web (90), and

g) curing said first and second curable bonding agents so as to cause said mineral fibers of said fourth com-
posite mineral fiber web (90) to bond to one another, thereby forming said mineral fiber-insulating web.

2. The method according to Claim 1, said third non-woven mineral fiber web (24) being produced by separating a
surface segment layer of said first mineral fiber web (50") therefrom and by compacting said surface segment layer
for producing said third mineral fiber web (24).

3. The method according to claim 2, said compacting of said surface segment layer comprising the step of folding
said surface segment layer so as to produce said third mineral fiber web containing mineral fibers arranged gen-
erally orientated transversely, relative to the longitudinal direction of said third mineral fiber web (24).

4. The method according to Claim 1, said third non-woven mineral fiber web (24) being produced by separating one
(24) of said surface layers (24, 26) of said second mineral fiber web (50"") from said central body (28) thereof and
by compacting said one (24) of said surface layers (24, 28) for producing said third mineral fiber web (24).

5. The method according to any of the Claims 1-4, comprising the additional step similar to the step e) of producing
a fifth non-woven mineral fiber web similar to said third mineral fiber web (24), and the step of adjoining in step f)
said fifth mineral fiber web to said second mineral fiber web (50" in facial contact therewith and so as to sandwich
said second mineral fiber web (50") between said third and fifth mineral fiber webs in said fourth mineral fiber web
(90).

6. The method according to any of the Claims 1-5, said folding of step ¢) comprising folding said first mineral fiber
web (50") so as to produce continuous ondulations extending in said first longitudinal direction of said first mineral

fiber web (50").

7. The method according to any of the Claims 1-6, said third direction being perpendicular to said first longitudinal
direction.

8. The method according to any of the Claims 1-6, said third direction being identical to said first longitudinal direction.
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The method according to any of the Claims 1-8, comprising the introductory step of producing said first mineral
fiber web (50") from a basic, non-woven mineral fiber web (40) by arranging said basic mineral fiber web in over-
lapping layers.

The method according to Claim 9, said basic, non-woven mineral fiber web (40) being arranged in overlapping
relation generally in said second transversal direction.

The method according to any of the claims 1-10, further comprising the additional step of height compressing said
first non-woven mineral fiber web (50') produced in step a).

The method according to any of the claims 1-11, further comprising the additional step of longitudinally compressing
said first non-woven mineral fiber web (50") produced in step a), and additionally or alternatively the additional
step of longitudinally compressing said second non-woven mineral fiber web (50") produced in step c).

The method according to any of the claims 1-12, further comprising the anditional step of transversally compressing
said second non-woven mineral fiber web (50™) produced in step ¢).

The method according to any of the claims 1-13, comprising the addtional step of compressing said fourth com-
posite mineral fiber web (90) prior to introducing in step g) said fourth composite mineral fiber web (90) into a
curing oven (92, 94).

The method according to any of the claims 1-14, further comprising the step of applying a foil (99, 99") to a side
surface or both side surfaces of said first non-woven mineral fiber web (50") and/or applying a foil (99', 99") to a
side surface or both side surfaces of said second non-woven mineral fiber web (50™).

The method according to any of the Claims 1-15, further comprising the step of cutting said cured fourth composite
mineral fiber web (90) into plate segments (10", 10").

A plant for producing a mineral fiber-insulating web comprising:

a) first means (30, 44) for producing a first non-woven mineral fiber web (50") defining a first longitudinal
direction parallel with said first mineral fiber web and a second transversal direction parallel with said first
mineral fiber web (50"), said first mineral fiber web (50") being produced containing mineral fibers arranged
generally in said second transversal direction and including a first curable bonding agent,

b) second means (48) for moving said first mineral fiber web (50") in said first longitudinal direction of said first
mineral fiber web (50"),

¢) third means (60", 60", 60", 60"") for folding said first mineral fiber web (50") parallel with said first longitudinal
direction and perpendicular to said second transversal direction so as to produce a second non-woven mineral
fiber web (50"), said second mineral fiber web (50"') comprising a central body (28) and surface layers (24,
26) arranged on opposite sides of said central body (28), said central body (28) containing mineral fibers
arranged generally perpendicular to said first longitudinal direction and said second transveral direction, and
said surface layers (24, 26) containing mineral fibers arranged generally in said second transversal direction,
d) fourth means (70) for moving said second mineral fiber web (50") in said first longitudinal direction,

e) fifth means (72) for producing a third non-woven mineral fiber web (24) defining a third direction parallel
with said third mineral fiber web (24), said third mineral fiber web (24) being produced containing mineral fibers
arranged generally in said third direction and including a second curable bonding agent, said third mineral
fiber web (24) being a mineralfiber web of a higher compactness as comparedto said second mineral fiber web,
f) sixth means (77') for adjoining said third mineral fiber web (24) to said second mineral fiber web (50™) in
facial contact therewith for producing a fourth composite mineral fiber web (90), and

g) seventh means (92, 94) for curing said first and second curable-bonding agents so as to cause said mineral
fibers of said fourth composite mineral fiber web (90) to bond to one another, thereby forming said mineral
fiber-insulating web.

The plant according to Claim 17, said fifth means (72) being adapted to produce said third non-woven mineral
fiber web (24) by separating a surface segment layer of said first mineral fiber web (50") therefrom and by com-

pacting said surface segment layer for producing said third mineral fiber web (24).

The plant according to claim 18, said fifth means (72) being adapted to compact said surface segment layer by
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folding said surface segment layer so as to produce said third mineral fiber web containing mineral fibers arranged
generally orientated transversely relative to the longitudinal direction of said third mineral fiber web (24).

The plant according to Claim 17, said fifth means (72) being adapted to produce said third non-woven mineral
fiber web (24) by separating one (24) of said surface layers (24, 26) of said second mineral fiber web (50") from
said central body (28) thereof and by compacting said one (24) of said surface layers (24, 26) for producing said
tnird mineral fiber web (24).

The plant according to any of the Claims 17-20, further comprising

eighth means similar to said fifth means for producing a fifth non-woven mineral fiber web similar to said third
mineral fiber web (24), and

ninth means for adjoining said fifth mineral fiber web to said second mineral fiber web (50" in facial contact
therewith and so as to sandwich said second mineral fiber web (50"') between said third and fifth mineral fiber
webs in said fourth mineral fiber web (90).

The plant according to any of the Claims 17-20, said third means (60", 60", 60", 60"") being adapted to fold said
first mineral fiber web (50") so as to produce continuous ondulations extending in said first longitudinal direction
of said first mineral fiber web (50").

The plant according to any of the Claims 17-22, said third direction being perpendicular to said first longitudinal
direction.

The plant according to any of the Claims 17-22, said third direction being identical to said first longitudinal direction.

The plant according to any of the Claims 17-24, said first means (30, 44) being adapted to produce said first mineral
fiber web (50") from a basic, non-woven mineral fiber web (40) by arranging said basic mineral fiber web in over-
lapping layers.

The plant according to Claim 25, said first means (30, 44) being adapted to arrange said basic, non-woven mineral
fiber web in overlapping relation generally in said second transversal direction.

The plant according to any of the claims 17-26, further comprising tenth means (52", 54") for height compressing
said first non-woven mineral fiber web (50') produced by said first means.

The plant according to any of the claims 17-27, further comprising

eleventh means (56', 56", 56", 58', 58", 58"") for longitudinally compressing said first non-woven mineral fiber
web (50") produced by said first means (30, 44), and additionally or alternatively

twelfth means for longitudinally compressing said second non-woven mineral fiber web (50") produced by
said third means (60", 60", 60™, 60"".

The plant according to any of the claims 17-28, further comprising thirteenth means (80) for transversally com-
pressing said second non-woven mineral fiber web (50", 28) produced by said third means (60, 60", 60", 60"", 28).

The plant according to any of the claims 17-29, comprising fourteenth means (52", 54", 56', 56", 56", 58', 58", 58",
80) for compressing said fourth composite mineral fiber web (90) prior to curing said fourth composite mineral fiber
web (90) by means of said seventh means (92, 94).

The plant according to any of the claims 17-30, further comprising fifteenth means (77') for applying a foil (99',
99") to a side surface or both side surfaces of said first non-woven mineral fiber web (50") and/or applying a foil

(99', 99") to a side surface or both side surfaces of said second non-woven mineral fiber web (50").

The plant according to any of the Claims 17-31, further comprising sixteenth means (96) for cutting said cured
fourth composite mineral fiber web (90) into plate segments (10").
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Patentanspriiche

1.

Verfahren zum Herstellen einer Mineralfaserisolationsmatte, umfassend die folgenden Schritte:

a) Herstellen einer ersten Mineralfaservliesmatte (50"), die eine erste Langsrichtung parallel zu der ersten
Mineralfasermatte (50") und eine zweite Querrichtung parallel zu der ersten Mineralfasermatte (50") definiert,
wobei die erste Mineralfasermatte (50") Mineralfasern enthélt, die im allgemeinen in der zweiten Querrichtung
angeordnet sind, und ein erstes, hartbares Haftmittel enthalt,

b) Bewegen der ersten Mineralfasermatte (50") in die erste Langsrichtung der ersten Mineralfasermatte (50"),

¢) Falten der ersten Mineralfasermatte (50") parallel zu der ersten Langsrichtung und senkrecht zu der zweiten
Querrichtung, so dafB eine zweite Mineralfaservliesmatte (50") hergestellt wird, wobei die zweite.Mineralfa-
sermatte (50™) einen zentralen Kérper (28) und Oberflachenschichten (24, 26), die an gegeniberliegenden
Seiten des zentralen Korpers (28) angeordnet sind, umfafit, wobei der zentrale Kérper (28) Mineralfasern
enthalt, die im allgemeinen senkrecht zu der ersten Langsrichtung und der zweiten Querrichtung angeordnet
sind, und die Oberflachenschichten (24, 26) Mineralfasern enthalten, die im allgemeinen in die zweite Quer-
richtung angeordnet sind,

d) Bewegen der zweiten Mineralfasermatte (50") in die erste Langsrichtung,

e) Erzeugen einer dritten Mineralfaservliesmatte (24), die eine dritte Richtung parallel zu der dritten Mineral-
fasermatte (24) definiert, wobei die dritte Mineralfasermatte (24) Mineralfasern enthalt, die im allgemeinen in
die dritte Richtung angeordnet sind, und ein zweites hartbares Haftmittel enthalt, wobei die dritte Mineralfa-
sermatte (24) eine Mineralfasermatte mit hdherer Dichte im Vergleich zu der zweiten Mineralfasermatte ist,

f) Verbinden der dritten Mineralfasermatte (24) mit der zweiten Mineralfasermatte (50") in oberflachigem Kon-
takt mit dieser zur Herstellung einer vierten Mineralfaserverbundmatte (90), und

g) Harten des ersten und zweiten hartbaren Haftmittels, so daf3 die Mineralfasern der vierten Mineralfaser-
verbundmatte (90) aneinander gebunden werden, wodurch die Mineralfaserisolationsmatte gebildet wird.

Verfahren nach Anspruch 1, wobei die dritte Mineralfaservliesmatte (24) durch Abtrennen einer Oberflachenseg-
mentschicht der ersten Mineralfasermatte (50") von dieser und Verdichten der Oberflachensegmentschicht zur
Herstellung der dritten Mineralfaservliesmatte (24) gebildet wird.

Verfahren nach Anspruch 2, wobei das Verdichten der Oberflachensegmentschicht den Schritt des Faltens der
Oberflachensegmentschicht umfaBt, so daB die dritte Mineralfasermatte hergestellt wird, die Mineralfasern enthalt,
welche im allgemeinen quer ausgerichtet in bezug auf die Langsrichtung der dritten Mineralfasermatte (24) ange-
ordnet sind.

Verfahren nach Anspruch 1, wobei die dritte Mineralfaservliesmatte (24) durch Abtrennen einer (24) der Oberfla-
chenschichten (24, 26) der zweiten Mineralfasermatte (50"') von ihrem zentralen Kérper (28) und Verdichten der
einen (24) der Oberflachenschichten (24, 26) zur Herstellung der dritten Mineralfasermatte (24) gebildet wird.

Verfahren nach einem der Anspriiche 1-4, umfassend den zusétzlichen, Schritt ) &hnlichen Schritt des Herstellens
einer finften Mineralfaservliesmatte ahnlich der dritten Mineralfasermatte (24), und den Schritt des Verbindens in
Schritt f) der finften Mineralfasermatte mit der zweiten Mineralfasermatte (50") in oberflachigem Kontakt mit die-
ser, so daB3 die zweite Mineralfasermatte (50"") zwischen der dritten und finften Mineralfasermatte in der vierten
Mineralfasermatte (90) liegt.

Verfahren nach einem der Anspriiche 1-5, wobei das Falten von Schritt ¢) das Falten der ersten Mineralfasermatte
(50") umfaBt, so daB fortlaufende Wellungen erzeugt werden, die sich in die erste Langsrichtung der ersten Mi-
neralfasermatte (50") erstrecken.

Verfahren nach einem der Anspriche 1-6, wobei die dritte Richtung senkrecht zu der ersten L&ngsrichtung liegt.

Verfahren nach einem der Anspriche 1-6, wobei die dritte Richtung mit der ersten L&ngsrichtung identisch ist.
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Verfahren nach einem der Anspriiche 1-8, umfassend den einleitenden Schritt des Herstellens der ersten Mine-
ralfasermatte (50") aus einer Grundmineralfaservliesmatte (40) durch Anordnen der Grundmineralfasermatte in
Uberlappenden Schichten.

Verfahren nach Anspruch 9, wobei die Grundmineralfaservliesmatte (40) in Uberlappendem Verhaltnis im allge-
meinen in die zweite Querrichtung angeordnet ist.

Verfahren nach einem der Anspriiche 1-10, des weiteren umfassend den zusatzlichen Schritt des Héhenverdich-
tens der ersten Mineralfaservliesmatte (50"), die in Schritt a) erzeugt wurde.

Verfahren nach einemder Anspriiche 1-11, des weiteren umfassend den zusatzlichen Schritt des Langsverdichtens
der ersten Mineralfaservliesmatte (50"), die in Schritt a) erzeugt wurde, und zuséatizlich oder als Alternative den
zusatzlichen Schritt des Langsverdichtens der zweiten Mineralfaservliesmatte (50"), die in Schritt ¢) hergestellt
wurde.

Verfahren nach einem der Anspriiche 1-12, des weiteren umfassend den zuséatzlichen Schritt des Querverdichtens
der zweiten Mineralfaservliesmatte (50"'), die in Schritt ¢) hergestellt wurde.

Verfahren nach einem der Anspriche 1-13, umfassend den zusatzlichen Schritt des Verdichtens der vierten Mi-
neralfaserverbundmatte (90) vor der Einleitung der vierten Mineralfaserverbundmatte (90) in Schritt g) in einen
Hartungsofen (92, 94).

Verfahren nach einem der Anspriiche 1-14, des weiteren umfassend den Schritt des Auftragens einer Folie (99',
99") an eine Seitenflache oder an beide Seitenflachen der ersten Mineralfaservliesmatte (50") und/oder des Auf-
tragens einer Folie (99', 99") an eine Seitenflache oder an beide Seitenflachen der zweiten Mineralfaservliesmatte
(50III).

Verfahren nach einem der Anspriche 1-15, des weiteren umfassend den Schritt des Schneidens der geharteten,
vierten Mineralfaserverbundmatte (90) in Plattensegmente (10', 10").

Anlage zur Herstellung einer Mineralfaserisolationsmatte, umfassend:

a) erste Mittel (30, 44) zum Herstellen einer ersten Mineralfaservliesmatte (50"), die eine erste Langsrichtung
parallel zu der ersten Mineralfasermatte (50") und eine zweite Querrichtung parallel zu der ersten Mineralfa-
sermatte (50") definiert, wobei die erste, hergestellte Mineralfasermatte (50") Mineralfasern enthalt, die im
allgemeinen in der zweite Querrichtung angeordnet sind, und ein erstes, hartbares Haftmittel enthélt,

b) zweite Mittel (48) zum Bewegen der ersten Mineralfasermatte (50") in die erste Langsrichtung der ersten
Mineralfasermatte (50"),

¢) dritte Mittel (60, 60", 60", 60"") zum Falten der ersten Mineralfasermatte (50") parallel zu der ersten Langs-
richtung und senkrecht zu der zweiten Querrichtung, so daB eine zweite Mineralfaservliesmatte (50"') herge-
stellt wird, wobei die zweite Mineralfaservliesmatte (50™) einen zentralen Kérper (28) und Oberflachenschich-
ten (24, 26), die an gegeniiberliegenden Seiten des zentralen Kérpers (28) angeordnet sind, umfafit, wobei
der zentrale Kérper (28) Mineralfasern enthalt, die im allgemeinen senkrecht zu der ersten Langsrichtung und
der zweiten Querrichtung angeordnet sind, und die Oberflachenschichten (24, 26) Mineralfasern enthalten,
die im allgemeinen in die zweite Querrichtung angeordnet sind,

d) vierte Mittel (70) zum Bewegen der zweiten Mineralfasermatte (50"') in die erste Langsrichtung,

e) funfte Mittel (72) zum Erzeugen einer dritten Mineralfaservliesmatte (24), die eine dritte Richtung parallel
zu der dritten Mineralfasermatte (24) definiert, wobei die dritte, hergestellte Mineralfasermatte (24) Mineral-
fasern enthalt, die im allgemeinen in die dritte Richtung angeordnet sind, und ein zweites hartbares Haftmittel
enthalt, wobei die dritte Mineralfasermatte (24) eine Mineralfasermatte mit hdherer Dichte im Vergleich zu der
zweiten Mineralfasermatte ist,

f) sechste Mittel (77') zum Verbinden der dritten Mineralfasermatte (24) mit der zweiten Mineralfasermatte
(50™) in oberflachigem Kontakt mit dieser zur Herstellung einer vierten Mineralfaserverbundmatte (90), und
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g) siebente Mittel (92, 94) zum Harten des ersten und zweiten hartbaren Haftmittels, so daf3 die Mineralfasern
dervierten Mineralfaserverbundmatte (90) aneinander gebunden werden, wodurch die Mineralfaserisolations-
matte gebildet wird.

Anlage nach Anspruch 17, wobei das fiinfte Mittel (72) zur Herstellung der dritten Mineralfaservliesmatte (24) so
ausgebildet ist, daB3 eine Oberflachensegmentschicht der ersten Mineralfasermatte (50") von dieser abgetrennt
und die Oberflachensegmentschicht zur Herstellung der dritten Mineralfaservliesmatte (24) verdichtet wird.

Anlage nach Anspruch 18, wobei das finfte Mittel (72) zum Verdichten der Oberflachensegmentschicht derart
ausgebildet ist, daB die Oberflachensegmentschicht gefaltet wird, so dafB die dritte Mineralfasermatte hergestellt
wird, die Mineralfasern enthalt, welche im allgemeinen quer ausgerichtet in bezug auf die Langsrichtung der dritten
Mineralfasermatte (24) angeordnet sind.

Anlage nach Anspruch 17, wobei das fiinfte Mittel (72) zur Herstellung der dritten Mineralfaservliesmatte (24) so
ausgebildet ist, daB3 eine (24) der Oberflachenschichten (24, 26) der zweiten Mineralfasermatte (50"') von ihrem
zentralen Kérper (28) abgetrennt wird und die eine (24) der Oberflachenschichten (24, 26) zur Herstellung der
dritten Mineralfasermatte (24) verdichtet wird.

Anlage nach einem der Anspriiche 17-20, des weiteren umfassend achte Mittel ahnlich den filinften Mitteln zur
Herstellung einer finften Mineralfaservliesmatte dhnlich der dritten Mineralfasermatte (24), und

neunte Mittel zum Verbinden der flnften Mineralfasermatte mit der zweiten Mineralfasermatte (59"") in oberfla-
chenberilihrendem Kontakt mit dieser, so daf3 die zweite Mineralfasermatte (50") zwischen der dritten und der
fanften Mineralfasermatte in der vierten Mineralfasermatte (90) liegt.

Anlage nach einem der Anspriiche 17-20, wobei das dritte Mittel (60, 60", 60", 60"") zum Falten der ersten Mine-
ralfasermatte (50") ausgebildet ist, so daf fortlaufende Wellungen, die sich in die erste Langsrichtung der ersten
Mineralfasermatte (50") erstrecken, erzeugt werden.

Anlage nach einem der Anspriiche 17-22, wobei die dritte Richtung senkrecht zu der ersten Langsrichtung liegt.
Anlage nach einem der Anspriche 17-22, wobei die dritte Richtung mit der ersten Langsrichtung identisch ist.

Anlage nach einem der Ansprliche 17-24, wobei die ersten Mitteln (30, 44) zur Herstellung der ersten Mineralfa-
sermatte (50") aus einer Grundmineralfaservliesmatte (40) durch Anordnen der Grundmineralfasermatte in Gber-
lappenden Schichten ausgebildet sind.

Anlage nach Anspruch 25, wobei die ersten Mitteln (30, 44) zur Anordnung der Grundmineralfaservliesmatte (40)
in Gberlappendem Verhéltnis im allgemeinen in die zweite Querrichtung ausgebildet sind.

Anlage nach einem der Anspriiche 17-26, des weiteren umfassend zehnte Mittel (52", 54") zur Héhenverdichtung
der ersten Mineralfaservliesmatte (50"), die von den ersten Mitteln erzeugt wurde.

Anlage nach einem der Anspriche 17-27, des weiteren umfassend elfte Mittel (56', 56", 56", 58', 58", 58") zur
Langsverdichtung der ersten Mineralfaservliesmatte (50"), die von den ersten Mitteln (30, 44) erzeugt wurde, und
zusatzlich oder als Alternative

zwolfte Mittel zur Langsverdichtung der zweiten Mineralfaservliesmatte (50"), die von den dritten Mitteln (60, 60"
60", 60"") hergestelit wurde.

Anlage nach einem der Anspriiche 17-28, umfassend dreizehnte Mittel (80) zur Querverdichtung der zweiten Mi-
neralfaservliesmatte (50", 28), die von den dritten Mitteln (60", 60" 60", 60", 28) hergestellt wurde.

Anlage nach einem der Anspriiche 17-29, umfassend vierzehnte Mittel (52", 54", 56', 56", 56", 58', 58", 58", 80)
zur Verdichtung der vierten Mineralfaserverbundmatte (90) vor dem Harten der vierten Mineralfaserverbundmatte
(90) durch die siebenten Mittel (92, 94).

Anlage nach einem der Anspriiche 17-30, des weiteren umfassend flnfzehnte Mittel (77') zum Auftragen einer

Folie (99', 99") an eine Seitenflache oder an beide Seitenflachen der ersten Mineralfaservliesmatte (50") und/oder
zum Auftragen einer Folie (99', 99") an eine Seitenflache oder an beide Seitenflachen der zweiten Mineralfaserv-
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liesmatte (50™).

32. Anlage nach einem der Anspriiche 17-31, des weiteren umfassend sechzehnte Mittel (96) zum Schneiden der

geharteten, vierten Mineralfaserverbundmatte (90) in Plattensegmente (10', 10").

Revendications

1.

Procédé de réalisation d'une bande isolante en fibres minérales comprenant les étapes suivantes:

a) réalisation d'une premiére bande en fibres minérales non tissée (50") définissant une premiére direction
longitudinale paralléle a ladite premiére bande en fibres minérales (50") et une deuxiéme direction transversale
paralléle & ladite premiére bande en fibres minérales (50"), ladite premiére bande en fibres minérales (50")
contenant des fibres minérales agencées d'une maniére générale suivant ladite deuxiéme direction transver-
sale et contenant un premier agent de liaison durcissable,

b) déplacement de ladite premiére bande en fibres minérales (50") dans ladite premiére direction longitudinale
de ladite premiére bande en fibres minérales (50"),

¢) pliage de ladite premiére bande en fibres minérales (50") parallélement & ladite premiére direction longitu-
dinale et perpendiculairement & ladite deuxiéme direction transversale de maniére a réaliser une deuxiéme
bande en fibres minérales non tissée (50"), ladite deuxiéme bande en fibres minérales (50") comprenant un
corps central (28) et des couches de surface (24, 26) agencées sur les faces opposées dudit corps central
(28), ledit corps central (28) contenant des fibres minérales agencées de maniére générale perpendiculaire-
ment & ladite premiére direction longitudinale et & ladite deuxiéme direction transversale, et lesdites couches
de surface (24, 26) contenant des fibres minérales agencées sensiblement suivant ladite deuxiéme direction
transversale,

d) déplacement de ladite deuxiéme bande en fibres minérales (50"") suivant ladite premiére direction longitu-
dinale,

e) réalisation d'une troisidme bande en fibres minérales non tissée (24) définissant une troisiéme direction
paralléle a ladite troisidme bande en fibres minérales (24), ladite troisieme bande en fibres minérales (24)
contenant des fibres minérales agencées d'une maniére générale suivant ladite troisieme direction et conte-
nant un second agent de liaison durcissable, ladite troisiéme bande en fibres minérales (24) étant une bande
en fibres minérales d'une compacité supérieure comparée a celle de ladite deuxieme bande en fibres miné-
rales,

f) placement de ladite troisieme bande en fibres minérales (24) sur ladite deuxiéeme bande en fibres minérales
(50") en contact facial avec celle-ci afin de réaliser une quatridme bande en fibres minérales composite (90), et
g) durcissement desdits premier et second agents durcissables de maniére a assurer la liaison desdites fibres
minérales de ladite quatriime bande en fibres minérales composite (90) les unes aux autres, formant ainsi
ladite bande isolante en fibres minérales.

Procédé selon la revendication 1, ladite troisitme bande en fibres minérales non tissée (24) étant réalisée en
séparant une couche superficielle de ladite premiére bande en fibres minérales (50") de cette derniére et en com-
pactant ladite couche superficielle afin de réaliser ladite troisieme bande en fibres minérales (24).

Procédé selon la revendication 2, ledit compactage de ladite couche superficielle comprenant I'étape de pliage de
ladite couche superficielle de maniére a réaliser ladite troisidme bande en fibres minérales contenant des fibres
minérales agencées d'une maniére générale suivant une orientation transversale par rapport a la direction longi-
tudinale de ladite troisieme bande en fibres minérales (24).

Procédé selon la revendication 1, ladite troisitme bande en fibres minérales non tissée (24) étant réalisée en
séparant une premiére (24) desdites couches de surface (24, 26) de ladite deuxiéme bande en fibres minérales
(50" dudit corps central (28) de cette derniére et en compactant ladite premiére (24) desdites couches de surface
(24, 26) de maniére a réaliser ladite troisidme bande en fibres minérales (24).

Procédé selon I'une quelconque des revendications 1 & 4, comprenant I'étape supplémentaire, similaire a I'étape
e), de réalisation d'une cinquiéme bande en fibres minérales non tissée similaire a ladite troisidme bande en fibres
minérales (24), et I'étape de placement a I'étape f) de ladite cinquiéme bande en fibres minérales sur ladite deuxié-
me bande en fibres minérales (50"') en contact facial avec celle-ci et de maniére a intercaler ladite deuxiéme bande
en fibres minérales (50") entre lesdites troisiéme et cinquidme bandes en fibres minérales dans ladite quatriéme
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bande en fibres minérales (90).

Procédé selon I'une quelconque des revendications 1 & 5, ledit pliage de I'étape ¢) comprenant le pliage de ladite
premiére bande en fibres minérales (50") de maniére a produire des ondulations continues s'étendant dans ladite
premiére direction longitudinale de ladite premiére bande en fibres minérales (50").

Procédé selon I'une quelconque des revendications 1 a 6, ladite troisi@me direction étant perpendiculaire & ladite
premiére direction longitudinale.

procédé selon l'une quelconque des revendications 1 a6, ladite troisieme direction étant identique a ladite premiére
direction longitudinale.

Procédé selon |'une quelconque des revendications 1 & 8, comprenant I'étape préliminaire de réalisation de ladite
premiére bande en fibres minérales (50") & partir d'une bande en fibres minérales non tissée(40) élémentaire en
agencant ladite bande en fibres minérales élémentaire en couches se recouvrant.

Procédé selon la revendication 9, ladite bande en fibres minérales non tissée élémentaire (40) étant agencée en
relation de recouvrement d'une maniére générale suivant ladite deuxiéme direction transversale.

Procédé selon I'une quelconque des revendications 1 & 10, comprenant, en outre, I'étape supplémentaire de com-
pression de hauteur de ladite premiére bande en fibres minérales non tissée (50") réalisée a I'étape a).

Procédé selon l'une quelconque des revendications 1 & 11, comprenant, en outre, I'étape supplémentaire de com-
pression longitudinale de ladite premiére bande en fibres minérales non tissée (50") réalisée a I'étape a) et en
outre, ou en variante, |'étape supplémentaire de compression longitudinale de ladite deuxiéme bande en fibres
minérales non tissée (50") réalisée a I'étape c).

Procédé selon I'une quelconque des revendications 1 & 12, comprenant, en outre, I'étape supplémentaire de com-
pression transversale de ladite deuxiéme bande en fibres minérales non tissée (50") réalisée a I'étape c).

Procédé selon I'une quelconque des revendications 1 & 13, comprenant |'étape supplémentaire de compression
de ladite quatrieme bande en fibres minérales composite (90) avant l'introduction a I'étape g) de ladite quatriéme
bande en fibres minérales composite (90) dans un four de durcissement (92, 94).

Procédé selon I'une quelconque des revendications 1 & 14, comprenant, en outre, I'étape d'application d'une feuille
(99', 99") sur une face ou sur les deux faces de ladite premiére bande en fibres minérales non tissée (50") et/ou
d'application d'une feuille (99', 99") sur une face ou les deux faces de ladite deuxiéme bande en fibres minérales
non tissée (50").

Procédé selon I'une quelconque des revendications 1 & 15, comprenant, en outre, I'étape de découpage de ladite
quatriéme bande en fibres minérales composite (90) en segments plats (10', 10").

Installation destinée & réaliser une bande isolante en fibres minérales comprenant:

a) des premiers moyens (30, 44) pour réaliser une premiére bande isolante en fibres minérales non tissée
(50") définissant une premiére direction longitudinale paralléle & ladite premiére bande en fibres minérales et
une deuxieme direction transversale paralléle a ladite premiére bande en fibres minérales (50"), ladite premiére
bande en fibres minérales (50") étant réalisée de maniére & contenir des fibres minérales agencées d'une
maniére générale suivant ladite deuxiéme direction transversale et contenant un premier agent de liaison
durcissable,

b) des deuxidmes moyens (48) pour déplacer ladite premiére bande en fibres minérales (50") dans ladite
premiére direction longitudinale de ladite premiére bande en fibres minérales (50"),

¢) des troisitmes moyens (60', 60", 60", 60"") pour plier ladite premiére bande en fibres minérales (50") pa-
rallélement & ladite premiére direction longitudinale et perpendiculairement a ladite deuxiéme direction trans-
versale de maniére a réaliser une deuxiéme bande en fibres minérales non tissée (50"), ladite deuxiéme
bande en fibres minérales (50"') comprenant un corps central (28) et des couches de surface (24, 26) agencées
sur les faces opposées dudit corps central (28), ledit corps central (28) contenant des fibres minérales agen-
cées d'une maniére générale perpendiculairement a ladite premiére direction longitudinale et a ladite deuxiéme
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direction transversale, et lesdites couches de surface (24, 26) contenant des fibres minérales agencées d'une
maniére générale suivant ladite deuxiéme direction transversale,

d) des quatrimes moyens (70) pour déplacer ladite deuxiéme bande en fibres minérales (50"") suivant ladite
premiére direction longitudinale,

e) des cinquiémes moyens (72) pour réaliser une troisiéme bande en fibres minérales non tissée (24) définis-
sant une troisieme direction paralléle a ladite troisieme bande en fibres minérales (24), ladite troisiéme bande
en fibres minérales (24) étant réalisée de maniére a contenir des fibres minérales agencées d'une maniére
générale suivant ladite troisieme direction et contenant un second agent de liaison durcissable, ladite troisiéme
bande en fibres minérales (24) étant une bande en fibres minérales d'une compacité supérieure comparée a
celle de ladite deuxiéme bande en fibres minérales,

f) des sixiemes moyens (77') pour placer ladite troisieme bande en fibres minérales (24) sur ladite deuxiéme
bande en fibres minérales (50") en contact facial avec cette derniére afin de réaliser une quatriéme bande
en fibres minérales composite (90), et

g) des septiemes moyens (92, 94) pour faire durcir lesdits premier et second agents durcissables de maniére
a assurer la liaison desdites fibres minérales de ladite quatridme bande en fibres minérales composite (90)
les unes aux autres, formant ainsi ladite bande isolante en fibres minérales.

Installation selon la revendication 17, lesdits cinquiémes moyens (72) étant agencés pour réaliser ladite troisiéme
bande en fibres minérales non tissée (24) en séparant une couche superficielle de ladite premiére bande en fibres
minérales (50") de cette derniére et en compactant ladite couche superficielle afin de réaliser ladite troisieme
bande en fibres minérales (24).

Installation selon la revendication 18, lesdits cinquimes moyens (72) étant agencés pour compacter ladite couche
superficielle par pliage de ladite couche superficielle de maniére & réaliser ladite troisiéme bande en fibres miné-
rales contenant des fibres minérales agencées de maniére générale suivant une orientation transversale par rap-
port & la direction longitudinale de ladite troisiéme bande en fibres minérales (24).

Installation selon la revendication 17, lesdits cinquieme moyens (72) étant agencés pour réaliser ladite troisiéme
bande en fibres minérales non tissée (24) en séparant une premiére (24) desdites couches de surface (24, 26)
de ladite deuxiéme bande en fibres minérales (50"") dudit corps central (28) de cette derniére et en compactant
ladite premiére (24) desdites couches de surface (24, 28) de maniére a réaliser ladite troisiéme bande en fibres
minérales (24).

Installation selon l'une quelconque des revendications 17 & 20, comprenant, en outre, des huitiemes moyens
similaires aux cinquiémes moyens afin de réaliser une cinquidme bande en fibres minérales non tissée similaire
a ladite troisieme bande en fibres minérales (24), et

des neuviémes moyens pour placer ladite cinquiéme bande en fibres minérales sur ladite deuxiéme bande
en fibres minérales (50"') en contact facial avec celle-ci et de maniére a intercaler ladite deuxiéme bande en fibres
minérales (50"™) entre lesdites troisiéme et cinquiéme bandes en fibres minérales dans ladite quatriéme bande en
fibres minérales (90).

Installation selon I'une quelconque des revendications 17 a 20, lesdits troisitmes moyens (60, 60", 60", 60 ")
étant agencés pour plier ladite premiére bande en fibres minérales (50") de maniére a produire des ondulations
continues s'étendant dans ladite premiére direction longitudinale de ladite premiére bande en fibres minérales
(50").

Installation selon I'une quelconque des revendications 17 & 22, ladite troisieme direction étant perpendiculaire &
ladite premiére direction longitudinale.

Installation selon l'une quelconque des revendications 17 a 22, ladite troisieme direction étant identique a ladite
premiére direction longitudinale.

Installation selon l'une quelconque des revendications 17 a 24, lesdits premiers moyens (30, 44) étant agencés
pour réaliser ladite premiére bande en fibres minérales (50") a partir d'une bande en fibres minérales non tissée

(40) élémentaire en agencant ladite bande en fibres minérales élémentaire en couches se recouvrant.

Installation selon la revendication 25, lesdits premiers moyens (30, 44) étant agencés pour disposer ladite bande
en fibres minérales non tissée élémentaire en relation de recouvrement d'une maniére générale suivant ladite
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deuxieéme direction transversale.

Installation selon I'une quelconque des revendications 17 a 26, comprenant, en outre, des dixiémes moyens (52",
54"y pour comprimer en hauteur ladite premiére bande en fibres minérales non tissée (50") réalisée par lesdits
premiers moyens.

Installation selon I'une quelconque des revendications 17 & 27, comprenant, en outre :

des onziémes moyens (56', 56", 56", 58', 58", 58"") pour comprimer longitudinalement ladite premiére bande
en fibres minérales non tissée (50") réalisée par lesdits premiers moyens (30, 44) et, en outre, ou en variante,
des douziémes moyens pour comprimer longitudinalement ladite deuxiéme bande en fibres minérales non
tissée (50") réalisée par lesdits troisitmes moyens (60', 60", 60", 60 "").

Installation selon I'une quelconque des revendications 17 & 28, comprenant, en outre, des treiziemes moyens (80)
pourcomprimer transversalement ladite deuxiéme bande en fibres minérales non tissée (50", 28) réalisée par
lesdits troisiemes moyens (60', 60", 60", 60"", 28).

Installation selon I'une quelconque des revendications 17 & 29, comprenant des quatorziémes moyens (52", 54",
56', 56", 56", 58', 58", 58", 80) pour comprimer ladite quatrieme bande en fibres minérales composite (90) avant
durcissement de ladite quatrieme bande en fibres minérales composite (90) a l'aide desdits septidmes moyens
(92, 94).

Installation selon l'une quelconque des revendications 17 a 30 comprenant, en outre, des quinziemes moyens
(77") pour appliquer une feuille (99', 99") sur une face ou sur les deux faces de ladite premiére bande en fibres
minérales non tissée (50") et/ou & appliquer une feuille (99', 99") sur une face ou les deux faces de ladite deuxiéme
bande en fibres minérales non tissée (50").

Installation selon I'une quelconque des revendications 17 & 31, comprenant, en outre, des seiziémes moyens (96)
pour découper ladite quatrieme bande en fibres minérales composite durcie (90) en segments plats (10").
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