
WO 02/092342 PCT/FI02/00394  1 Method for manufacturing a sandwich building
element The present invention relates to a method for manufacturing a
sandwich  building element, said building element comprising a core, and
surface layers on  5 its two opposite main surfaces, said core being
composed of lamellae of mineral wool, which are lengthwise relative to the
building element and have their fibers  substantially perpendicular to the
surface layers, said method comprising  bonding the surface layers to the
core by fixing the same with the aid of an  adhesive to the opposite main
surfaces of the core. 10 It is an object of the present invention to
provide an improved manufacturing  method for the fabrication of sandwich
building elements, said method enabling  the continuous-action manufacture
of building elements, yet enabling at the  same time the production of
minor series, even the manufacture of single 15 building elements. In order
to fulfil this objective, the inventive method is  characterized in that
the method comprises supplying the material for the first  and second
surface layers in sections of a desired length, said sections being set
sequentially, such that the downstream end of a preceding section is in
abutment with the upstream end of a following section or spaced therefrom,
20 and the sections being then temporarily coupled for establishing
continuous  strings of surface layer material, said strings being then
bonded to the opposite  main surfaces of the core for producing a
continuous string of sandwich building  elements, said string of building
elements having junctions for the first and second strings of surface layer
material located essentially in alignment with  25 each other, followed by
cutting the continuous string of elements at the  junctions of surface
layer materials. In the inventive method, the sequential sections of
surface layer material are  



preferably taped to each other in such a way that the ends of sequential WO
02/092342 PCT/FI02/00394  2 sections, which are facing each other, remain
at a distance from each other, the  cutting action being thus applied
essentially to the core only. The inventive method enables the
continuous-action running of lamellar 5 products, as well as end-contoured
elements. Noteworthy lamellar products  include e.g. chipboards, fibreboard
elements, and plaster boards. The invention will now be described in more
detail with reference to the  accompanying drawings, in which: 10 figs.
is-ic illustrate schematically a few steps to be implemented in a method
of the invention, figs. 2a-2b illustrate schematically one building element
obtainable with a  15 method of the invention, fig. 3 shows schematically
one implementation step in a method of the  invention, and 20 figs. 4a-4d
illustrate schematically a few alternative embodiments for a building
element, which are implementable with a method of the invention.  Fig. la
illustrates schematically the disposition of sections 10, 11 of surface
layer material sequentially on a production line and the taping at A for
providing 25 a junction 5 between sequential elements. The bonding is
preferably effected by  taping, such that the ends of sequential elements,
which are facing each other,  maintain a gap therebetween, which is
preferably consistent with the thickness  of a cutting implement, e.g. the
blade of a cutting saw, used in a subsequent  cutting step for separating
the building elements. In the depicted embodiment, WO 02/092342
PCT/FI02/00394  3 



the sections 10 and 11 of surface layer material are unequal in length.
Said  sections may also differ from each other in terms of material,
colour, width,  thickness, and other properties. Naturally, the sequential
sections can be  perfectly identical to each other. The sections of surface
layer material bonded 5 together constitute a string of surface layer
material 12. It is also conceivable  that temporary bonding be effected
e.g. by means of various film joints,  mechanical fasteners, or plastic
soldering. The strings of surface layer material applied to the opposite
main surfaces of  10 building elements are fabricated separately from each
other, and the surface  layer materials for the opposite main surfaces of
each building element can be  identical to or different from each other.
Fig. lb illustrates a core of mineral wool 2 with regard to its
constitution. The  15 core 2 consists of lamellar sections 7-9 of mineral
wool, the fibre planes of  which lie in a finished building element
perpendicularly to the surface layer  materials (in fig. lb perpendicularly
to the plane of paper). The lamellar  sections are preferably fabricated
from conventional mineral wool panel,  wherein the fibres lie in a plane
substantially co-directional with the main 20 surfaces of the panel. The
panel is then cut into strips, having a width which is  consistent with the
core thickness of a building element to be manufactured. In  the next step,
the strips are turned through 90 and joined laterally to each  other for a
mineral wool mat of lamellar structure, which is coupled behind the
preceding mat, such that the lamellae of each mat are displaced in the 25
lengthwise direction thereof relative to the adjacent lamella for
establishing a  continuous constitution for the core 2, as shown in fig.
ib, wherein the adjacent  lamellar sections 7-9 have butt joints 7a, 8a, 9a
for lamellar sections, which are  staggered relative to each other. For
example, the publication US 5,313,758  discloses one way of fabricating
such a core. WO 02/092342 PCT/FI02/00394  



4 Fig. is shows, by way of an example, one way of laminating the core 2
with the  strings 12 of surface layer material for producing a continuous
string 13 of  building elements. An applicator 6 is used for applying an
adhesive or some 5 other bonding agent to the inner face of the surface
layer material 12 coming  against the core 2, whereafter the strings 12 of
surface layer material are  carried by means of roller conveyors 18a and
18c against the main surfaces of  the core 2 to be delivered on a roller
conveyor 18b to a laminating mechanism  (not shown) and subjected to an
appropriate compression load P between press 10 elements 19 included in the
laminating mechanism. After the adhesive layer is  set, the string 13 of
building elements is cut by means of a blade 17 of a cutting  device 16 for
separate building elements 1 at the surface layer material junction  5,
which has preferably a gap between the ends of sequential surface layer
sections (the lower part of fig. is is shown in a scale slightly enlarged
relative to  15 the upper part for clarifying the junction gap), whereby
the cutting action is  essentially applied only to the core 2 and a tape
that ties the sequential surface  layer section to each other. This extends
the blade service life substantially, and  also reduces the power demand
required by the cutting action. 20 Another conceivable implementation in
reference to the invention is such that  the surface layer material applied
to one of the main surfaces comprises a  continuous material consisting of
uniform, integral material, e.g. plastic-coated  sheet steel uncoiled off a
coil, and only the surface layer material applied to the  opposite main
surface consists of said sections 10, 11 of surface layer materials, 25
which can be identical to or different from each other and which are
coupled  temporarily to each other for a continuous string. Thus, the
cutting of building  elements, performed e.g. by sawing, is effected at the
junction 5 of the  temporarily joined sections 10, 11 present on one of the
main surfaces,  whereby the surface layer material, consisting of an
integral material and 



WO 02/092342 PCT/FI02/00394  5 present on the opposite main surface, will
be cut at a corresponding location.  This solution is applicable, e.g. when
it is desirable to employ various facade  materials while the internal
surface remains unchanged. 5 Fig. 2a and 2b depicts schematically in
slightly more detail a building element 1,  having a core 2 which has each
of its opposite main surfaces provided with  surface layers 3 and 4, the
lengthwise edges thereof being in the present  embodiment provided with
tongue-and-groove formations. 10 Fig. 3 illustrates schematically an
implementation, wherein the surface layer  material comprises a profiled,
plastic-coated sheet steel. The smooth sheet  material is uncoiled off a
coil 20 and delivered to a cutting device 21 for cutting  surface material
sections 23 of a desired length, which are supplied to a  profiling
mechanism 22 for providing the same with desired profiles, e.g. 15
tongue-and-grooves for the lengthwise edges. The profiling mechanism can
also  be used for making various groove patterns on the surface of sheet
material,  e.g. in decorative and/or reinforcing purposes. In addition, the
profiling of - panels is conceivable as desired also over the short sides
thereof (end regions),  or alternatively the supply of end regions with
separate end elements in view of  20 producing cassette elements. The
profiling mechanism 23 is followed by carrying profiled sections 23a onto
an  assembly line for joining the same temporarily to preceding sections,
as shown  in fig. la, preferably by taping. Tight taping extending across
the width of a 25 surface layer material is the most preferred joining
technique, since thereby the  adhesive or other bonding agent applied to
the core 2 in the process of  lamination is not able to seep out of the
junction and thereby to soil the  mechanism and/or building elements to be
fabricated and possibly to cause  mechanical malfunctions. 



WO 02/092342 PCT/FI02/00394  6 Figs. 4a-4d illustrate a few embodiments for
building elements fabricable by  means of a method of the invention,
wherein the core 2 comprises at least two  dissimilar lamellae. 5 In fig.
4a, one skirt lamella 20 is made of a mineral wool material which is
stronger and/or better in terms of its refractory qualities than other
lamellae of  the core. The lamella member 20 is further formed with
channels 28, e.g. for  electric cables. In fig. 4b, in addition to a skirt
lamella 21, a centrally located 10 lamella 22 is also constructed from a
mineral wool material stronger than the  lamellae 25 and, furthermore, the
skirt lamella 21 has integrated therewith a  ventilation duct 30 and the
lamella member 22 has integrated therewith a  ventilation duct 29 and
channels 28 for electric cables. In fig. 4c, a skirt lamella  23 has
integrated therewith a provision 31 for accommodating for example 15
building frame members in concealment inside a wall structure. The skirt
lamella  23 is made of a material stronger than the other lamellae 25. Fig.
4d depicts an  embodiment, wherein an outermost lamella 24 is formed with a
provision 32,  which houses cable channels 28, and the core is further
provided with a  centrally located lamella member 22 having a ventilation
duct 29 and channels 20 28 for electric cables. Additionally, in the
embodiment of fig. 4d, the surface  layer material consists of a building
board which is thicker when compared to  the embodiments of figs. 4a-4c, in
which the surface layer material comprises  preferably plastic-coated sheet
steel. Surface layer materials 26 and 27 may  comprise e.g. a board
including rock material, fibreboard, or plaster board.  25 The lamellae can
also have integrated therewith a fastener or bracket element  coming
against the surface board for various engagement purposes. Said  



fastener or bracket element adheres securely to the internal face of a
surface  board in the process of bonding lamellae to surface boards. WO
02/092342 PCT/FI02/00394  7  Claims 1. A method for manufacturing a
sandwich building element (1), said building  element comprising a core
(2), and surface layers (3, 4) on its two opposite  5 main surfaces, said
core (2) being composed of lamellae (7, 8, 9) of mineral wool, which are
lengthwise relative to the building element and in which the  fibre planes
are substantially perpendicular to the surface layers, said method
comprising bonding the surface layers to the core by fixing the same with
the  aid of an adhesive to the opposite main surfaces of the core,
characterized in 10 that the method comprises supplying the material for
the first and second  surface layers in sections (10, 11) of a desired
length, said sections being set  sequentially, such that the downstream end
of a preceding section is in  abutment with the upstream end of a following
section or spaced therefrom,  and the sections being then temporarily
coupled (A) for establishing continuous 15 strings (12) of surface layer
material, said strings being then bonded to the  opposite main surfaces of
the core (2) for producing a continuous string (13) of  sandwich building
elements, said string of building elements having junctions  (5) for the
first and second strings of surface layer material located essentially  in
alignment with each other, followed by cutting (B) the continuous string
(13) 20 of elements at the junctions (5) of surface layer materials. 2. A
method as set forth in claim 1, characterized in that the sections of
surface layer material are temporarily bonded to each other by taping, by
means of a film material or with mechanical fasteners. 25 3. A method as
set forth in any of the preceding claims, characterized in that  



the method comprises using sections of surface layer material, which are
not  identical in terms of their material and/or colour and/or dimensioning
and which WO 02/092342 PCT/FI02/00394  8 are bonded temporarily together
for producing the continuous string (12) of  surface layer material. 4. A
method as set forth in any of the preceding claims, characterized in that
5 at least some of the sections of surface layer material are made of
profiled  sheet metal, the sheet metal material being first cut (21) to a
desired length  (23), fed to a profiling mechanism (22) for profiling, and
delivered, after  profiling, onto a line for bonding the same to other
sections of surface layer  material. 10 5. A method as set forth in any of
the preceding claims, characterized in that  the lengthwise ends of a
section of surface layer material are provided with  profiled end sections
prior to coupling the section temporarily with other  sections. 15 6. A
method as set forth in any of the preceding claims, characterized in that
the building element (1) has its opposite surface layers (3, 4) composed of
materials different from each other. 20 7. A method as set forth in any of
the preceding claims, characterized in that  the core (2) is made by using
at least two lamellae (20-25) different from each  other in terms of their
refractory, strength or other properties. 8. A method as set forth in any
of the preceding claims, characterized in that  25 at least one lamella has
integrated therewith a channel element (28, 29). 9. A method for
manufacturing a sandwich building element (1), said building  element
comprising a core (2), and surface layers (3, 4) on its two opposite  



main surfaces, said core (2) being composed of lamellae (7, 8, 9) of
mineral WO 02/092342 PCT/FI02/00394  9 wool, which are lengthwise relative
to the building element and in which the  fibre planes are substantially
perpendicular to the surface layers, said method  comprising bonding the
surface layers to the core by fixing the same with the  aid of an adhesive
to the opposite main surfaces of the core, characterized in 5 that the
method comprises supplying the material for at least one surface layer  in
sections (10, 11) of a desired length, said sections being set
sequentially,  such that the downstream end of a preceding section is in
abutment with the  upstream end of a following section or spaced therefrom,
and the sections  being then temporarily coupled (A) for establishing a
continuous string (12) of 10 surface layer material, said string being then
bonded to one of the main  surfaces of the core (2), the opposite-side main
surface of the core (2) having  bonded therewith a corresponding string of
surface layer material consisting of  sections of surface layer material of
a desired length or with a continuous surface layer material made of a
homogeneous material for producing a 15 continuous string (13) of sandwich
building elements, said continuous string  (13) of building elements being
cut (B) at junctions (5) for said string of surface  layer material present
on the at least one main surface. 


