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"Insulating panel with deeply profiled faces, process and apparatus for
manufacturing thereof™

The invention relates to insulating panels of the type commonly used for
the construction of walls, doors, roofs and the like, of civil, industrial or other
londs of buildings.

As is known, these panels have a composite structure, also called
"sandwich" structure, in which there is at least one insulating layer interposed
between two outer walls forming the faces at sight of the panel; the insulating
material is usually a foam made of polyurethane or the like (but could also be a
rock wool or other insulating material), while the faces are in most cases sheet
metal.

The latter is profiled with ribe in order to increase the rigidity of the
panels; many design are the possible for these ribs and for further details about
some of them as well as their manufacturing methods, reference may be made to
the disclosure of European patent applications No. 682159, 995594 or
International application PCT/EP95/03865.

In short, the panels described in these documents are comtinuously
manufactured using special apparatuses starting from two strips of sheet metal
which are unwound from respective coils: the two strips are fed along respective
converging paths until they are brought into the parallel borizontal condition
where the insulating material, be it polyurethane foam, rock wool or other, is
applied between them.

The semifinished product thus obtained is then cut transversely so that, at
the end of the apparatus, panels of predefined dimensions are obtained; the panels

mey then be completed,._if required, off line with finishing operations.

PCT/IT02/0162
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The profiling of the surfaces of the panels, however, constitutes a major
limitation in current state of the art.

Indeed, the metal sheets having ribs deeper than 3 mm, generally have a
rigidity such that it is practically impossible to bend them in the longitudinal
(axial) direction; as a consequence the known panels, in fact, have only one face
deeply ribbed because otherwise it would not be possible to produce them
continuously as explained sbove.

It should be observed that in the known apparatuses, the deeply profiled
strip advances in horizontal direction so as not to have to require changes in
inclination during processing, while the other strip moves above it and is flat or
slightly profiled with longitudinal ribs smaller than 3 mm, thereby resulting
flexible enough to be bent a few degrees and to converge towards the bottom
strip.

In this context it must be pointed out that, in the present description and in
the appended claims, light profiling (or fretting) of the faces of a penel is
understood as any type of 1ib or groove having a height such that the resultant
flexural rigidity is negligible compared to that of the whole panel.

This rigidity will obviously also depend on the thickness of the sheet metal
and on the chamacteristics of the metallic material (steel, aluminium, copper, etc.)
used; however, from a general point of view it may be stated in accordance with
the European standards on compostte panels (ECCS), that light profiling should
be regarded as the one obtained with ribs heving a height (or depth, whichever
applies) less than 3 mm. |

On the other hand, deep profiling according to the ECCS standards ghould
be regarded as the one formed by ribs having a height greater than 3 mm and, in

9!
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accordance with the Applicant's experience, preferebly a height greater than 10
mm;thevaﬁabiﬁtyofthesevaluesfbpendsﬂmhmmmonfactommchasthe
thickness and type of metallic material used for the penel faces.

The fact that known panels have only one deeply profiled face for the
reasons explained above, implies that in order to obtain a high structural strength
it is necessary to produce panels which are thick and/or using sheet metal of
considerable thickness, thereby resuliing inevitably heavy.

In other words, the panels currently manufactured with continuous
processes have limited structural strength properties compared to their weight: an
improvement in their strength would therefore be desirable since, conditions being
equal, an advaniageous reduction in the materials used to produce them, and
therefore lower costs, would be obtained among the other things.

The present invention aims therefore to improve this state of the ert:
namely, its object ie that of providing an insulating panel to be produced
contimiously, having structural stremgth properties betier than those of the
currently known paneis with only one profiled surface.

This object is achieved by a panel, whose features are stated in the claims
which will follow.

The invention also comprises a method for producing the aforementioned
penel and an apparatus for carrying out this method, whose features are also set
out in the following claims.

In order to better understand the invention as a whole, a preferred but non-
limiting embodiment thereof is described below, with reference to the
accompapying drawings wherein:

- Fig. 1 shows 2 perspective view of a panel according to the invention;

(7
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- Fig. 2 shows schematically an apparatus for the continupus production of
panels according to the invention;

- Fig. 3 shows in detail of a particular feature of the apparatus sccording to
Fig. 2;

- Fig. 4 is a cross-section along the line IV-IV in Fig. 3;

- Fig. § illustrates the stacking of panels according to the invention;

- Fig. 6 shows another example of apparatus for the contimuous production
of panels according to the invention.

With reference to these figures, in the first of them numersl 1 denotes
overall an ingulating panel according to the invention.

As can be seen, this panel comprises two outer faces 2 and 3 at sight,
between which an imsulating lsyer 4 is present made in this case from
polyurcthane foam.

The outer faces 2 and 3 are both reinforced with deep profiling as
explained further above, in the form of a series of respective longitudinal ribs 5, 6
with a trapezoidal profils, which extend in relief with respect to the intermediate
portions 7 and 8; the Iatter are profiled slightly with low ribs 9 and 10, different
between one side and the other of the panel.

Obviously the profile of the faces 2 and 3 may differ from that shown in
the drawings, depending on the widely varying shapes of the nibs 5 and 6; what
should be herein considered is the fact that both faces have deep profiling, greater
than 10 mm, thereby providing the pane] with high flexural rigidity even in the
case of limited thickness of the insulating layer 4.

This important result is achieved by menufacturing the panel 1
continuously with the apparatus 21 which can be seen in Figure 2, starting from

4
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two coils 22 and 23 of flaf metallic strip material,

As can be seen, in this apparatus the upper coil 22 strip and the lower coil
23 strip are unrolled in a mauner kmown per ge and are then formed in respective
profiling machines 24 and 25 arranged in succession; the latter have the function
of profiling the sirips so as to obtain the profile at sight of the faces 2 and 3 of the
finished panels.

In particular, the sirips which advance horizontally at different heights
downstream of the profiling machines 24 and 25 are indicated by 2' and 3'
respectively in Figure 2, according to what has been seen in connection with the
panel of Fig. 1; this is done for the sake of simplicity of the description since,
obviously, the outer faces of the panels may also be formed from the metal strips
arranged in an inverted manner with respect to that of Fig, 2.

The profiling machine 24 is shown in detail in Fig. 3; it has a series of
intermediate stages S;, Sa, Sz ... S,, in each of which a pair of shaped opposing
rolls 25 and 25 of a type known per se is located.

These rolls are shaped in accordance with the profile to be formed in the
strip 2' which passes through the profiling machine 24, and are mounted on
corresponding frame supports Ty-T', T>T%, T3-T%, ... Ty-Th, amranged at their
ends.

The rolls 25 and 26 are operated by respective spindles 27 and 28, which
are connected in turn to actuating motors not shown in the drawings; the
heightwise position of the rolls may be adjusted by mesns of adjusting screws 29,
30, 31, 32 arranged in the frames of each stage, which act on the bearings 33, 34,
35 and 36 of the rolls.

The purpose of this adjustment facility, in addition to ensuring the normal

\D
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operating functions of the profiling machine 24 as already occurs in conventional
machines, is to facilitate the passing movement of the lower strip 3' supplied by
the first profiling machine 25,

Indeed, as can be seen, the already profiled sirip 3' advances inside the
profiling machine 24 at a lower level than the roll 26, i.e. the bottom drum, of
each stage S,-S;; for this purpose the strip 3' is supported inside the profiling
machine 24 by a series of idle rollers 38 which are located in a plame located
underneath that of the rolls 26.

In accordance with this example of the invention, the profiling stages §¢-5,
are fixed on base structures 40 formed with longitudinal members 41 joined by
reinforcing cross-pieces 42; these structures are modular end rest on a main base
44 of the profiling machine 24, so that they can be removed for the operations of
maintenance or replacement of the profiling equipment.

The second profiling machine 25 which iz located upstrcam of that
considered abo;re is similar to the latter, except that it does not have idle rollers
arranged undemeath the profiling stages; these rollers are in fact superfluous since
the profiling machine does not have to be passed through longitudinaily by
another metal sheet, like the other machine.

For the sake of brevity, therefore, a specific description of the profiling
machine 25 is omitted and for further details reference should be made to what
has already been stated above. It must be pointed, however, that since the
profiling machine 25 is intended for working the lower strip 3, the passage line of
the latter (the so-called "pass-line") defined by the nip between the shaped rolls is
located at a lower level than the pass-line of the first profiling machine 24.

Consequently the positioning height of the sheped rolls of the second

\
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profiling machine 25 in the respective support frames, will be different from that
of the rolls shown in Figure 3; what ig important, however, is that inside the
apparatus 21, the upper and lower atrips 2' and 3' advance horizontally parsllel to
each other towards the zone for application of the insulating material.

Nozzles 50, 51 operate in this zone, spraying onto one or both strips 2/, 3'
the polymer substances which are usually used to form the insulating layer 4 of
the panols; downstream the nozzles a continnous belt press 55 known per se is
located.

At the end of the apparatus, finslly, there is a cutting station 60 where the
semifinished product continuously obtaiped, is cut transversely into pieces of the
desired length, thus forming the panels 1; it must be pointed out, however, that the
latter may undergo other processing operations off line, which are not considered
in this example.

From wath has been stated hitherto it is possible to understand operation of
ﬂ:eappammsumdt;owitallowsconﬁmmusmanufachringofpmelsmding
to the invention.

Indeed, by arranging the profiling machines 24 and 25 one downstream the
other, it becomes possible to perform deep profiling of the flat metn] strips

. supplied by the reels 22 end 23, keeping them in a position close to each other

which is later useful for injection of the insulating foam and, more generally, for
any subsequent operation envisaged in the pmdm-:tion cycle.

In other words, with this arrangement of the profiling machines, the strips
2' and 3' are not subject to significant incline variations elong their travel path
after they have been profiled: in this way it is thus avoided flexing them at angles
which would be incompatible with their deep profiling. I should be noted,

4%
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however, that the strip sections downstream of the coils 22, 23 do not raise these
difficulties because they are flat.

In the apparatus thus configured it is therefore possible to introduce the
two strips 2 and 3’ in a substantially parallel condition into the continuous press
55.

Indeed, since the strips are profiled along respective levels located close to
each other, downstream of the profiling machines 24 and 25 they may be
_conveyed towards the press ‘55 with a negligible inclination relative to the
horizontal, actually less than 1-2°,

In practice this inclination is determined by the deformation camber of the
sirips 2' and 3' before entering the continuous press.

On the basis of this teaching it is not difficult to understsnd that it is
possible to manufacture panels with any type of deep profiling on both faces at
sight” whose example shown in Figure 1 represents only one of the possible
embodiments.

These panels achieve the t;bject of the ipvention set forth initially.

It is indeed obvions that the double deep profiling increases substantially
the structural properties of the panels, all other conditions being equal, withont
increasing substantially the weight (incidence of stee] and insulating material par
square metre of panel); the outcome of this is therefore that the hmitations of the
known panels referred to above are complately overcome by the invention.

The latter also includes the method for the continuous production of the
panels.

As explained farther before, the conventional apparatus are not suitsble for
deeply profiling both faces of the panels becanse the spaced arrangement of the

\7
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profiling machines, such as for example that shown in Buropean patent
application No. 995594, ‘involves necessarily bending angles of the upper strip in
order to guide it towards the lower strip, which are incompatible with deep
profiling.

With the manufacturing method according to the present invention it is
possible to overcome this technological limitation.

Indeed, the profiling of the strips now occurs along respective levels which
are at distance substantially equal to the ﬁnnl thickness of the panels: it follows,
therefore, that downstream of the profiling machines the upper strip does not have
to umdergo significant deviations which may require longitudinal bending thereof
about an axis transverse to the direction of feeding, which would be incompatible
with deep profiling thereof.

In particular, in apparatus 21 this result is achieved by amranging the
profiling machines 24, 25 one after another and keeping the strips at 2 close
distance such that, downstream of the profiling machines, they may be conveyed
towards the continuous press in a substantially parallel condition relative to each
other.

In practice, after the profiling machine 24, the strips 2*' and 3' converge
with an inclination which is preferably less than, or equal to, 1° until they reach a
distance between them, corresponding to the final thickness of the panel.

Of course, varietions of the invention with respect to the foregoing
embodiment are possible.

Reference has already been made to the possibility of varying, as required,
the profile of the surfaces 2 and 3 depending on the type of ribs which are to be
formed thereon.
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In this context, however, it is should be emphasised that the trapezoidal
profile of the ribs of the panel shown in Fig. 1, wherein the male ribs 5 have a
tapered profile which can be combined with that of the female ribs 6 of a panel
arranged on top (and vice versa), has the advantage of allowing stacking of the
panels keeping to the minimurn the empty spaces, as shown in Figure 5.

It should be noted that this advantage agssumes particular importance in
comnection with the industrial transportation of panels where the maximum
volume, instead of the maximum weight, transported is always a detennining
factor. )

The known panels which have only one surface or side with deep
profiling, while the other side is subetantially flat, are usually transported turned
over with respect to each other with the sides where ribs are formed being
arranged facing one another.

Such a solution results in a considerable amount of empty spaces between
the panels thereby, negatively affecting the transgportation costs, since for a given
loading volume, the number of pamels which can be transported is inevitably
limited by the empty spaces present between them.

On the other hand, panels with deep profiling on both sides in accordance
with the invention may be stacked by combining the respective profiles, s0 as to
reduce significantly the erapty spaces for tmnsp‘orlxﬁon.

It can be understood, however, that this effect may be obtained with ribs
having a profile different from the trapezoidal profile of the example shown, since
it is necessary only that their shape be of the male/female type which can be
geometrically combined as explained above.

By way of a further possible variant of the invention it has also be

1%
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mentioned that the insulating layer must not necessarily consist of polyurethane
foam, but might also be formed with any other suitable material such as, for
example, rock wool, glass and the like.

It must however be remembered that for such an alternative, it is
preferable to modify the panel production apparatus with respect to that shown in
Fig. 2, because the application of the rock wool may be better performed betwesn
one profiling machine and the other, i.c. before the upper strip 2' is brought to a
distance substantially equal to the fmal thickness of the panels, relative to the
lower stxip 3'.

For application of the rock wool it is nevertheless possible to use the
normal systems known for this purpose, arranging the corresponding machinery
between the two profiling machines 24, 25 which for this reason must therefore be
located at a suitable distance.

It can moreover be understood that the presence of the insulating-wool
application means between the two profiling machines is not incompatible with
the polyurethane-foam injection means, since it would allow the formation of an
apparatus of the dual-purpose type, i.e. capable of producing both foam-filled
pansls and wool-filled panels.

In this connection it must also be pointed that profiling of the strips could
be performed in an inverse manner with respect to that described for the apparatns
of Fig, 2, namely by processing first the upper strip and thereafter the lower strip,
with the position of the profiling machines 24 and 25 being interchanged.

An example of this situation is shown in Fig. 6 where, for the sake of
simplicity, mumbering of the preceding embodiment has been maintained.

It just has to be pointed out that in this apparatus the upstream profiling

‘(?
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machine 24 which processes the upper strip 2', will no longer have idle rollers 38
for supporting the lower strip while on the other hand, the profiling machine 25
will be provided with such rollers which obviously will be positioned above the
shaped rolls which profile the lower strip 3".

All these varianis nevertheless fall within the scope of the following
claims.
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CLAIMS

1. Composite panel comprising at least one insulating leyer (4)
interposed between two outer faces (2, 3), characterized in that both faces are
formed by deeply profiled metal sheets.

2, Panel according to Claim 1, wherein the depth of the profiling of
the outer faces (2, 3) is greater than 3 mm.

3. Panel according to Claim 2, wherein the'dqyﬂlofthe profiling of
the outer faces (2, 3) is greater thap 10 mm.

4, Panel according to Claims 1 to 3, wherein said at least one
insulating layer (4) is made of materials comprising: polymer foam or rock wool.

5. Panel according to any one of the preceding claims, wherein the
outer faces (2, 3) are profiled with male riba (5) and/or female ribs (6), fitting the
conjugate ribs of similar panels in the stacked condition.

6. Panel according to Claim 5, wherein said male ribs (5) and female
ribs (6) have a trapezoidal profile.

7. Method for the continuous manufactuxing of panels according to
any of Claims 1 to 6, comprising the following steps in combination:

- feeding longitudinally an upper metal strip (22, 2°) ind a lower metal
strip (23, 3%

- profiling said strips in the longitudinal direction;

- applying an insulating layer (4) between the strips;

- compressing, in a continuous press (55), the semifinished product formed
by the strips and by the insulating layer arranged therebetween, until the thickness
of the panels to be produced is reached;

- transversely cutting said semifinished product in order to obtain panels of
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predefined length;

characterized in thet profiling of the upper strip (2) and lower strip (3" is
performed along respective pass-lines located close to each other such that the
profiled strips enter the continuous press (55) in a substantially paraliel condition.

8. Method according to Claim 7, whervin the profiled strips (2, 3)
enter the press (55), converging towards each other at an angle of less than 1°.

9. Method according to Claim 8, wherein the steps involving profiling
of the strips (2, 3") are performed in succession along 2 common horizontal

10. Method according to Claim 9, wherein profiling of the strips (2', 3)
is greater than or equal to 10 mm.

11.  Method according to Claim 10, wherein the insulating layer (4) is
obtained using a foam of polymer material applied between the strips (2!, 3)
dm-ingastepﬂ)llowingpmﬂlingﬁmu;i

12.  Method according to Cleim 10, wherein the insulating layer (4) is
obtained uging rock wool or the like applied during an intermediate step between
the profiling of the strips (2', 3").

13. Apparatus for carrying out the method of Cleims 7 to 12,
comprising a first and a second profiling machine (24, 25) processing respectively
an upper strip (27 and a lower strip (3", a continuous press (55) located
downstream the profiling machines, characterized in that the strips are profiled
along respective pass-lines close to each other and enter the continucus press in &
substantially parallel condition.

14. -AppmtusaccordingtoClaim 13, in which the profiled strips (2,
3") enter the continuous press (55), converging towards each other at an

SUBSTITUTE SHEET (RULE 26)
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inclination of less than 1°.

15.  Apparatus according to Claim 14, in which the profiling machines
(24, 25) are arranged in mutual succession in the direction of feeding of the strips
2!, 3') such that the machine which is located downstream is passed through by
the strip (2', 3°) supplied by the other profiling machine and is equipped with
means (38) for supporting this strip.

16.  Apparatus according to Claim 15, wherein the means supporting
the strip (2", 3") are idle rollers (38).

SUBSTITUTE SHEET (RULE 26)
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“Panel aislante con caras de perfilado profundo, proceso y aparato para la
fabricacién de dicho pane!l"

La invencion se refiere a paneles aislantes del tipo que se utiliza cominmente
para !a consfruccién de paredes, puertas, techos y similares en edificaciones

civiles, industriales o de cualquier otra Indole.

Como es bien conocido, estos paneles fienen una estructura combinada,
también denominada estructura de "emparedado®, en la cual hay por lo menos
una capa aislante interpuesta entre dos paredes externas que conforman las
caras del panel que se encuentran a la vista, el material aislante es, por lo
general, una espuma de poliuretano o materia! similar (aunque también puede
ser lana de roca o cualquier oiro material aislante), mieniras que las caras, en
la mayoria de los casos, son laminas metdlicas.

Este Gltimo material tiene un perfil estriado, cuya finalidad es aumentar la
rigidez de los paneles; este estriado se puede dar en muchos disefios. Para
mayores detalles acerca de algunos de ellos, asi como de sus métodos de
fabricacion, se pueden consultar los enunciados de las solicitudes de patentes
europeas Nos. 682159 y 985584 o el de la solicitud intemacional
PCT/EP95/03865.

Concretamente, los paneles descritos en estos documentos son fabricados en
forma continua, empleando aparatos especiales que parten de dos tiras de
ldmina metdlica que se desenrollan de sus respectivos carretes: 1as dos tiras se
alimentan a lo largo de sus respectivas trayectorias convergentes hasta quedar
en una condicién horizontal paralela en la que el material aislante, bien sea de

espuma de poliuretano, lana de roca u de otra clase se aplica entre ellas.



El producto semiterminado asl obtenido se corta enseguida en sentido
transversal para obtener los paneles de dimensiones predeterminadas en el
extremo del aparato; a los paneles se les pueden luego dar un terminado fuera
de linea, si se necesita, en las operaciones de acabado.

No obstante lo anterior, el perfilado de las superficies de los paneles constituye
una gran limitante en el estado de la técnica actual. '

De hecho las tiras metélicas con estrlas cuya profundidad es superior a 3 mm
por lo general presentan una rigidez tal que resulta practicamente imposible
doblarias en la direccién longitudinal (axial); por consiguiente, los paneles
conocidos no tienen sino un solo lado con estrias profundas pues, de lo
contrario, no serfa posible producirios en forma continua, como se explicaba
antes.

Se debe tener en cuenta que, en los aparatos conocidos, la tira de perfil
profundo avanza en sentido horizontal, para que no exija cambios de
inclinacién durante su procesamiento, mieniras que la otra tira se desplaza por
encima de la primera y es plana o ligoramente perfilada con estrias
longitudinales inferiores a 3 mm, por lo cual adquiere una fiexibilidad suficiente
como para poderse doblar uncs pocos grados y converger hacia 1a tira inferior.
En este contexto cabe sefialar que, tanto en la presente descripcién como en
las reivindicaciones adjuntas, se entiende por un ligero perfilado (o relieve) de
las caras de un panel a cualquier tipo de estrla o muesca cuya altura sea tal
que la rigidez de flexura resultante es insignificante en comparacién con la del
panel completo.

Es evidente que esta rigidez también depende del espesor de [a l[dmina de

metal v de las caracteristicas del material metdlico (bien sea acero, aluminio,



cobre, etc.) que se utilice; no obatante, en términos generales, se puede afirmar
que de acuerdo con los esténdares europeos sobre paneles combinados
(ECCS) un ligero perfilado se debe considerar como el que se obtiene con
esirias cuya altura (o profundidad, seguin sea el caso) es inferior a 3 mm.

Por ofra parte, segun los esténdares de ECCS, un perfilado profundo se debe
considerar como el formado con estrias cuya altura es superior a 3 mm y, de
acuerdo con la experiencia del solicitante, preferiblemente una altura superior a
10 mm; la variabilidad de estos valores depende ademas de factores tales
como el espesor y el tipo de material metalico empleados en las caras de los
paneles.

El hecho de que los paneles conocidos tienen una sola cara perfilada profunda
por las razones explicadas anteriormente, implica que para lograr una alta
resistencia estructural es preciso producir paneles que sean gruesos y/o que
empleen una ldmina metélica de considerable espesor, motivo por el cual
resultan inevitablemente pesados.

En otras palabras, los paneles que en la actualidad se fabrican mediante
procesos continuos ofrecen propiedades restringidas de resistencia estructural
en relacién con su peso: serfa aconsejable, pues, conseguir una resistencia
mejorada, dado que asl, en igualdad de circunstancias, se obtendria una
reduccién beneficiosa en los materiales utilizados para producirios y, por ende,
una disminucién en los costos, entre ofras coas.

La presente invencion busca, por consiguiente, mejorar este estado de la
técnica: en otras palabras, su objetivo es proporcionar un panel aislante que se

produzca en un proceso continuo y cuyas propiedades de resistencia



estructural sean mejores que las de [os paneles de una sola superficie perfilada
conocidos actuaimente.

Este objetivo se logra mediante un panel cuyas caracteristicas se describen en
las reivindicaciones que se presentan més adelante.

La invencion comprende, asimismo, un método para producir el panel antes
mencionado y un aparato para ejecutar este método, cuyas caracteristicas
también se establecen en las siguientes reivindicaciones.

Para entender mejor la invencion en su conjunto, a continuacién se describe
una realizacion preferible, aunque no limitante, de dicha invencién, haciendo

referencia a los dibujos que acompafian a este documento;

La figura 1 ilustra una vista en perspectiva de un panel correspondiente a la

invencion;

- La figura 2 muestra el esquema de un aparato utilizado para la produccion
continua de paneles corespondientes a esta invencion;

- La figura 3 muesira en detalle una caracteristica propia del aparato
comrespondiente a la figura 2;

- Lafigura 4 es una seccion transversal a lo largo de |a linea V-1V de la figura
3

- La figura 5 ilustra el apilamiento de paneles correspondiente a la invencion;

- La figura 6 muestra oiro ejemplo de aparato para la produccién continua de
paneles correspondiente a la invencion.

En relacién con estas figuras, en la primera de ellas el numeral 1 denota, a

grandes rasgos, un pane! aislante correspondiente a la invencion.



Como se puede apreciar, este panel comprende dos caras externas 2y 3 ala
vista, entre las cuales se encuenira una capa aislante 4, en este caso de
espuma de poliuretano.

Tanto la cara externas 2 como la cara externa 3 estdn reforzadas con un
perfilado profundo como e} explicado anteriormente, en forma de una serie de
estrfas longitudinales respectivas 5 y 6 de perfilado trapecial, cuyo relleve se
prolonga con respecto a las porciones intermedias 7 y B; las titimas de éstas
tienen un ligero perfil con estrias inferiores 9 y 10, que son diferentes entre un
lado del panel y el otro.

Es evidente que el perfil de las caras 2 y 3 puede ser diferente al ilustrade en
los dibujos, dependiendo de la amplia variedad de formas de las estrlas 5 y 6;
lo que se debe tener presente en este casc es que ambas caras tienen un perfil
profundo, superior a 10 mm, por lo cual proporcionan un panel de gran rigidez
flexural, incluso en el caso del eapesor limitado de la capa 4.

Este importante resultado se logra fabricando el panel 1 en forma continua con
el aparato 21 que se puede observar en la figura 2, partiendo de dos carmetes
de material plano de I&mina metdlica 22 y 23.

Como se puede apreciar, en este aparato la tira superior del carrete 22 y |a tira
infarior del carrete 23 se desenrollan de una manera ya conocida y luego se les
da forma en las respectivas maquinas de perfilado 24 y 25 dispuestas en forma
sucesiva, estas dltimas cumplen la funcidn de perfilar las tiras con el fin de
obtener el perfil a la vista de |as caras 2 y 3 de los paneles terminados.

En particular, las tiras que avanzan en sentido horizontal a diferentes alturas
cormriente abajo de las méquinas de perfilar 24 y 25 se encuentran indicadas por

2' y 3', respectivamente, en la figura 2, segun lo explicado en relacién con ef



panel de la figura 1; esto se hace para simplificar la descripcion ya que, como
es obvio, las caras externas de los paneles también se pueden formar con tiras
metdlicas dispuestas en forma inversa a |a de la figura 2.

La maquina de perfilar 24, que se muestra en detalle en la figura 3; tiene una
serie de etapas intermedias Sy, Sz, S; ... S, en cada una de las cuales se
encuentra localizado un par de rolios formados opuestos 25 y 25 de un tipo ya
conocido.

Estos rollos se forman de acuerdo con el perfil definido en la tira 2' que pasa
por la méquina de perfilar 24, y se montan en soportes de estructura
correspondientes Ti-T"y, To-T'2, Ts-T's, ... Tn-T'n, dispuestos en sus extremos.
Los rolios 25 y 26 avanzan operados por ejes respectivos 27 y 28, que van
conectados a su vez a motores de accionamiento, que no aparecen ilustrados
en los dibujos; la altura de la posicién de los rodillos se puede ajustar mediante
tomilios de ajuste 29, 30, 31 y 32, dispuestos en las estructuras de cada etapa,
que actian sobre los rodamientos 33, 34, 35 y 36 de los rodillos.

El objetivo de esta propiedad de ajuste, ademés de asegurar las funciones
normales de operacidn de la maquinaria de perfilar 24, tal como ocurre ya en
las méquinas convencionales, es facilitar el movimiento del paso de la tira
inferior 3' suministrada por la primera méquina de perfilar 25.

Asl pues, como se puede apreciar, la tira ya perfilada 3' avanza por dentro de
la maquina de perfilar 24 a un nivel inferior al del rollo 28, es decir, el tambor
inferior, de cada etapa S:-S,; para este efecto, la tira 3' va soportada dentro de
la méquina de perfilar 24 por una serie de rodillos locos 38, ubicados en un

piano situado debajo de los rollos 26.



De acuerdo con este ejemplo de la invencion, las etapas de perfilado S-S, s
fijan en estructuras de base 40 formadas con miembros longitudinales 41
unidas por fravesafos 42; estas estructuras son modulares y reposan en una
base principal 44 de la maquina de perfilar 24, de manera que se puedan quitar
para las operaciones de mantenimiento o cambio de equipos de perfilado.

La segunda méquina de perfilar 25, que se encuentra localizada comiente
arriba de la mencionada anteriormente, es semejante a esta ultima, salvo que
no tiene rodillos locos dispuestos debajo de las etapas de perfilado; en realidad
estos rodillos resultan sobrando, dado que no hace falta pasar por la méquina
de perfilar otra ldmina metdlica en sentido longitudinal, como en el caso de la
otra maquina.

Asl pues, en aras de la brevedad, se omite una descripcién especifica de la
méquina de perfilar 25 y, para obtener mayores detslles, se debe hacer
referencia a las explicaciones ya presentadas. No obstante, es preciso sefialar
que, debido a que la maquina de perfilar 25 tiene como finalidad operar la tira
inferior 3, la linea de paso de esta Ultima (llamada precisamente "linea de
paso”), que va definida por la linea de contacto entre los rollos formados, se
encuentra ubicada a un nivel inferior al de la linea de paso de la primera
maquina de perfilar 24.

Por consiguiente, la altura de colocacion de los rollos formados de la segunda
maquina de perfilar 25 en las respectivas estructuras de soporte es diferente de
la de los rollos que se ilustran en la figura 3; sin embargo, lo que cuenta es que
dentro del aparato 21 las tiras superior e inferior 2' y 3’ avancen en sentido
horizontal y de manera paralela entre si hacia la zona de aplicacién del material

aislante.



En esta zona operan las boquillas 50 y 51, que roclan hacia una o ambas tiras
2', ¥ las sustancias poliméricas que se suelen utilizar para formar la capa
aislante 4 de los paneles; comiente abajo de las boquillas hay una prensa de
cinta continua 55 ya conocida.

Por litimo, al final del aparato se encuentra una estacion de corte 60, en la que
el producto semiterminado obtenido en forma continua se corta en sentido
transversal en piezas de la longitud deseada, para formar asl los paneles 1;
debe aclararse, sin embargo, que estos Ultimos se pueden someter a
operaciones de procesamiento fuera de linea, que no se mencionan en el
presente ejemplo.

Segun lo explicado hasta el momento, se puede entender como funciona el
aparato 21 y en qué forma ésts permite la fabricacién continua de los paneles
de acuerdo con esta invencién.

En efecto, disponiendo las méaquinas de perfilar 24 y 25 una tras la otra, es
posible realizar un perfilado profundo de las tiras metilicas planas
suministradas por los carretes 22 y 23, manteniéndolos en una posicién
proxima entre sl que, mas adelante, resulta util para la inyeccién de la espuma
aislante y, mas generalmente, para cualquier operacion subsiguiente prevista
en el ciclo de produccién.

En otras palabras, al disponer en esta forrma las méquinas de perfilar, las tiras
2' y 3’ no quedan sujetas a variaciones significativas de inclinacién a lo largo de
su frayectoria de paso después de que han sido perfiladas: de esta manera se
evita flaxionarias a éngulos que serian incompatibles con su perfilado profundo.

Sin embargo, cabe tener en cuenta que las secciones de las tiras corriente



abajo de los caretes 22 y 23 no presentan estas dificultades debido a que son
planas.

Por consigulente, el aparato configurado en esta forma hace posible introducir
las dos tiras 2' y 3' en la prensa continua 55 en una condicion sustanciaimente
paralela.

En efecto, dado que las tiras son perfiladas a lo largo de niveles respectivos
ubicados muy cerca uno de ofro, comriente abajo de las maquinas de perfilar 24
y 25 se pueden transportar hacia la prensa 55 con una inclinacion insignificante
en relacién con la horizontal, que en realidad resulta ser inferior a 1-2°.

En la prictica esta inclinacién estd determinada por una combadura de
deformacion de las tiras 2' y 3' antes de entrar a la prensa continua.

Con base en este conocimiento no es diflcil entender que es posible fabricar
paneles con cualquier tipo de perfilado profundo en las dos caras a la vista,
cuyo ejemplo ilustrado en la figura 1 representa solamente una de las
realizaciones posibles.

Estos paneles logran el objetivo de la invencién establecido inicialmente.

Es evidente que el doble perfilado profundo mejora sustancialmente las
propiedades estructurales de los paneles, en igualdad de condiciones, sin
incrementar sustancialmente el peso (la incidencia del acero y del material
alslante por metro cuadrado de panel); el resultado de asto es, pues, que las
limitaciones de los paneles conocidos, mencionados anteriormente, quedan
completamente superadas por la invencion.

Esta Ultima también incluye el método de produccién continua de los paneles.
Como se explicaba antes, los aparatos convencionales no se prestan para el

perfilado profundo de ambas caras de los paneles debido a la disposicién de



separacion espaciada de las mdquinas de perfilar como, por ejemplo, la
ilustrada en la solicitud de patente europea No. 9985594, que implica
necesariamente un dngulo de flexién de la tira superior con el fin de guiarla
hacia la tira inferior, lo cual resulta incompatible con el pesfilado profundo.

Con el método de fabricacién comespondiente a la presente invencién es
posible superar esta limitante tecnolégica.

En efecto, el perfilado de las tiras ahora se realiza a lo largo de niveles
respectivos que se encuentran a una distancia sustancialmente igual al espesor
final de los paneles: de esto se concluye que corriente abajo de las madquinas
de perfilar la fira superior no tiene que sufiir desviaciones significativas que
puedan obligar a una flexion longitudinal de la misma sobre un eje transversal a
la direccion de la alimentacion, lo cual serla incompatible con el perfilado
profundo de la misma.

En particular, en el aparato 21 este resultado se logra disponiendo las
méquinas de perfilar 24 y 25 una tras la otra y manteniendo las tiras a una
distancia corta de manera que, comiente abajo de las maquinas de perfilar,
puedan ser transportadas hacia la prensa continua en una condicién
sustanciaimente paralela entre sl.

En la prictica, después de la maquina de perfilar 24, las tiras 2' y 3' convergen
con una inclinacién que es preferiblemente inferior o igual a 1° hasta que
alcanzan una distancia entre sf correspondiente al espesor final del panel.
Desde luego, es posible emplear diferentes variaciones de la invencién con

respecto a la realizacién recién descrita.



Ya se ha hecho referencia a la posibilidad de variar, segin se necesite, el perfil
de las superficies 2 y 3, dependiendo del tipo de estrias que se vayan a formar
sobre dicha superficies.

Sin embargo, en este contexto se debe recalcar que el perfil trapecial de las
estrias del panel que se ilustra en la figura 1, en el que las esirlas macho 5
presentan un perfil ahusado que se puede combinar con el de las estrias
hembra 6 de un panel dispuesto en la parte superior (y viceversa), ofrece la
ventaja de que permite apilar los paneles y mantener en un minimo los
espacios vacios, como lo muestra la figura 5.

Cabe anotar que esta ventaja cobra especlal importancia en relacién con el
transporte industrial de los paneles, caso en el cual el maximo volumen
transportado, y no el méximo peso, siempre constituye un factor determinante.
Los paneles conocidos que tienen una sola superficie 0 lado con perfilado
profundo y el otro lado es sustancialmente plano, por lo general se transportan
anverso contra reverso entre si, enfrentando los lados en que se forman las
estrias.

Este tipo de solucién crea una cantidad considerable de espacios vacios enire
los paneles y, por lo tanto, afecta en forma negativa los costos de iransporte,
debido a que, para un cierto volumen de carge, el nimero de paneles que se
puede transportar estd resfringido inevitablemente a los espacios vacios
presentes entre ellos.

Por ofra parte, los paneles con perfilado profundo en ambos lados
correspondientes a la presente invencién se pueden apilar combinando los
respectivos perfiles, lo cual reduce significativamente los espacios vaclos para

efectos del transporte.
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Sin embargo, se entiende que este efecto se puede obtener con estrias de un
perfil diferente al trapecial del ejemplo ilustrado, ya que sdlo es necesario que
su forma sea del tipo machihembrado, el cual se puede combinar de manera
geométrica en la forma antes explicada.

A modo de una posible variante de la invencién también se ha planteado que la
capa aislante no debe constar necesariamente de una espuma de poliuretano,
sino que también puede formarse con cualquier otro material adecuado como,
por ejemplo, lana de roca, vidrio o similares.

No obstante se debe tener presente que, para una altemativa de tales
caracteristicas, es preferible modificar el aparato de produccién de paneles con
respecto al ilustrado en la figura 2, debido a que la aplicacién de ia lana de roca
se puede realizar de mejor modo entre una maquina de perfilado y la ofra, es
decir, de forma que la tira superior 2' se disponga a una distancia
sustanciaimente igual al espesor final de los paneles en relacién con la tira
inferior 3'.

Sin embargo, en el caso de la aplicacién de la lana de roca, es posible utilizar
los sistemas normales conocidos para este efacto, disponiendo la maquinaria
comespondiente enire las dos maquinas de perfilar 24 y 25 que, por este
motivo, deben ubicarse a una distancia adecuada.

De igual manera se puede entender que la presencia del medio de aplicacién
de lana aislante entre las dos méquinas de perfilar no es incompatible con el
medio de inyeccién de espuma de poliuretano, dado que permitiria la formacién
de un aparato de doble propdsito, es decir, que podria producir paneles de

relleno tanto de espuma como de lana.
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En relacién con lo anterior cabe sefialar que el perfilado de las tiras se podria

efectuar de manera inversa con respecto al descrito para el aparato de la figura

2, o sea procesando primero la tira superior y luego la tira inferior,

intercambiando la posicion de las maquinas de perfilar 24 y 25.

Un ejempio de esta situacién se ilustra en la figura 6, en la cual, para

simplificar, se ha mantenido la nomenclatura de la realizacién precedente.

Se acaba de indicar que en este aparato la maquina de perfilar 24 comiente

arriba, que procesa la tira 2', ya no tendra rodillos locos 38 para soportar la tira

inferior, mientras que, por otro lado, la méquina de perfilar 25 sl estard provista

de dichos rodillos que, como es evidente, irdn colocados encima de los rollos

formados que le imparten el perfil a la tira inferior 3'.

Con todo, estas variantes estdn incluidas dentro del alcance de las

reivindicaciones siguientes.

REIVINDICACIONES

1. Panel combinado que comprende como minimo una capa aislante (4)
interpuesta entre dos caras externas (2, 3), caracterizado por el hecho de
que ambas caras estin formadas por laminas metdlicas con perfilado
profundo.

2. Panel correspondiente a la reivindicacion 1, en el que la profundidad del
perfilado de las caras externas (2, 3) es superior a 3 mm.

3. Panel comrespondiente a la reivindicacion 2, en el que la profundidad del
perfilado de las caras extemnas (2, 3) es superior a 10 mm.

4. Panel correspondiente a las reivindicaciones 1 a 3, en el que la mencionada
como minimo una capa aislants (4) estd fabricada con materiales que

comprenden espuma de polimero o lana de roca.
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. Panel cormespondiente a cualquiera de las reivindicaciones anteriores, en el
que las caras extemas (2, 3) estédn perfiladas con estrlas macho (5) y/o
estrfas hembra (6), en el que encajan las estrlas conjugadas de paneles
semejantes en la posicién de apilamiento.
. Panel comespondiente a la reivindicacion 5, en el que las mencionadas
estrias macho (5) y estrias hembra (6) tienen un perfil trapeciat.
. Método para la fabricacién continua de paneles correspondientes a
cualquiera de las reivindicaciones 1 a 6, que incluye la combinacién de los
siguientes pasos:
alimentacién longitudinal de una tira metdlicas superior (22, 2') y una tira
metalica inferior (23, 3');
perfilado de dichas tiras en sentido longitudinal;
aplicacién de una capa aislante (4) entre las tiras;
compresion en una prensa continua (55), del producto semiterminado
formado por las tiras y por la capa aislante dispuesta entre ellas, hasta
alcanzar el espesor de los paneles que se van a producir;
corte transversal de dicho producto semiterminado para obtener paneles de
longitud predeterminada,

caracterizado por el hecho de que el perfilado de la tira superior (2') y el
de la tira inferior (3') se llevan a cabo a lo largo de las respectivas lineas de
paso ubicadas en proximidad una de otra, de tal manera que las tiras
perfiladas entran a la prensa continua (55) en una condicidn

sustancialmente paralela.
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8. Método correspondiente a la reivindicacion 7, en el que las tiras perfiladas
(2', 3') entran a la prensa (55), convergiendo entre sl a un dngulo inferior a
1°.

9. Método comrespondiente a la reivindicacion 8, en el cual los pasos que
incluyen el perfilado de las tiras (2', 3') se lleva a cabo de manera sucesiva
en un sentido de alimentacién horizental comun.

10. Método correspondiente a la reivindicacion 9, en el que el perfilado de las
tiras (2', 3') s superior o igual a 10 mm.

11. Método comrespondiente a la reivindicacion 10, en el que la capa aislante
(4) se obtiene utilizando un material de espuma de polimero aplicado entre
las tiras (2', 3') durante un paso siguiente ha dicho perfilado.

12. Método correspondiente a la reivindicacion 10, en el que [a capa aislante
(4) se obtiene utilizando lana de roca o similar, aplicada entre las tiras (2',
3') durante un paso posterior al perfilado de las mismas.

13. Aparato para ejecutar el método de las reivindicaciones 7 a 12, que
comprende una primera y una segunda méquinas de perfilar (24, 25) que
procesan, respectivamente, una tira superior (2", una tira inferior (3') y una
prensa continua (55) localizada commiente abajo de las méquinas de perfilar,
caracterizadas por el hecho de que las tiras se perfilan a lo largo de las
respectivas lineas de paso préximas una a otra y entran a la prensa
continua en una condicién sustancialmente paralela entre si.

14. Aparato comrespondiente a la reivindicacién 13, en el que ias tiras perfiladas
(2', 3') entran a la prensa continua (55), convergiendo una con la otra a un

angulo inferior a 1°.
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15. Aparato comrespondiente a la reivindicacién 14, en el que las méquinas de
perfilar (24, 25) estdn dispuestas en sucesion una de otra en la direccién de
la alimentacién de las tiras (2', 3) de modo que la maquina que estd
localizada comriente abajo es atravesada por la tira (2', 3') suministrada por
la ofra mdquina de perfilar y se encuenira dotada con un medio (38) para
soportar dicha tira.

16. Aparato correspondiente a la reivindicacién 15, en el que los medios de
soporte de la tira (2', 3") son rodillos locos (38).

Hoja de reemplazo (regla 26) Fig. 2

Hoja de reemplazo (regla 26) Fig. 3

Hoja de reemplazo (regla 26) Fig. 1, Fig. 4

Hoja de reemplazo (regla 26) Fig. 5

Hoja de reemplazo (regla 26) Fig. 6
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Deeply rbbad sandwich panel provided with & usmounting joint for sdjacent panels, end « method for s menufechre.

The sandwich panel comprises a layer of expanded
material which Is Inlerposed between two metal sheets and
is provided on one of 8 two longitudinal ends with a rib clad
with the correaponding metal shest and coverabis by a bent
projacting longttudinal adgs of the matal shenst of the adjs-
cont panel. Tha rib comprises, on thet side facing the In-
twerior of the panel, a step (8) engageable by the come-
spondingly bent lip {27) of the projecting edge (7), which
covars the rib (8). Moreover, the longliudinal adges of the
two sheets (2. 3) are jcined together by rigid sectiona (10,
11) which cover the side edges of the layer of sxpanded
materiel {4).

C143188A1 | »

%4



0143159
~]-

This invention relates to a deeply ribbed sandwich
panel provided with a surmounting joint for adjacent panels,
and a method for its manufacture.

Sandwich panels are known constituted by two faces

5 of profiled sheet metal, betﬁeen wvhich a layer of insulating
material, preferably expanded plastics material, is
interposed.

A method 1is also known for continuously forming
said panels, in which two metal strips are passed through

10 suitable forming machines which give them the reqt_xired
shape, in particular by forming longitudinal stiffening
ribs. The strips are then advanced in such a manner as to
keep them spaced apart by the distance corresponding to the
thickness of the panel under formation, a plastics material

15 being introduced between them and expanded to constitute the
insulating layer of the panel. ¥When the plastics material
expansion process has terminated! the continuous panel thus
formed is passed through' a cutting station, where it 1is
reduced into finished panels of the required length.

20 To prevent the expanded plastics material of the
panel undergoing damage along its edges by mechanical or
chemical action, or as a result of handling to which the

panel is subjected before and during its assembly, it is

ENSDOCKEY. <EP__1©15A1 >
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also knowq to cover said edges with flexible adhesive tape
applied during the manufacture of said panels.

Such panels are used for Eonstructing roofs and
wvalls. As the dimensions of said roofs and walls are always
5 greater than the width of the individual panels, it is
necessary to dispose them side~by-side in the required
number. For this purpose, known panels must be provided at
their mutually contacting edges with joints Upich ensure
mechanical stability, a seal against water and air, and a
10 satisfactory thermal insulation. All this is currenily
accomplished by suitable profiling of the two metal sheets
which define each panel, in such a manner that the outer of
each of them extends beyond the layer of insulating material
and partially surmounts the metal sheet of the adjacent
15 panel. Fixing screws pass through the two panels in these
partially overlapping zones of the sheets, and

simultaneously Jjoin them to the common support structure.
A drawvback of these known panels is <that their
overla?ping always leads to a joining gap which besides
20 providing a finish of imperfect appearance, becomes a
repository for dust, moisture and atmospheric suspensions.
Because of the fact that thé edge of the sheet is normally a

simply cut edge without protection, any corrosion not only

BMBDOGID: <EP__0143168A1 >
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causes damage but emphasises the joining 1line in an
unacceptable manner. On the other hand, it is unthinkable to
apply a sealant along this joining line, because the result
would be even more visible than the drawback. that it
5 overcomes, and would thus be aesthetically unacceptable.

A further drawback of known sandwich panels is that-
normally there is no rigid mechanical connection between the
two sheets which define it, and thus the stability of said
sheets is unsatisfactory, in that it is provided only by the

10 adhesive and cohesive effect of the insulation interposed
between them, or by the system for fixing the panels to the
relative support structure.

An object of the invention is to provide a sandwich
panel which enables it to be joined to other panels and to

15 the common support structure without the line along which it
is joined to adjacent panels being visible, and thus without
the drawbacks related thereto.

A further object of the invention is to ppqvide a
sandwich panel which allows a sealing bead to be applied

20 along the joining 1lines of two adjacent panels, which is
completely hidden from view.

A further object of the invention is to provide a

sandwvich panel for which, even before being fitted to the

ENSDOCID: <EP__0143188A1_)_»
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support structure, the insulating 1layer is guaranteed to
remain unimpaired even as a result of repeated handling
and/or stressing to which it can be éubjected before and/or
during its assembly.

5 A further object of the invention 1is to provide a
sandwich panel which ensures a stable mechanical connection
between the two metal sheets which bound it.

These and further objects which will be apparent

from the ’'description given hereinafter are  attained
10 according to the invention by a deeply ribbed sandwich panel
provided with a surmonting joint for adjacent panels, of the
type comprising a layer of expanded material which is
interposed between two metal ;heets and 1is provided on one
of its two 1longitudinal ends with a ridb clad with a
15 corresponding rib of sheet metal and coverable by a bent
projecting longitudinal edge of the metal sheet of the
adjacent panel, characterised in that said rib comprises, on
that side facing the interior of the panel, a step
engageable by the correspondingly bent 1lip of said
20 projecting edge, which covers said rib, the 1longitudinal
edges of the two sheets being connected together by rigid
sections which cover the side edges of the layer of expanded

material.

ENSDOCI: <6P__D143158A1_|»



- 01431459
5.

Advantageously, at least one of the two sections
which connect together the two metal sheets and which
protect the side edges of the layer of expanded material can
be provided with soft gaskets which, when the paﬁels are

5 coupled together, adhere to the corresponding section of the

adjacent panel.

Again according to the invention, the rib of a
panel can comprise a surface strip which is traversed by the
screws for fixing to the support structure, and which is

10 spaced-apart from the corresponding strip of the adjacent
panel rib, to define with this 1latter a compartment for
housing the head of said screws, which do not pass through
said rib and are hidden from view thereby.

In a preferred embodiment, the side edges of each

15 panel can have a profile suitable for their mutual
insertion. wvhereby the edge of a panel which is not yet
fixed to the support structure is engaged by the adjacent
panel fixed to said structure, so that both panels are
prevented from making movements orthogonal to the plane

20 yhich contains them.

Some preferred embodiments of the present invention
are described hereinafter by way of non-limiting example,

with reference to the accompanying drawings, in which:

BNSDOCID: «EP__M4a3eAl >
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Figure 1 is a cross-section through two panels according to
the invention joined together along their adjacent
longitudinal edges; .

Figure 2 1is a detailed view of Figure 1 to a greater scale,
showing the connection Joint between the two
panels;

Figure 3 shows a second embodiment in the same view as
Figure 2;

Figure 4 shows a third embodiment in the same view as

10 Figure 2;

Figure 5 shows a fourth embodiment in the same view as
Figure 2;

Figure 6 shows a fifth embodiment in the same Qiew as
Figure 2;

15 Figure 7 is a diagrammatic side view showing the method for

constructing the panels of Figures 1 to 6; and

Figure 8 is a diagrammatic plan view thereof.
As can Dbe seen from the figures, the  panel

according to the invention, indicated overall by 1, is of

20 the deeply ribbed type, ie with stiffening ribs having a

height comparable with the thickness of the panel. It is
constituted by two metal sheets 2 and 3, between which there

is interposed a layer of expanded plastics material 4, of

BNBOOCID: <£P__a3180A1 1 »
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known type. The sheets 2 and 3 of each panel 1 are provided
with a plurality of internal longitudinal grooves 5 of small
depth relative to the panel thickness, and the outer sheet
2, which on the drawings constitutes the upper sheet of the

5 panels 1, is also provided with two marginal end ribs 6 and
7 of height greater than the panel thickness. Although not
expressly indicated on the drawings, other similar ribs can
also be provided on the panel, between the ribs 6 and 7.

Although the marginal rib 6 which is shown on the
10 left in the drawings is completely filled with the same
expanded material 4, the marginal right hand rib 7 is not,
s as to make it possible to connect together two adjacent
1,1' by surmounting, as will be épparent hereinafter.
The overall cross-section through the two coupled
15 ribs 6 and 7 1is substantially & trapezium, with the two
inclined sides pertaining respectively to the two separate
ribs 6 and 7 comprisiﬁg a small step 8 and 9 respectively,
vhich projects outwards.
At the two marginal ribs 6, 7, the panel ébcording
20 to the invention is provided with two sections 10,11 of
rigid plastics material, of sultable configuration for their
stable engagement with the sheets 2 and 3, and arranged to

perform various functions, these functions in particular

BNEDOCID: <EP_0143158A1_) >
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being to contain the expanded material 4 during formation of
the panel), to protect it during its storage, transportation
and assembly, and to mechanically cbnnect together the two
sheets 2 and 3. As can be seen from the drawings, the
5 section 10 engages the edges of the two sheets 2 and 3,
-whereas the section 11 engages the edge of the (lower) inner
sheet 3 and the step 9 provided in the rib 7 of the outer
sheet 2. This is because the 1ip of said sheet 2 must be
free to engage the step 8 of the rib 6 of the adjacent
10 panel.

As stated, the sections 10 and 11 are constructed
of rigid plastics material by a conventional extrusion
process. They can also be provided with tubular portions 12
or hanging portions 13, co-extruded in soft plastics

15 material and arranged to ensure sealing against the
corresponding respective section 11 or 10 of the adjacent
panel.

In the manufacture of the panel according to the
invention, shown diagrammatically in the two figures 7 and

20 8, two metal strips 14 and 15 are fed to two forming
machines 16 and 17, from which they leave as continuous
strips 2 and 3 comprising the grooves 5 and ribs 6 and 7.

They are then made to converge until spaced-apart by a

ENBDOCID: <EP__S14S10AT__>
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distance corresponding substantially to the thickness of the
panel to be obtained, and defined by a press compriesing
forming belts 18, 19, driven at a speed equal to the feed
speed of said strips 2 and 3. The press compartment bounded

5 upperly and lowerly by the forming belts 18 and 19 is
bounded laterally by a further two vertical forming belts 20
and 21 driven at the same speed as the horizontal belts 18
and 19 and acting on the sections 10 and 11 which leave
extruders 22 and 23 at the said speed.

10 Upstream of the parallelepiped combartment defined
by the press forming belts 18, 19, 20, 21 there 1is
introduced, by means of a conventional apparatus 24, a
suitable chemical product able to expand within said strips.
This chemical product is then made to expand preferably by

15 heating one of the strips 2 and 3, so that the expanding
process becomes substantially completed within the press,
from which leaves a continuous panel 25 bounded upperly and
loverly by the metal strips 2 and 3 and laterally by the
sections 10 and 11. The continuous panel 25 is then cut iato

20 required 1lengths in a cutting station indicated
diagrammatically by 26 in Figures 7 and B.

In order to form a roof or wvall, each panel 1 is

firstly rested against a support structure, the adjacent

BNSDOCID: <EP_D143188A1_ >
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panel 1' is then brought close, and while holding it
inclined to the panel 1 (see dashed lines in Figure 2) the
bent 1lip 27 of its rib 7 is made ta engage with the step 8
of the ridb 6 of the panel 1. It is then rotated in the
5 direction of the arrow 28 of Figure 2 so that it becomes
coplanar with the panel 1 in such a manner that its rib 7
completely covers the rib 6 of the adjacent panel 1. Having
attained coplanarity between the two panels 1 and 1', in
wvhich state the gaskets 12 and 13 provided in one of the two
1bsections 11 adhere elastically in a sealed manner to the
adjacent section 10, both panels 1,1' are fixed to the
support structure by applying screws 29 which pass through
the two sheets 2 and 3 at the ribs 6 and 7 and through the
expanded material covered by the rib 6. For stability of
15 connection, it is preferable for the rigid section 10 which
connects together the edges of the two sheets 2 and 3 at
this rib, to extend in the form of a flange 30, which is
also traversed by the screws 29. The same operations are

then rgpeated with the next parel.
20 At the end of the operations, a bead of sealing
material 31 can be applied along the bent lip 27 of each
panel 1' engaged in the corresponding step 8 of the adjacent

panel, in order to protect the cut edge of the outer sheet 2

ENEDCCID: <EP__O143160A1.L>»
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while at the same time being completely hidden from view.

It is thus apparent that the panel according to the
invention represents substantial technical progress over
currently known panels used for the same purposes; and in

5 particular:

- it completely excludes from view the Joining line between
the outer sheets 2 and 3 of adjacent panels, while at the
same time allowing the application of a bead of sealing
material 31, which is also hidden from view;

10 — it ensures total unimpairing of the expanded material 4
during the storage and handling of the panels before
their installation, by virtue of the total protection of
said material both by the sheets 2 and 3, and by the
sections 10 and 11 along its edges;

15 - it ensures a stable connection between the sheets 2 and
3, even along their edges, this connection being no
longer entrusted merely to the forces of cohesion of the
expanded material 4 and to the force of adhesion_ between
the expanded material and the sheet metal, but instead

20 entrusted to the much more effective mechanical
connection between the sections 13 and 14 and the sheets

2 and 3;

- 1if required, it allows the application, preferably by

ENBSDOCID: <EP._O143188A1_1>
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snap-fitting, of brackets 32 indicated by dashed lines in
Figure 1, their purpose being to improve the stability.of
two adjacent panels in the portions between the screws
29;

5- it ensures an almost absolute seal at the joints between
adjacent panels.

In the embodiment shown in Figure 3, the rib 6 has
a strip of its horizontal surface slightly depressed
relative to its summit, such that when the two ribs are

10 coupled together it defines, in cooperation with the
horizontal surface of the rib 7, a compartment 33 which
houses the head 34 of the screws 29. In addition to the
advantages of the preceding embodiment, this embodiment
offers the further advantage of completely hiding the head

15 34 of the screws 29 from view, so obtaining an undoubtedly
effective result from the aesthetic viewpoint.

In the embodiment shown in Figure 4, the profile of
the adjacent panels 1,1' is chamfered so that they fit into
each other, by which the panel 1' becomes rigidly lo;ked to

20 the panel 1, and thus to the support structure, including
along the edge not directly involved with the screws 29.
This on the one hand makes it impossible to remove the panel

from the support structure other than in the reverse order

—_ 10
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to that in which the panels were mounted to form the roof or
wall, and on the other hand means that the connection
between adjacent panels which are not simultaneously
traversed by the screws 29 is not entrusted only to the

5 engagement between the bent lip 27 of the panel 1 and the
step 8 of the adjacent panel.

In this particular embodiment it can be
advantageous, in order to further improve the connection
between adjacent panels, to provide the two sections 10 and

1011 with bands which are longitudinally toothed or comprise a
saw—-tooth or other profile suitable for mutual tangential
engagement (see Figure 5).
In the embodiment shown in Figure 6, the overall
cross-section through the two coupled ribs 6 and 7 is
15 substantially in the form of an inverted trapezium. This
allovs more- easy access to the zone below the step 8 by a
conventional clinching machine vhich provides a more
reliable connection between the bent lip 27 of the rib 7 and

the rib 6.

ENBDOCID: <EP__p143168A1_) >



0143159

CLAIMS
1. A deeply ribbed sandwich panel provided with a
surmonting joint for adjacent panels, of the type comprising
a layer of expanded material (4) vhich is interposed between
two metal sheets (2, 3) and is provided on one of its two
5longitudinal ends with a rib clad with a corresponding rib
(6) of sheet metal and coverable by a bent projecting
longitudinal edge (7) of the metal sheet (2) of the adjacent
panel (1'), characterised in that said rib (6) comprises, on
that side facing the interior of the panel (1), a step (8)

10 engageable by the correspondingly bent 1lip (27) of said
projecting edge (7), which covers said rib (6), the
longitudinal edges of the two sheets {2, 3) being connected
together by rigid sections (10, 11) which cover the side
edges of the layer of expanded material (4).

152. A panel as claimed in claim 1, characterised in
that the projecting edge of the sheet (2) of each panel (1')
is bent in such a manner as to form a rib (7) which
completely covers the rib (6) of the adjacent panel (1) and
forms a step (9) which is substantially symmetrical with the

20step (8) when the two panels (1,1') are coupled.

3. A panel as claimed in claims 1 and 2, characterised

in that the section (11) which connects together the two

BNEDOCID: <EP__0143158A1_ >
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sheets (2, 3) at the edge opposite the rib (6) engages with

the edge of the sheet (3) and with the step (9) of the sheet
(2).

4. A panel as claimed in claim 1, characterised in

5 that at least one of the two sections (10, 11) which connect

together the two sheets (2, 3) and protect the side edges of

the layer of expanded material (4) are provided with soft

gaskets (12, 13) which, when the panels are coupled

together, adhere to the corresponding section (11, 10) of

10 the adjacent panel.

5. A panel as claimed in claim 1, characterised in
that the edges of the sheets (2, 3) and of the sections (10,
11) are of a configuration suitable for their mutual stable
engagement.

15 6. A panel as claimed in claim 1, characterised in
that the section (10) applied to the two sheets (2, 3) at
the rib (6) of each panel (1) is provided with a flange (30)
wvhich can be traversed by the screws {(29) which fix the
panel or panels to the support structure.

20 7. A panel as claimed in ¢laim 1, characterised by
comprising brackets (32) which c¢an be snap-fitted to the
steps (8, 9) of adjacent coupled panels.

8. A panel as claimed in claim 1, characterised in

ENGDOCKY: <EF__D143103A1_ >
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that the rib (6) comprises a surface strip which is
traversed by the screws (29) for fixing to the support
structure, and which is spaced-apart from the corresponding
strip of the rib (7) of the adjacent panel (1') to define
swith this latter rib a compartment (33) housing the head of
gaid screws (29), which consequently do mnot pass through
said rib (7) and are hidden from view thereby.
9. A panel as claimed in claim 1, characterised in
that the profile of its side edges has a configuration
10 suitable for mutual insertion-fitting, whereby the edge of a
panel (1') wvhich is not yet fixed to the support structure
is engaged by the adjacent panel (1) fixed to said
structure, so that both the panels (1,1') are prevented from
making movements orthogonal to the plane which contains
15 them.
10. A panel as claimed in claims 1 and 2, characterised
in that in the insertion-fitting zone, the mutually facing
bands of the sections (10, 11) are longitudinally toothed,
or of saw-tooth or other profile suitable for mutual
20 tangential engagement.
11. A panel as claimed in claim 1, charaéterised in
that, at least in the portion between the step (8) and the

surface of the sheet (2), the face of the rib (6) is

BNANCYIRr «FP ARIEBAT | »
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lined in such a manner as to form an acute angle with
d surface.

A method for constructing panels as claimed in one

more of claims 1 to 11, comprising the following stages:
continuously feeding at the same speed a first and second
profiled sheet metal strip (18, 19) designed to form
respectively the outer and inner surface of a continuous
panel (25), and causing them to approach each other until
they are spaced-apart by a distance corresponding to the
final thickness of said panel (25) to be obtained,
introducing between the two approaching strips (18, 19) a
chemical product able to expand,

causing the expansion of the chemical product between the
approached strips (18, 19) so that it substantially fills
the interspace defined between them and forms the
insulating layer (4),

simultaneously feeding the strips (18, 19) into a mobile
press in order to determine a contrclled thickness of the
continuous panei (25),

cutting the continuous panel (25) to size in order to

obtain finished panels of the required length,

characterised by further comprising the following stages:

BNSDOCID: <EP  014318RA1_)_»
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at the same 3speed thereas, two substantially rigid
sections (10, 11) so that they approach each other until
spaced-apart by a distance corresponding to the width of
the continuous panel (25) to be formed, and

engaging the edges of said sections (10, 11) with the
corresponding edges of sald strips (18, 19) in order to
define a longitudinal cavity in which the formation of

the layer of expanded plastics material takes place

inside the press.
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SPECIFICATION
improvements in or Relating to Double-skin
Wall or Rocf Pansls

This invention relatas to roof or wall panels
having a double akin, and a layer of insulating
material betwaen the two skins.

It is wall-known that double-skin wailla with
insulation between the skins can form an effactive
haat-fiow barrler. The simplast form of such walls
has two impervious skina with an air-gap between
them, as in the famlliar cavity wall. However, it 1a
also known to insart flat sheets of Insulation
material between Inner and outer skinsa of a wall
or rogf. Such Insulation may be composad, for
example, of fibreglasa matting, polyurathans
foam, or polystyrene. One of the problems
encountaerad when such matsrial s sandwiched
between substantially fiat metal plates Is one of
condenseatlon of moisture, since It Is very difficult
to kesp molst alr out of the apace batween the
skine and ths outer skin will normally ba.
appraclably colder than the Inner one, so that
moisture tends to condense on tha Inner surface
of the outer skin and socak into the Insulation
matarial.

Whaere the inner and outer skins are of
corrugated (or castellatad, l.e. flat-topped) sheet-
metal, asbestos cement, or plaatics material, then
there s the aiditional problem of locating the
insulating material so that it ia not squashed
between opposing ridges of the corugated shest
metal or plastics.

We have now dsvised a double-skin roof or
wall panel for a sheat-metal, asbastos camant, or
plastics clad bufiding which substantially
amallorataa the shortcomings refarred to above.

The Invention conelsts of a double skin roof or
wall panel for a bullding comprising Inner and
ourtsr skina each formed of corrugated or
castellatad sheet and a substantially
incompressibia Insulation material Interpased
between the innar and outer skina and shaped an
that projecting riba on the inaulating material fit
into the corrugations or castellations of the sheet
material forming the skins.

Praferably the ribs on the Insulating material
are spaced from troughs of the corrugated or
cagtellated shest to form continuous ventilation
channels sxtsnding longitudinally with the
corrugationa or castellationa. In this way,
condensation s substantially reduced due to the
ventilating effect of thase air channsia.

The ribs may each be formed to provide &
ventilation channel extending along the basa of
gach corrugation or castellation.

Prefarably sach corrugation or cagteligtion
formed on the outsr skin ls aligned with a
corrugation or castellation formed on the Inner
akin.

‘The Inner and outer skine may be retained by
compressive fbdng means, for exampie by bolts or
rivats passing through aligned corrugations or
castellationa of the Inner and outer skina.

Preferably the Insulation materiai Is preformed

ENBDOCK: «CB__2044318A _J_>
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to correapond to the internal profiles of the Inner
and outer ekins.

Preferably the corrugations (or castellations) of
the shaet material run up and down the roof pitch,
or vertically up and down side-wallse.

Preferably the profiled Insulation material Is
compoaad of rigld or sami-rigid polyursthans,
lsocyanurate or polystyrene foam. Altematively, it
may be shaped asbastos, or other mineral fibrs or
particie boards or alabs.

The corrugated or casteliated sheet matsriale
may be composad of metal, ashestos cemant or
plastics material.

in this way It is poaalbla to provide doubla-skin
Insulating cladding panels for the plched roof or
wall of a sheet-clad bullding, these having the
abliity to reduce condensation, and to drain awey
condensed molstura colfecting between the two
skina.

Whiist such a panel can be fixad through 8
trough of an Inner sheet Into a purlin or shesting
rail forming the roof skeleton, an additional
feature Is the abllity to provide a secondary fidng
system based upon tha Joining of the outar sheet,
through the Insulation layer, into the inner. By
means of a fastener incorporating a deformabie
Inner washaer, thia sscondary fixing avokis the
compression problema inherent In such fhdngs
which are normally located [n the purlin or
sheeting rall.

The irnvention will be furthar deacribed with
reference to the accompanying single figure of
diagrammatic drawing which shows a oross-
saction through a-double-skin roof or wall panel
sccording to the invention.

With referencea to the figure, outsr an inner
skins of casteilated shest material, preferably of
coated atesl, are Indicated at 1 and 2 respectively.
A profiled Insulation material ls Indlcated a8 3. A
fastener for fadng Inner sheet 2 to a roof purlin or
sheeting-rall ls Indicsted at 4 and a secondary
fastener for holding the Insulating material in
place and for joining the inner and otrter akina
together, passing through the insulation materisl
Is Indlcated at B.

A roof structurs Incorporating a doubla-skin
panal according ta the iInvention Is assembled as
follown:

The Inner skin of castellated shest metail 2 Is
sttached to an underlying puriin or shesting-rell
by meana of fastener 4. The profiled pre-formad
insulation material indicated st 3, s then placed
on top of the Inner ekin so thet ribs or projactions
of the Insulating material fit into troughe or valleys
of the castellatad sheet 2 as shown. However the *
insulation material does not sntirely fill such
troughs or valleys and eir geps {Indicatsd t 8) are
Isft between the Insulation materie! and ths sheet
material. These air gaps run, as channals, along
the length of the castsllation trough or vailay. The
outer skin 1 [s then placed on top of the Insulation
material 3 and holea are drilled through the
“sandwich” formad by 1, 2 and 3 to taka the
festener b. Fastener 5 has a head Ba, a shank 5b
and a deformabie washer B¢ which ensures some
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flexdbllity whaen the sandwich slements ars
clamped together by means of the fastaner.

Claims

1. A double skin roof or wail panel for a
buliding compriging Inner and outsr sidna sach
formed of corrugated or castellatad shest end a
substantially incompresaibie insulation material
nterposed betwesn the Inner and outsr skins and
shaped 80 that projecting ribe on ths Insulating
matrial fit into the corrugations or castallations
of tha shest metsrial forming the akines,

2, A penel aa clalmad In Clalm 1 wharein the
ribs on the insulation materal sre spaced from
troughs of the cormugated or casteliatad sheet to
farm continucus ventilation channels extending
longitudinally with tha corrugations or
cantullations.

3. A pansl s claimed In Clsim 2 wharein the
riba ara sach formed to provide a vantilation
channel extending along the base of each
corrugation or castellstion.

4. A pansl as clslmed In any precading Claim
wherain each corrugation or casteliation formed
on the owter skin |s afigned with a corrugetion or
castollation formad on the Inner sldn.

8. A panel as claimed In Caim 4 whaersin the
Inner and outer skins are retained by compresalve
fixing means passing through aligned
corrugations or castellations of the Inner and
outer skina to urge the skins into contact with the
Insuletion matarial.

8. A panel! es claimad It any pracading Claim in
which the Insulation material is preformed to
corraspond to the Intamal profiles of the inngr and
outer akim.

7. A panel acconding 1o any precading Claim In
which the Insulation material conalets of rigid or
sami-rigid polyurathans, lsocyanurata,
polystryene foam ssbestos, or a mineral fibre or
particle board,

45
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8. A panel according to any preceding Claim in
which the cormugeted or casteliated sheet
material conalets of metal, ashestos cament or
plastica.

9. A buliding or structums when including in s
mcm ction & panel ag claimed In any precading

ml

10. A building or structurs as claimed in Ciaim
9 whereln tha corrugations or castellations of the
skin run up and down the roof plitch or vertically
up and down the sidewalla.

11. A roof or wall panel substantially as
desacribed with referencs to the accompanying
drawing.

MNew Ciaima or Amendments to Clalmas filed on 27
March 1880,

Supaerseded Claim B,

Now or Amended Clalms:—

1. A double skin roaf or wall panal for a
bullding comprising Inner and outer skins sach
formad of cormugated or casteliated sheet mataria
and » substantinlly Incompressible pre-formed
inaulation matsrlel interpossd betwean the Inner,
and outar skine and sheped so that projecting ribs
on the Ineulating material fit Into the corrugations
or castellztions of the sheet matarial forming the

11. A method of roofing a buliding, comprising
attaching an Inner skin of corrugated or
castaliated shest matedal to imderlying puring or
shagting-mals, placing e pre-formed sheet of

substantisfiy-Incompressihle Insulation material
on top af aald inner akin so that ribe of the
Insulation materiai fit imto troughs of tha sheet
materis), suparimpoalng an outar skin or
corrugetad or casteliated sheet materisl on the
insulation material eo that ribs of the lnaulation
material fit iInto troughs of the outer skin and
fastening all thrwe layers together.

mhhmmmunmﬁmmm1nnﬂ-nnmm
28 Bouthampron Bufidings, Lonsion, WA TAY, from which coplas may ba abvisined.
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La présente invention concerme un panneé.ti 'pror:l.lé

auto-portant composé de deux couches extérieuras, de préfé-

* rence métalliques, entre lesquelles .8e trouve une couche de
matidre plastique cellulaire dure !omf!e par mouasage,

5 On cormaft un panneau stratifié composé de deux
couchea extérieures métalliiques et d'une couchs d'appul. rigide
obtenmue par moussage entre les couches extérieures et relide
rigidement A celles-ci (demande allemands D.A.S. n® 1 O49 075)
dont les couches extérieures sont ondulées. Les ofidulations’

10° peuvent avoir une section en queus d'aronde afin d'améliorer
1'adhérence entre la couche d'appul et les couches extérleures.
Ce pannesu stratifié A couches extérieures proriléas pré-
sente une rigidité relativement faible, En outre, de tels pan-
. neaux ne peuvent pas &tre posés individuellement, n_;a.:l.g nég.es—
15 eiternt un cadrs particulier, De plus, les panneaux ne peuvent
pas 8tra pos'és avec racouvrement lorsqu'ils présentent un
profil rectangulaire ou ce recouvrement est difficils et pro-
voque des détérioretions des surfaces des pammesux oar la .
largeur des partles infdérieures est. tout au plus égale & celle
20 des pu't:las supérieuroa. La pose avec recouvrement est tota-
lement exclue lorsque les couches extérieures ont.un profil
en queue d'aronde, Un autre panneau stratifié connu (modadle
d'utilité allemand n® 1 938 155) cowmporte une tSle & ondu-
lations trapézoXdales oomme élément de oconstruction, une plague
25 omlorifuge et une t§le de recouvrement présentant des organes
de fixatlon, mals les plagues calorifuges sont aimplem_ent
poaées sur la t8le i ondulations trapézoTdeles se btrouvant en '
bas. Une pose avec recouvrenent de plusieura panneaux .n 'agt-
- pas non plus posaib.‘l.e. Bien que des agencemanta particuliers
30 alent été prévis dans 1a zone du recouvrement pour permettre
la jonction de quatre panneaux, 1l reste néanmoins des Joints:
entre les plaques calorifuges. Ces joints doivent &tre obturds
A 1'aide d'un maatic.
Les mEmea remarques peuvent &tre faites pour un autre
35 pannsau de construction connu {moddls A'utilité allemand
n® 1 885 029) qui est utilisé comme revltement calorifuga sur
des toits ou des parols en béton, etc.,, et qui se compose d'une

EBNSDOCIE: «FR__07TEI1AL L
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plnque en mousse de rdl:l.ne sxnthét!que. p:duntan.t du onduln-
tions des deux ofités, dont les deux raaea sont reemerton .
d'une couche d'étanchéification en au:tqn ou en reu:l.lle gou-
dromnée, d'une plagus pour. la distributiop de la pression super-
ficielle et d'une couche d'détanchéification au_pplén'an;taire.”
Les couches d'étanchéification ne jouent pratiquement augun
r0le dans la portance du pamneau ef la forme ond.uléa urt'. a

la ocréation de passages de diffusion. Les preuions super-
ficlelles sont trop. dlavées aux partiu sup‘rieures et inférisures
en raison de.la faible surface d'appui, ce qui peut faoﬂ.amnt
conduire A des détériorations des couches d'étanohéification

de sorte qu'une plague de distribution de la preasion ainsl
qu'un appul sur toute la surface sont nécessaires si 1'on _
désire pouvoir marcher sur les panneaux, _

Le but de 1l'invantion est de erder un panneau pro-
filé auto-portant dans lequsl la rigidité obtenue pa:r.- la strati-
floation est combinds aves celle que pon.ﬂre_le p:‘ofi],, de sorte
que 1a rigldité du pannesu est relativement dlevée tout en ubi-
lisant une assez faible quantité de matidre et en réalisant un
calorifugeage surriaant' Le remplissage des joints entre les
plagues avec des produits chimiques, qui peut confuire i des
fuites au bout d'un certain tempa, elt remplacé par un reccu-
vrement pu-tial aux jonations ai.nsi que par des supports amn-o-
pri¢s. .

Le pamneau selon 1' 1n1rention ast dérivé d un pa.nnnu
prorilé auto-portant qul ae nonpou de deux couchea exl:érieurel
ondulées, de préréreneo métalliques, entra 1osquellas on preduit
par- moussage, une oouche de matidre plut:l.que cellulaire dure,

Un tel panneau se carq.ctérile en _ce que laa couchas e.ttériem-eu
sont constj.t:u.égs par deux t&les a ondulationa trapézotdalea dont
1a aeut-ion eat identiq_ue a 1 m:eept:l.on de la. partie reoouvrmb le
Joint ce qui pernet un eqpilage racile ot en ae que l'é'pn:l.nm

de. la ocouche de natihre plastique cellulaire dura des flants est
comprise entre la moitié et les deux tiers de 1' épaiaaour des par-
tles supérieures, les bords longitudinaux des t8les & ondulat Lons
tra.pézo:!dnles étant conformés dans la zonn du Joint latéral de
sorte que l'épaisseur totale des horda swerposés des pamneaux est
approximativement identique & 1'épnisseur ‘normale des flonea ot des

ENEDOCID: «FA_007831A1_] >
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parties supériaures sn dshors de la partie recouvrant le Joint;
Le panneau profilé selon 1'invention présente une

_rigid:l.'té notablement plus élevée que les éléments de construc-

tion conmmus & coucheas ds recouvrement profildea. On assure en

outre que 1l'isolement thermique ainsi que la rigidité statique
sont suffisants et 1dentiques & chagque endroit gouvert par un -
ensemble de plusiesurs penneaux, 1'inclinaison choistie pour les

* flancs gontribuant 4galement A ce résultat.

Ls forme des- pammsaux selon 1'invention permet en
outre un empllage facile de plusieurs parmeaux et la forme
trapézoldale dvite, dana une large mesure, des détéricrations
de la surface. La presaion par unité de. surface sst maintenie ]
faidble en raison de la surface Qa'appul rela.t:l.ment grahde,
nfme lorsqu'on marche sur les pameaux.

Selon une autre caractéristique de 1'invention, on
supprime 1'obturation ultérieure des joints entre les pamesaux,
par le falt que la t8le supérieure recouvre la matidre plas-
tique cellulaire dure et la t8le inférieure sur une longueur '
quil oorrespond A la largeur du jJoint longitudinal sur l'une des
faces transversales du pannsau ainsl que, par le fait que lors
du recouvrement des joints, on plazce tout d'abord les c8tés
longitudinaux des parmeaux les uns contre 103 autres, puls les
ofténs latéraux. On obtient ainsi un recouvrement parfait des
t8les & ondulations trapézoldales da.nu la zone du joint longi-
tudinal, ainsi que des bords des pammeaux dans la zone du joint
latéral, ce recouvrement étant encors a.méliaré au point de
Jonction de quatre panneaux,

On peut obtenir une meilleure protection contre la
corrosion par le falt que les bords longitudinaux des t6les’
sont recourbés dans la matidre plastique cellulaire dure. .

D'autres caractéristiques et avantages de 1'invention
saront mieux compris & l'aide de la deascription détaillée qui
va sulvre et des desains a.nnaxés sur lesquels :

- la figure 1 ast une coupe partielle montrant un
Jo:l-.nt latéral ; -

- la figure 2 est une coupe A plus petite échells,
montrant la dispositition d'un panneau selon 1'invention entre
deux pammeaux voisins ;

2007531~
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~ la figure 3 est une vue en perspective des recoun-
vrements des Joints.
Lea t8les 1, 2 A ondulations trapézoigales, dont la
section est identigue & 1'exception de la partie racouvrant les
5 ] Joints,. sont mainteruss & distance par la o.quot;.o de ma.tibrq-

' plastique cellulaire dure obtenue par moussage. L'inelineison
des flencs 4 est cholsie de sorte que 1'épn_iaseur de la matidre
plastique cellulaire des flanos solt gompriase entre la moitié )
et les deux tiers de 1'dpajseseur des parties supédrisures.

10 - Les ar8tes 11 et 12, 21 et 22 des t6les 1 et 2

" sont conformées dans la zone 'du Joint latéral, de sorte’ que '
1'épaiaseur totale des bords superposés T, 8 correspond appro-

. ximativement i l'épaisseur normale des flancs 4 et das parties
supdrieures 5, 6 en dshors de la partie recouviant le Joint.

15 : Les bords longitudinaux 111 et 121, 211 et 221 sont
revcurbés i 1'intérieur de la matidre plastiqué celluldire
dure 3 et sont ainsl protégéds contre la coarrosion.

La figure 2 illustre l'asasemblage avec les pamem
volsins et elle montre en particulier que les pannsaux 'po\:nnt %

20 se recouvrir en partie en maintenant la m@me seotion dans les i

*  perties de recouvrement. i

Comme cela ressort de la ﬂ.sure 3, la t8le :upérieuro
recouvre la matidre plastique 3 et la t8le inférieure 2 dana
uns mesure qui correspond i la largeur du Joint longltudinal

) 26 sur 1'usms des faces tranaversales du panneaux. .

On obtient le recouvrement des jqints des plnnoaw: a, -
b, ¢, 4 en posant les pannesux tout 4'abord avec leurs aStés - |-
longitudinaux les uni contre les autres de sorte que la t8le &
ondulations trapézoldeles ib recouvre la t8le Ia et que la |

30 téle lb recouvre la t8le le. On aeffectue ensuite le joint laté-
ral en posant les bords Tg et T7d dea pammeailx sur les bordas 8a
at 8b.

Il ast hien entendu également possible de poser las
panneaux ¢ ot ¢ 1'un apréas 1'autra.

NGO <FA_X0TRAL I »
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REVENDICATIONS
1 - Pannsau profilé auto-portant oomposd de deux
ocuches extérieures, de préférence mStalliques, entre lesquelles
ae trouve una couche de matidre plastigue. cellulaire dure formée
par moussage, ocaraactérisé en ae qus les aouches extdrisures sont

. oonstituées par deux tOles h ondulations trap‘zo:da.'l.u dont la

section est identique ¥ 1‘'axception ds 1a partie recouvrant le
Joint, ce qui permet un empilage facile et en ae que 1l'épaisasur
de 1a couche de matidre plastique cellulairs dure des flanss

eat comprise entrs la moitié et les deux tiers.de 1'dpaisseur des
parties supériesures, les bords longitudinaux des $8lea & ondu-
lations trapézoYdeles étant ocnformés dana la sons du Joint la-
téral, de sorte que 1'épeisseur totale des bords superposés des
pamneaux est approximativement identigue 2 1'épaisseur normale
dea flanos et des partles supérieurss en dehors 'de la partie
recouvrant le joint. . .

2 - Panneaun selon la revendication 1, oarastérisé en ce
que la t6le supérisure recouvre la matidre plastique cellulaire
dure ot la t8le infdrieuvre swr une longuesur qui correspond 'k la
largeur du joint 1ungitudiml sur I'm des. faces ‘trausversales
du pannesu. . . .

3 - Psnnesu selon,les revendications 1 -et 2; mutéri—
84 en ce qus leas aBtés longitudinaux 'des panneaux sont tout d'a-
bord placés les uns oontre les autres, puis les oftés latéraux.

§ - Pannsau selon les revendications 1- & 3, caractériaéd
en ce que lss bords longitudinaux des t8les & ondulatiens tra-
pézoldales sont reccurbds dans la matidre plastique cellulaire
dure. ' S
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{54) Tie: LIGHT BUILDING PANEL. PROCESS, AND APPARATUS FOR CONTINUOUS MANUFACTURING OF LIGHT
BUILDING PANELS WITH MINERAL FILLING

(57) Abstract

Subject of this invention is light building panel, process, and
mineral Ailling. The ight building panel comprizes the minexal flling made of lamellas of minera) Alling, usually mineral wo), set out In
parquet-like. appesance and glued to upper and lower shiclding layer usually made of theet of metal. The process for lts manufacuring
comprises several phases starting with sheet of metal and band of mineral filling preparation,
& double band davice 1o be concluded by cuiting the band into ndividual panels, The spparsnus for mamtfacturing of the pamel is & device
for performing the process of the light building panel manufacturing.

sod

for contimuoms mamufacturing of Hght building panels with

with assembly of the panel in
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LIGHT BUILDING PANEL, PROCESS, AND APPARATUS FOR CONTINUOUS

MANUFACTURING OF LIGHT BUILDING PANELS WITH MINERAL FILLING

Technical field
Light building panels; continuous process; production line; technology of fastening; integral

praduction of building panels.

Technical problem to be solved

Technical problem solved by this invention is:

- tedious changing of thin colored or colorless layers of different materials during
manufacturing of fireproof light building panels causing multiple delays;

- profiles of building panels which do not enable manufacturing of said panels with think
layers of adhesives and hence lack of their fireproof ability, said panels manufactured with
a filling or plurality thereof in one or multiple layered shell of colored or colorless layers;
- how to conduct change of tools and inlet materials withour stopping the production line in
the process of fireproof light building panels manufacturing;

- problems arising from classically built systems of fireproof light building elements;

- light building panels with inferior mechanical characteristics in view of their capability to
withstand walking on them e.g. on roofs which are built using said panels;

- inferior cutting of filling lamellas of light building panels which does not permit thin layers
of adhesives;

Lol L ST ) Ak ohd | ~
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- impurities, in particular due to crushing of the fibers or lumps of fiber on the surface of
light building panels fillings which prevent effective fusion of intact fibers of filling among
themselves or between fillings with shell wall or plurality thereof;

- thickness and number of lamellas in existing systems for continuous production of fireproof
light building panels do not aliow production of several modular widths;

- existing systems of lamella sorting do not allow for astomatic compensation of lamellas’
lack of alignment due to existing fillings’ tolerances;

- current systems require cutting and milling of side edge in singular phases causing existence
of multiple sets of tools for different thicknesses;

- loss of heat due to imprecise alignment of two adjacent light building panels during their
mounting;

- existing systems foresee guiding of lamellas using sliding guides causing delay of flank
lamellas due to friction and subsequently loss of heat in finished products;

- existing calibrating systems of light building panels were developed for fillings of
polyurethane hence their requirement for different side chains or spacers for each thickness;
- manual packing of finished products;

- cyclic regulation and synchronization of individual elements of apparatus;

- non uniform thickness of adhesive layers on the surface.

State of the art
Users of light building panels, i.e. the panels used in building to achieve thermal and hydro
insulation or in function of separating walls, are well aware of solutions using polyurethane

filling. However, due to request for fireproof ability these panels were replaced with those

BNRDOCID: «<WD 0848218A1 | >
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using different kind of fillings, e.g. mineral wool. For the purposes of this application
expressions mineral filling, mineral wool, rock wool, glass wool are to be used as describing
the same material, known to the one skilled in the art of insulation. In addition, the users
require of different fillings (¢.g. mineral wool) additional benefits such as better ability to
withstand fire, soundproof ability, ecological advantages during manufacturing, recyclability
of built-in materials etc. depending on trends and regulations. The fillings which fulfill the
above requirements are positioned within the shell, more precisely, between both outer layers

of building panels in different ways, known to those skilled in the art. For example:

(a) sandwich design on the final destination - on facades by assembling sheets of metal which
are profiled according to requests of the mode of assembly, spacers, mineral wool panels,
profiled cover of thin profiled sheets of metal; on horizontal or up to 6° tilted roofs,
however, this design comprises deep profiled sheets of metal, vapor barrier made of
impermeable materials, panels of rigid mineral wool and final layer of flexible bands (e.g.

bitumen, think sheets of metal or of plastics); well known example of this type is so called

Hoesch system.

(b) sandwich design away from the final destination - by assembling previously profiled
sheets of metal and mineral wool using manual or semi-automatic processes for attaching
using adhesives in moulds which is rather simple and discontinuous process, e.g. so called
Paroc systemn described in SI 9110235 A; the characteristic of this process is staircase like
scatter, lamellas which are glued together, cutting of preformed filling to desired length,

coating of sheets of metal with adhesives and discontinuous pressing of sheets of metal coated

\ DR AN haEgnds | o
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with adhesive onto the filling.

(c) sandwich design away from the final destination using continuous process comprised of
cutting of mineral wool into lamellss, orientation of wool fiber perpendicularly to profiled
sheets of metal {widely used and known from the reference buildings of the applicant and
shown to the public on several fairs); well known continuous process is characterized mainly
by side guiding using slide linear guides which causes scattering (lack of alignment) of flank
lamellas and subsequent increased heat loss in finished products; the product manufactured
using this system can be recognized due to its parquet-like appearance whereby the current
technology does not foresee adjustments of possible scatter due to inaccuracy or system error

of the process;

{d) manufacturing of suitably designed panels of mineral wool at mineral wool manufacturers
which would enable assembly of sandwich design away from final destination without cutting;

Rockwool corporation experiments are known.

Description of the invention
Subject of this invention is Light Building Panel, Process, and Apparatus for Continuous
Manyfacturing of Light Building Panels with Mineral Filling and soives the above described

technical problem as shown below.

Fireproof light building panels, the subject of this invention, comprise at least three layers:

upper of sheet of metal, central (middie) of filling which is mostly of mineral wool, and
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lower of sheet of metal. Both upper and lower [ayers can be profiled. Both outer (i.e. upper
and lower) layers can be attached t the middle in permanent fashion, e.g. with use of

appropriate adhesives.

Light building panes, the subject of this invention, comprise at least three layers: two outer
layers, i.e. upper, and lower of which at least one is made of sheet of metal, and the other
either of sheet of metal or of other kind of material (e.g. bitumen band, paper, aluminum,

plastic, etc.), and of middle layer of filling, preferably mineral wool. Both lower and upper
layer can be profiled.

The profile of either one of the outer layers profile comprises at least of side edge which is
made by bending the material of the outer layer, said side edge limiting transversal (i.e.
perpendicular to the direction of production of said panel) movement of the filling and
provides said panel with strength.

The upper outer layer made of materials described above performs a function of upper
shielding and/or forming means whereas the lower outer layer made of materials described
above performs a function of lower shielding and/or formative means. For the purposes of
this application the expressions upper outer layer and/or upper layer and/or upper sheet of
metal refer to upper outer shielding and/or formative means whereas the expressions lower

outer layer and/or lower layer and/or lower sheet of metal refer to lower outer shielding

and/or formative means,
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Manufacturers deliver thin colored sheets of metal, preferably steel or aluminum which may
be coaed with plastic layer coiled in rolls. Using decoiling drums the sheet of metl s
straightened and is through the compensation loops known in the state of the art, .shears for
cutting, and rollers guided to the tools for profiling which are set within so called grooving
machines. The word decoil in this application means to straighten that which was previonsly

coiled.

The profile of the particular product manufactured in grooving machines depends on several
factors, in particular on efficient use of material, appropriate design to customer’s liking, and
manufacturing of panes of sufficient quality. Depending on these factors one determines the
size of rollers and the ratio between the use of material and strength of the finished product

(panel) taking into account mechanical characteristics (e.g. elastic modulus) of the material.

The tools for profiling are set within the grooving machines using particular profiling pairs
of tools or using cassettes characterized in that several profiling pairs of tools are positioned

on particular platform ('cassette’) which enables fast and simple change of the tools for
profiling.

The change of materials during manufacturing is achieved using double decoiling drums,
decoiling drum with double spindle, or double carriage and single decoiling drum, all of
these solutions known to one skilled in the art of manufacturing light building panels with

polyurethane filling. The control of inflow of material must be capable of accelerating new

material to compensate for time lost changing said material,

ENSDOCK <WO__ RMEZIBAY_|_»
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The new solution to the technical problem of changing thin colored or colorless layers from
different material in the process of manufacturing of fireproof light building panels while
keeping the interruption of production to minimum is seen in combination of technology

enabling fast change of tools and materials, described below in preferred embodiment.

The new solution of profile manufacturing of panels comprised of one or plurality of fillings
in one or multiple shells from color or colorless layers of various materials in the process
of manufacturing of fireproof light building panels solving the probiem of thin coating of
shell with adhesive (which is of utmost importance to fireproof ability of the panels) is
characterized in a definition of profiles. The profiles in question should be cither trapezoidal

or linear or combination thereof.

The new solution pertaining to fireproof ability of the panels is demonstrated by using fillings
of particular mineral wool with density at least 115 kg/m®. In particular, the mineral woo!
fillings of density between 115 kg/m® and 135 kg/m® is used for fireproof light building
panels with appropriate mechanical characteristics (¢.g. load capacity, pressure swrength), and
the mineral wool fillings of density between 135 kg/m® and 165 kg/m® used for light building
panels for walkable flat roofs which should without permanent deformation withstand usual

loading during exploitation and local pressure applications (walkability).
With the new technical solution fireproof light building panels of length ranging between

2000 mm and 14000 mm is foreseen, and thickness ranging from 60 mm to 200 mm. These

thicknesses can be achieved using presented method and apparatus whereby the mineral wool
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panels supplied in lengths of up to 1200 mm can be used. At the same time the apparatus can
be adjusted to manufacture final panels of widths between 800 mm and 1200 mm based on
thickness of supplied mineral wool panels ranging between 70 and 76 mm, and assuming
even number of lamellas. For example, 14 lamellas of thickness of 72 mm provides for 1000

mm width of finished fireproof light building panel.

The supplied mineral wool panels must be cut into lamellas, and then lamellas joined in
parquet-like system prior to light building panel assembly, this already known in the state of
the art, in particular in buildings equipped by the applicant. This process comprises of cutting
of panels of mineral wool into lamellas, nrning these lamellas for 90°, forming sets of
lamelias and rearranging lamellas within its set to parquet-like assembly. A longitudinal and
side forces are applied to this parquet-like assembly to form continuous band of lamellas used
in further manufacturing of light building panels.

Due to inaccuracies occurring during cutting of lamellas or due to nature of material of the
lamellas irregularities in parquet-like arrangement may occur, particularly, the shift of a
lamelia or plurality thereof may occur resulting in change of overlap of adjacent lamellas.
These are overcome by instituting a feedback loop for inserting a corrective lamella which

is of appropriate length so by its insertion the parquet-like arrangement is restored.

This novel solution also provides for such quality of cut during production of lamellas that

thin layer of adhesive can be applied to mineral filling in the process of its attachment to the

other layers.
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In addition, such system for milling and rimming (cutting) of mineral filling is foreseen to
provide for milling and wrimming of each edge of the band of lamellas in a single phase and

using same set of tools regardiess of the thickness of the band of lamellas.

To remove the remnants of cutting and milling, and to remove impurities of other sources
prior to final assembly of the product the surfaces of the band of lamellas are cleaned using
a suction system. Following that, a thin coat (layer) of adhesive is applied to appropriate
band of lamellas surfaces in order to attach it to the outer layers in the assembly process.
Both the characteristics of the adhesive and its application are important to achieve fireproof
ability (within meaning of this word for the one skilled in the art of manufacturing light
building panels). The adhesive should be applied uniformly in film or droplet form, or by

spraying it over most of the band of lamellas,

The band of lamellas should be properly introduced between both outer layers. In this novel
approach, introduction of said band of lamellas from the side is used. Then, the outer layers
and the mineral filling are assembled in a double band device, however, prior to assembly

the band of lamellas must be aligned as the previous process may have compromised the

alignment of adjacent lamellas.

Within the double band device the outer layers and the mineral filling are assembled into a
continuous light building panel band to be cut into light building panels of appropriate length
upon exiting from the double band device. If appropriate, an eaves is manufactured. Then,

the light building panels are inspected, and loaded for transport using novel loading process.

Ll e T ] AnibaaEse | -~
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The process, subject of this invention, can be controlled by microprocessor, built into or

connected to the control panel.

The subject of this invention is further described with help of embodiments presented below
and by accompanying drawings whereby the drawings are part of this application and

represent:

Fig. 1. shows the layout of an apparatus with decoiling drum for an upper layer (1),
decoiling drum for a lower layer (2), a grooving machine for lower layer (3), a grooving
machine for upper layer (3),a device for inserting ribs of mineral filling (5), mineral filling
cutter (6), a device for sorting and inserting of mineral filling (7), a preheating chamber (8),
adhesive application device (9), decoiler of flexible material band (10), a double band device
(11), a bandsaw (12), an upper side chain (13), a lower side chain (16), a system for

unloading (19), a packaging device (20).

Fig. 2 shows a roof building panei profile with an upper sheet of metal (21), a mineral filling

(22), a lower sheet of metal (23), an adhesive layer (29).

Fig. 3 shows two interconnecting roof building panel profiles before and during
interconnection with the upper sheet of metal (21), the mineral filling (22), the lower sheet

of metl (23), the adhesive layer (29).

Fig. 4 shows a facade building panel profile with the upper sheet of metal (21), the mineral

&
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filling (22), a lower sheet of metal (24), the adhesive layer (29).

Fig. 5 shows two interconnecting facade building panel profiles before and during
interconnection with the upper sheet of metal (21), the mineral filling (22), the lower sheet
of metal (23), the adhesive layer (29).

Fig. 6 shows details of the lower sheet of metal (23) of roof panel.

Fig. 7 shows derails of the upper sheet (21) of roof and/or facade panel.

Fig. 8 shows a wavy roof building pane! profile with the mineral filling (22), a lower sheet
of metal (25), the adhesive layer (29).

Fig. 9 shows two interconnecting wavy roof building panel profiles with the mineral filling
(22), the lower sheet of metal (29).

Fig. 10 shows sealing of the facade building panel using sealing band (30).

Fig. 11 shows sealing of the roof building panel using sealing band (30).

Fig. 12 shows two embodiments of cutting of mineral filling panels of width L and L, into

lamellas of width k, and &, whereby plurality of lamellas (26), a set of circular saws (33},

the mineral filling panels (81) are shown.
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Fig. 13 shows the mineral filling panel (81) sliding on a feeder (32) toward set of n circular
saws (33) and a panel comprising lamellas (26) from surface of which a suction head (39)

removes particles, lumps and/or dust of mineral fibers.

Fig. 14 shows an accumulation station with the set of circular saws (33) and the accumulation

station (82).

Fig. 15 shows change of lamellas direction in a direction changing station (83).

Fig. 16 shows separating into individual lamellas (26) or groups thereof with a sorting feeder
(84) and turning of lamellas (26) for essentially right angle around the center using a turning
table (85).

Fig. 17 shows a rearranging device (87) with even (26a), and odd (26b) lamellas, a set of

lamellas (86), a side guiding belt (88), band of lamellas (89), a transverse roller (90).

Fig. 18 shows a panel comprised of lamellas (26) of mineral filling as a part of band of
lamellas, shifted for an overlap in longitudinal direction for even (26a) and odd (26b)

Fig. 19 shows a panel comprised of lamellas (26) and corrective lamellas (28) as a part of

band of lamellas including even (16a) and odd (16b) lamelias.
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Fig. 20 shows a panel of mineral filling (36) as a part of band of lamellas sliding on a feeder
toward circular saws (35) for trimming (cutting) and milling tools (37) for milling of edges
of a mineral filling panel (36) as a part of the band of lamellas and suction head (39) for

removing parts, particles, and/or lumps of mineral fiber.

Fig. 21 shows mineral filling for roof (22a) panel or facade (22b) pane! with milled off edges

(38) for better conforming to the sheet of metal.

Fig. 22 shows entering of the band of lamellas into the double band device (11), the side
guiding belt (88), the band of lamellas (89), the wansverse rolier (90), freely rotatable side

roller guides (92) which shape conform to the shape of the edge of the band of lamellas (89).

Fig. 23 shows layout of connection between the preheating chamber (8), the adhesive

application device (9). and the double band device (11).

Fig. 24 shows an application of adhesive coating onto the lower surface of the band of

lamellas (89) using iower mixing head (41).

Fig. 25 shows an application of adhesive coating onto the upper surface of the band of
lamelilas (89) using upper mixing head (41) and lower mixing head (42) whereby the upper
outer layer (21), the lower outer layer (23, 24), a radius of double bending R and

uncontrolled horizontal shift d are shown.
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Fig. 26 shows cross section across the double band device (11) with upper chain links of side
chain (13, 14), and lower chain links of side chain (16, 17) whereby the upper layer (21),

the band of the lamellas (89), and the lower layer (23, 24) are shown.

Fig. 27 shows a system for attachment of a flexible materiat band (45) decoiling from
decoiling drum for flexible material (44) and travelling through a system for preheating of
bands of flexible material (46) (a.k.a. heating, detachable chamber (46)) with a system for
cooled air or gas suction (47) to be regenerated whereby the band of lamellas (89), the upper

mixing head (41), the double band device (41) are shown.

Fig. 28 shows loading (padding) of the panels (finished products) whereby the pads (51),
Lgvg 2 net distance between the pads (51), L, a length of the panels including predetermined
wolerance of loading of at least two light building panels, L., a pad (51) length, N a number

of pads (51) in the package, T, a distance of an edge of the pad from an edge of the panel
are shown.

For straightening of the sheet of metal the decoiling drums of at least 2,000 kg capacity

should be used enabling use of the sheet of meal up to 1.50 m in width and with roll

diameter up to 1.5m.

The sheet of metal to be profiled is profiled in grooving machine, i.e. the upper sheet of

metal in upper grooving machine (4), and the lower sheet of metal in lower grooving

machine (3).
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The thickness of materials to be profiled in the upper grooving machine (4) ranges:
- colored steel sheet of metal 0.4 w 0.9 mm;

- plastic coated steel sheet of metal 0.4 to 0.8 mm;

- colored or coloriess aluminum sheet of metal 0.5 to 0.9 mm;

- stainless steel 0.4 to 0.8 mm;

- surface treated steel 0.3 t0 0.7 mm;

- copper sheet of metal 0.4 to0 0.9 mm.

The thickness of materials to be profiled in the lower grooving machine (3) ranges, in the
first preferred embodiment:

- colored steel sheer of metal 0.5 to 1.1 mm;

- plastic coated steel sheet of metal 0.5 0 0.9 mm;

- colored or colorless aluminum sheet of metal 0.5 0 1.1 mm;

- stainless steel 0.4 o 0.8 mm;

- surface mreated steel 0.3 w 0.7 mm;

- copper sheet of metal 0.4 to 0.9 mm

The thickness of materials to be profiled in the lower grooving machine (3) ranges, in the

second preferred embodiment:

- colored siee} sheet of metal 0.4 to 1.35 mm

- plastic coated steel sheet of metal 0.4 to 0.8 mm;

- colored or colorless aluminum sheet of metal 0.5 0 1.35 mm;

- stainless steel 0.4 to 0.8 mm;
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- surface weated steel 0.3 to 0.7 mm;

- copper sheet of metal 0.4 to 0.9 mm.

The combination of technology enabling fast change of tools and material while keeping the
interruption of process to minimum is seen in the following combination of technology: one
decoiler of the upper layer (2), and one decoiler of the lower layer (1) using double carriage
which enables change of sheets of metal during production at lower speed. The tools are
positioned on cassettes which can be changed simply and fast. The facade panel cassette, for
example, comprises two tools and enables the change between two different pre-chosen

profiles of facade panels without interruption and further change.

To permit the coating of the shell, be it either from one or multiple Jayers, with thin layer
of adhesive (which is of utmost importance to fireproof ability of the panel), the profiles
should be either trapezoidal, or linear, or combination thereof. In the preferred embodiment
for manufacturing the panel used for roofing, in the way of example the applicant presents
a panel comprising upper (21) and lower (23) sheet of metal and the mineral filling (22), all
elements connected between themselves using layer of adhesive (29). Said panel fearures
lower ribs or protrusions in periodic distances between themselves ranging from 200 w0 300
mm and particular endings. These features, and two adjacent interconnecting profiles are seen
in accompanying Figures 2, 3, 6, 7, 10. Further the applicant presents the preferred
embodiment used for facades, in the way of example, a panel comprising the upper (21) and
a lower (24) sheet of metal and the mineral filling (21). The novel solution of saving and

optimization of the production due to () symmetry of the profiles of the upper and the lower
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layers, and (b) equality between the upper profiles of both roofing and facade panels is seen
in Figures 4, 5, 7, 11. Further the applicant presents the novel solution of wavy roofing
panel comprising the filling (22) of either polyurethane or combination of polyurethane and
mineral filling, and a lower sheet of metal (25), which can be seen in Figures 8, 9. The latter
embodiment features combination of materials by alternately positioned materials one on the
other. Accompanying drawings show a manner of interconnecting of two adjacent profiles
in the way of partial overlapping. The drawings also show protrusiops which add to the
strength of the panels and endings which provide means for interconnecting between adjacent
panels should there be no protrusions as the panels featuring protrusions should be
interconnected by partial overlapping. In addition, the profiles (sheets of metal) of different
material are attached to the mineral filling by applying thin layer of adhesive (29). As stated
above, the technical details of these profiles are shown in Figures 2 through 9 and are hereby
incorporated into the description as their description using the words would be too
uon;plicated. As mineral filling (22) the applicant in the way of example a band of lamellas
(89) cut in appropriate length is foreseen, both expressions (mineral filling and the band of

. lamellas) describing the same arrangement for the purposes of this application.

The protrusions and/or ribs (23), referred to in the previous paragraph, are of trapezoidal
cross section with width of narrower of both base sides ranging between 20 and 30 mm,
inner trapezoidal angle ranging between 23° and 33° and height ranging between 33 and 40
mm, whereby the values at which particular savings were achieved are width of narrower of
both sides of 25 mm, inner trapezoid angle of 25°, and height of 37 mm, all of which

originates from 1250 mm total width of outside layer. Therein, the inner trapezoidal angle
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is defined as angle formed by either one of the sides of the trapezoid and the line

perpendicular to both base sides of the trapezoid.

Further, in the preferred embodiment the applicant suggests use of vapor barrier between two
adjacent panels in their lower junction, said barrier achieved using appropriate sealing band
(e.g. O ring) (30) using standard materials. For less demanding applications this can

superseded by overlapping of sheets of metal and wool layer in the junction.

The panels are manufactured using process in which the mineral filling is preprocessed and
attached to the outer layers. The mineral filling is in preferred embodiment supplied in form
of panels of filling (81) of width L and length §, whereby the filling is mineral wool. The
panels (81) are cut into lamellas (26) using herewith deseribed technology. The lamellas (26)
are assembled into sets (86) comprising of plurality of adjacent lamellas, said lamelias
adjoined along their longer sides. These sets of lamellas (86) are then rearranged in the
parquet-like fashion and then comnected into continuwpus body of parquet-like arranged
lamellas (89), henceforth denoted band of lamellas (89).

Said panels (81) are first cut into lamellas (26) using set of at least two circular saws (33)
so that lamellas of appropriate length, width, and thickness are obtained at the exit. In the
way of example, for light building panel of width 1000 mm and thickness of 500 mm the set
comprised of 9 circular saws (33) is used to manufacture lamellas which are 600 mm long,
150 mm wide and 72 mm thick. Then, the groups of lamellas are accelerated to accumulation

station (82) and then to the direction changing station (83). The latter changes the direction
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of Iamellas movement from lengthwise to widthwise and facilitates the lamellas to move
toward sorting feeder (84) which separates groups of lamellas in individual lamelias and feeds
them synchronously onto a turning table (85) in such a fashion that each chamber of said
turning table (85) is populated by one lamella (26). A transport of lamellas toward sorting
feeder (84) is achieved by means of conveyer belt whose velocity is higher than
accommodating velocity of sorting feeder (84) thereby achieving contact between the lamellas
(26) in the direction of their movement. Actual number of lamellas which are used to form
sets of lamellas from the turning table (85) depends on modular size of finished product. In

the way of example for modulus of 1000 mm number of lamellas is 14 provided that the
panel (81) thickness is 72 mm.

A group comprised of at least two lamellas (26) continuing their way from the turning table
(85) is called a set of lamellas (86). This set is characterized in that lamellas are separated
by means of separators such as guide tubes or similar and are moving along the length of the
lamellas with similar velocity whereby the lamellas are essentially aligned in direction
perpendicular to the direction of their movement {i.e. sidelong). The set of lamellas (ak.a.
lamnella set) (86) is wransported to the rearranging device (87) used only for start-up of the
operation. Said rearranging device provides for rearrangement of the lamellas to form
parquet-like appearance and is not needed following the start-up of the operation as lamellas
are lengthwise connected thereby achieving rearrangement. Rearranging device is positioned
at the end of separators, and after the rearranging device lamellas are no longer separaied
but connected at the sides. Using at least one side guiding belt (88) the side force is exerted

on the lamellas (86) hence transforming separate sets of lamellas (86) into continuous band

Ll e T ] L atl il TL AN BN



WO 99/45218 PCT/S1995/00002

20

of lamellas (89) characterized by its parquet-like appearance when observed from above. In
the way of example, if lamellas are 600 mm long, the ideal rearrangement would consist of
alternately shifted lamellas which partially overlap, said overlap of approximately 300 mm,
i.e. for half of lamella’s length. Said continuous band of lamellas (89) should be aligned in
vertical direction by means of the wransverse roller (90) positioned perpendicularly to the
direction of the band of lamellas (89) movement. Said side guiding belt (88) is driven by
means of an engine or an electromotor whereby its velocity is higher of that of band of
lamellas (89) thereby ensuring lengthwise attachment between lamellas and protecting the
parquet-like formation from disarranging. The velocity of the side guiding belt (88) exceeds
that of the band of lamellas for 3% to 20%.

Due 0 inaccuracies occurring during the process the of lamellas (26) or due to nature of
material of the lamellas irregularities in parquet-like arrangement may occur, particularly,
the shift of a lamella or plurality thereof may occur resulting in change of overlap of adjacent
lamellas. This novel solution provides for feedback loop to insert a corrective lamella (28)
of different length when compared to the lamella (26). This insertion restores previously
described overlap if the shift of the lamellas (26) exceeds that which is tolerated due to
prescribed tolerances. In the way of example, if the lamella (26) length is 600 mm and
required overlap approximately 300 mm, and further if the tolerance of the scatter is 100 mm
then the overlap between adjacent lamellas (26) should not exceed 400 mm and be at ieast
200 mm. The overlap between adjacent lamellas changes due to mechanical characteristics
of the filling and technological properties of the process (e.g. inaccurate cutting etc.). If in

the way of example described overlap exceeds the tolerance, e.g. if the overlap exceeds 400
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mm or is less than 200 mm then the invented process requires that the corrective lamella (28)
or plurality thereof is inserted between two lengthwise adjacent lamellas, e.g. 100 mm long
corrective lamella (28) so the overlap in the range 200mm to 400mm is restored. It should
be stressed that these numerical examples only illustrate the inventive idea and should not be
taken as limiting the use of invented technology. The applicant suggests that the length of the
lamellas (26) should range between 300 mm and 1000 mm, and the length of the corrective
lamellas should range between 50 mm to 300 mm.. The actual overlap is measured using
optical probes. As a reference, a position of the lamella (26) in any arbitrary column of
lamellas may be used. In the preferred embodiment, the lamella (26) position at the edge of

the band of lamellas (89) is used.

Further, such quality of a cut while cutting the filling in a mineral filling cutter (6) is
achieved that thin layer of adhesive can be successfully applied, said thin layer of importance
to provide for fireproof ability of the finished product. A tolerance of the cut of +0.3 mm
is suggested. In the preferred embodiment, the supplied mineral filling panel (81) of width
L slides over a feeder (32) toward the set of n circular saws (33) whereby x is equal or
greater than 2. The set of circular saws (33) provides for simultaneous cutting of said mineral

filling panel (81) into lamellas (26) of width L/(n+1).

The preferred embodiment also features novel system of milling and trimming (cutting) of
the mineral filling using circular saws. The cutting is necessary to provide for appropriate
width of the light building panel, and miliing for good contact between side lamella and the

outer layer of the light building panel. At least one circular saw (35), and usually at least two
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circular saws (35) attached onto the same axle (coaxially) and width of the light building
panel apart wims (cuts) edges of the band of lamellas (89) to the modular width (i.e. the
width corresponding to particular size = modulus of the light building panel). The band of
lamellas (89) thickness usually ranges between 60 to 200 mm. In addition, the saw (35) or
plurality thereof breaks the cut-off (trimmed-off) edges of the band of lamellas (89) into
pieces which are then removed by means of suction system described below. Thereby the
normal of the plane of the circular saw (35) lies essentiaily perpendicular to the normal of
the upper surface of the band of lamellas (89), however, other angles depending on the
requirements of the final customer may be formed. The projection of the circular saw (35)
plane onto the upper surface of the band of lamellas (89) piane lies is essentially parallel to
the direction of the band of lamellas (89) movement. This solution addresses the technical
problem of trimming requiring multiple sets of tools adjusied to different lamella sizes
(thicknesses). Following the rimming, the band of lamellas (89) is transported to at ieast one
milling station 10 have its edge or plurality thereof milled by at least one milling tool (37),
usually in the case of facade light building panels at least two milling tools (37) on one (..
left) side and at least two milling tools (37) on another (e.g. right) side, and usually in the
case of roof light building panels at least one milling tool (37) on one (e.g. left) side and at
least one milling tool (37) on another (e.g. right) side. The milling tool (37) thereby forms
appropriate profile .(38) of the light building panel's edge in order to achieve proper
connection between two adjacent light building panels during the mounting phase. As
signified above, by using only four milling wols (mills) and/or milling tool forms (left and
right milling tool for roof panels, left and right milling too! for facade panels) the whole

spectrum of different dimensions for each type of roof or facade panels are covered.
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The preferred embodiment of herein described process and apparatus midm of the cleaning
of lumps or particles from the surfaces of the band of lamellas (89) following the trimming
(cutting) and milling operation. The suction head (39) removes by means of suction various
particies, fragments, and lumps from the surfaces of the band of lamellas (89) and thereby
improves the mechanical characteristics of said surfaces to enable application of thin coat
(layer) of adhesive means, e.g. glue. The coat is deemed to be thin if each coat (fayer) of
adhesive does not exceed 500 g/m?. Similar suction heads (39) are applied both following the

rrimming, and milling operations.

Special adhesives with appropriate characteristics applied in particular fashion enable
manufacturing of fireproof light building panel. The adhesive should be uniformly applied
in film or droplet fashion or sprayed over most of the surface of the band of lamellas (89)
by the adhesive application device (9). This device ensures uniform coating of the adhesive
on upper and/or lower side of the band of lamellas (89) by periodic or oscillatory moves
essentially perpendicular to the movement of the band of iamellas (89). To (a) achieve
sufficient swrength of the union between the mineral filling and the ouer layer or plurality
thereof, and (b) increase fire resistance of the light building panel it is of utmost importance
thac quantities of applied adhesive (glue) remain locally within the suggested ranges of 90 to
110 g/m’. In the way of example, between 0.1 kg/m? and 0.5 kg/m? of adhesive is used for
the panel of 1000 mm width, said adhesive mixed with up to 45 % total adhesive mass of
water for connecting the band of lamellas (89) to the lower outer layer (23, 24, 25). The
adhesive is applied to the upper surface of the band of lamellas (89) which is o be attached

1o the upper outer layer by upper mixing head (41), and o the lower surface of the band of

"
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lamellas (89) which is to be atached to the lower outer layer by upper mixing head (42).
Thereby the suggested velocity of the band of lamellas (89) is in the range between 4 to 8
m/min. In the way of example, the characteristics of the adhesive (glue) (preferably "Poliol-
CO2 foamed" and "Isocyanate-MDI") are as follows: viscosity up to 2 Pas; density up to
1500 kg/m®, reaction time in the laboratory: open time 15-20s, alternative open time over
64 s and developing in a double band device (11} at temperature of up to 50°C for up 10 3
minutes whereby *Poliol-CO2 foamed® and "Isocyanate-MDI" are mixed in ratio 1: (1.1 to
1.5) according to weight. In this particular embodiment the upper and the lower outer layer
are made of sheet of metal.

Further the new technical solution is presented by side introduction of the band of lamellas
(89), which are further guided from the side. The band of lamellas (89) is introduced imo
the double band device (11) using side roller guides (92) which shape conform to the shape
of the edge of the band of lamellas (89), said side roller guides (92) freely rotatable. The
double band device (11) facilitates the permanent (i.e. non-removable) attachment of the
upper outer shielding and/or formative means and the band of lamellas (89) and the lower
outer shielding and/or formative means and the band of lamellas (89) by vertically applying
force, resulting structure denoted as continuous light building panel band. Said light building
panel band is then cut into light building panels (finished product). However, prior 10
introduction of said band of lamellas (89) into the double band device (i1) the lamelias
within the band of lamelias (89) are aligned as they may have shifted because of double
bending. The suggested angle of introduction from the side is in the range between 7° and

13° with best results expected between 9° and 10°. This angle of introduction enables
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introduction of band of lamelias (89) of thickness ranging from 50 mm and 250 mm with best
results between 60 mm and 200 mm. The band of lamellas (89) prior w introduction into the
double band device (11) is not supported due to requirements of adhesive application device
(9) (mixing heads) which must perform unobstructed so the introduction (guiding) is achieved
by means of freely rotatable side rollers with shape conforming to the shape of the edge of
the band of lamellas (89). Said side rollers provide predetermined side force and subsequently
enough friction between lamellas to enable unsupported introduction of the band of lamellas

(89) onto the lower outer sheet of metal.

Entering the double band device (11) in above described fashion present another technical
problem which needs to be solved, namely double bending of the band of lamellas (89)
whereby said double bending is seen in side-view perpendicular to the double band device
(11) movement. Said double bending is needed to lower the level of the band of lamellas (89)
from the level of arrangement of lamellas (26) onto the level appropriate for introduction into
the double band device (11). Double bending with a radius R causes uncontrolled horizontal
shift d of lamellas (26) upon entering into the double band device (11). This technical
problem is solved by means of combining side and lengthwise (i.c. along axis or main
direction of the band of lamellas movement) forces. The lengthwise force is achieved by
increased velocity of the band of iamelias (89) and additional driving rollers positioned above
the side (edge) lamellas at the milling station, said driving rollers compensating for additional
friction caused by milling. The side force is achieved by applying pressure through preset
side guiding rollers (92) which may be freely rotatable. The side force is necessary to (a)

cause appropriate friction among adjacent lamellas (26) which prevent shifting of lamelias
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and/or gap appearance, and (b) prevent piling of lamellas by increasing the lengthwise force.
Before the first bend the band of lamellas (89) is aligned by at least one alignment roller (51)
whereby the alignment roller (91) is positioned above the band of lamellas (89) after the first
bend area in such a fashion that its centerline lies in a plane parallel to the band of lamellas
(89) plane and its centerline is perpendicular to the band of lamellas (89) direction of
movement. At the same time said alignment roller (91) limits vertical shift of adjacent
lamellas {26) in the band of lamellas (89). In addition, the double band device (11) exerts
sufficient vertical force to compensate for possible vertical shift among adjacent lamellas (26)
by pariially deforming the lamellas in vertical direction and partislly squeezing of the
adhesive into the lamellas. The condition for successful operation of one ore more alignment

roller (91) is locally reduced side force and subsequently locally reduced friction among
lamellas.

Within the double band device (11) the band of lamellas (89) is guided by at least one side
chain. The technical problem of side chain as known w the one skilled in the art is
requirement of different side chain or spacer for each type (size) of the product. This
technical problem is solved in this invention by using at least two synchronously operated
side chains. Existing systems which were developed for products filled with polyurethane
fillings consist of double band (as continuously operating device) and side chains for
calibrating the finished product. The side chains as known to the one skilled in the art are
continuous endless ribbon with the shape of desired profile of the finished product side which
limits expansion of polyurethane and defines the side of polyurethane type of filling. The

novelty of this application is shown in such a process and apparatus for manufacturing of
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fireproof light building panels which uses two separate simultaneously operated side chains
which Jimit and guide the light building panel band in such a fashion that the contacting

element (e.g. chain link) of an upper chain conforms to and by virtue of its shape limits and

further via friction ransmits own momentum on at least one upper edge of upper shielding'

and/or formative means which are comprised by the light building panel band. On the other
hand, the contacting element of a lower chain conforms to and by virtue of its shape limits
and further via friction transmits own momentum on at least one lower edge of lower
shielding and/or formative means which are comprised by the light building panel band. The
edges of upper and lower shielding and/or formative means comprised by the light building
panel band which were formed prior to entering the double band device(11) using respective
grooving machines (4,5) henceforth limits (restricts) the band of iameilas (89) and prevents
the adhesive 10 expand outside the area restricted by the edge of upper and/or lower shielding
and/or formative means. In the way of example, the upper sheet of metal (21) is guided using
conforming elements (i.e. the contacting elements) of at least two upper side chains (13, 14)
both of which can be adjusted in height to accommodate different thicknesses of particular
fireproof light building panel and can be adjusted in width to accommodate different widths
of particular fireproof light building panel. Thereby the conforming elements of the upper
side chains (13, 14) are simplified negatives of profiles of edges of upper sheet of metal (21)
and hence of upper edges of the light building panel band. In another way of example, the
lower sheet of metal (23), or in the case of facade panels the lower sheet of metal (24), or
in the case of wavy roof panels the lower sheet of metal (25), is guided using conforming
elements of at least two lower side chains (16, 17) both of which can be adjusted in width

to accommodate different widths of particular fireproof light building panel. Thereby the
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conforming elements of the lower side chains (16, 17) are simplificd negatives of profiles of
edges of lower sheet of metal (23, 24, 25, respective on particular fight building panel) and
hence of lower edges of the light building panel band. Further, due do to similar profiles
among the panels as described above (figure 2 through figure 9) the same upper side chains
(13, 14) can be used so there is no need to change it during switching between manufacturing
different types of panels. Further, the bitumen band or other flexibie material (45) can be

used instead of the upper sheet of metal in the same device (11).

On the side of the band of lamellas (89) and before entering of the band of lamellas (89) into
the double band device (11) there is at least one device for attaching side protecting means.
Said amaching is performed along the length of side surfaces (i.e. not base surfaces) of the
band of lamellas (89) using polyethylene bands, PVC bands or bands of other type of
material whereby these bands present technological protection of side chains against fouling
by adhesive, fiber particles or other mechanical or chemical impurities while they present
functional protection of finished product (i.e. light building panel) against humidity until the
mounting of said panels. The widths of the bands are adjusted according to various
thicknesses of light building panels.

Instead of sheets of metal one may use flexible bands such as bitumen, thin sheets of plastics,
paper, or thin sheet of aluminum. In that case the presented system enables the attachment
of lower surface of the band of lamellas (89) onto the lower sheet of metal while enabling
the attachment of the upper surface of the band of lamellas (89) onw the natron paper,

aluminum sheet, sheet of plastics, bitumen band (henceforth commonly referred to as
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*flexible material’). The different materials can be switched without interrupting the process
using accumulation loop and/or joining table. This system also requires device for preheating
of the flexible material to soften said flexible material in order to achieve good attachment
while not significantly reducing the strength or even tearing (severing) of said fiexible
material band. In the way of example, there is decoiling device for flexible material (44)
positioned over the double band device (11) with decoling drums (44) of capacity up to 2.000

kg, width of flexible material up 1o 1.3 m and diameter of roll of flexible material up to 1.2

The attaching using adhesives in the embodiment using at least one flexible band is
performed prior to entering the double band device (11) with at least two mixing heads (41)
which are positioned on the oscillating devices, said mixing heads (41) by transversing
motion in both directions uniformly coating the lower and/or upper side of mineral filling
(22) by adhesive 1o ensure its attachment to the upper and/or lower outer layer (23, 24, 25)

taking into the account the parameters discussed earlier.

In the way of example, from the decoiling device for flexible material (44) the flexible
material band (45) is decoiled and led through the system for preheating of the flexible
material bands (46). The band (45) is heated using hot air or other gas of temperatre
ranging between 100°C and 200°C whereby the band is between 1 mm and 5 mm thick and
feeding velocity is between 3 m/min and 9 m/min so the band achieves the temperature
ranging between 40°C and 75°C. The band (45) is heatzd in detachable chamber (46) which

features the suction system (47) using which the cooled air or other gas is sucked and
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reheated (regenerated), said chamber being of closed or half-opened type. Following the
weamment in the heating chamber (46) the band (45) is coated by adhesive using airless
spraying uniformly across the whole width using, in the way of example, from 0.1 to0 0.5
kg/m? for each individual layer (coating). The coat is applied to the upper side of the lower
band (45). The adhesive is applied to preheated surface whereby the best results were
achieved at temperatures of preheated surface ranging between 40°C and 50°C. The process
of final reaction is performed within the double band device (i1) at temperatures of up to

50°C, and the finished products are stocked for up to 24 hours at temperatures above 15°C.

In the case of the panels using flexible band a condensare shielding coating can be applied
instead of mineral filling. In the way of example, a polyurethane coating can be used
whereby the quantity of said condensate shielding coating should not exceed 1.5 kg/m’.
Thereby, the flexible band is used as technological protective cover for manufacturing of the
light building panel with condensate shielding coating in the range of 2 to 10 mm, usually
8 mm. In the way of example, the condensate shielding coating can be applied by expansion
of the adhesive between the upper layer of light building panel (e.g. flexible material band),
and the lower sheet of metal. In that case the flexible material band serves as a barrier

between the coating and the double band device (11), and has also aesthetic function.

In preferred embodiment the light building panel band or the fireproof light building panel
band is manufactured using the above described process and apparats. Said band is cut upon
exiting from the double band device (11) into preset lengths using a bandsaw (12) with

prescribed direction of cutting upward to turn the chip inside and removal of chip on the
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upper sheet of metal using special cutter (knife). A surprising technical effect of final cut of
high quality is thereby achieved due to damping of the vibrations. The opposite direction of
cutting or cutting using circular saws would cause the vibrations because of softer middle
layer of the light building panel with mineral filling. During the cutting the movements of
the panel is restricted using special pressing and/or restricting elements to decrease the effect
of vibrations, hence cut of higher quality is achieved. The preferred embodiment also
includes production of eaves by previous separating the lower layer from either mineral
filling or other middle layer material using separating means (e.g. fluid coating of separating
means which prevents artachment of mineral filling and lower outer layer) and cutting of said
middle layer material transversely to the direction of the light building panel band movement.
The eaves for the purposes of this application denotes protruded part of light building panel’s
lower sheet of metal and can be used for either overlapping part during the mounting of
adjacent panels or as the eaves of the roof. The production of eaves is performed using
circular saw. In the way of example, when producing eaves ranging from 50 mm to 200 mm
in length one first removes the upper sheet of metal and middie layer (i.e. filling between
the upper and the lower sheet of metal) so the lower sheet of metal becomes longer than the
upper sheet of metal and the filling. In this way the protruded portion of the lower sheet of

metal serves as the eaves or overlap in extended roofs.

The manufactured panels are loaded on the pallets or ather depositing surfaces (hereinafter
pad). In the case of roof panels the panels are stacked in pairs, i.e. two panels form a single
entity whereby the flat surfaces are turned outward, and wavy surfaces (presented on figures

2 through 9) inward (one wward another) as to protect the wavy surfaces from deformation
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during transport and increase ransport efficiency. The finished products are loaded on pads
(51). The new solution is presented in the way of novel arrangement of pads (51) according
to different packages length and different loads which are due to various combinations of
materials built into the final product. Thereby the package comprises of at least vertically
stacked (positioned one upon another) light building panels. The process (algorithm) for
preferred embodiment is therefore as follows:

(i) there are at least two pads (51).

(ii) the pad (51) at the very end of the lowest panel (acting as a bottom surface of the
package) is positioned outward from the edge of the lowest panel for a distance T, to be
used for packaging and protection of panels whereby the T,,, ranges between 5 in 25 mm.

(iii) the distance between pads (51), on which the package rests, is calculated according to
the following formula:

Lave =((Lyx + 2* T,0) - (N*Lg ))/(N-1)

whereby the values are seen in figure 20 and

Lgvg is the net distance between the pads (51)

L. is the length of the panels including predetermined tolerance of loading of at least two
light building panels

Lo i the pad (51) length

N is 2 number of pads (51) in the package

Tex i shown in (ii)

(iv) the values for particular parameters depending on thickness dd of the panel and the
density of the mineral filling 7 are summarized in the following table whereby all the values

are in meters unless stated otherwise and the length refers to L, from (iii).

v
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medium
dd = 80 mm
r = 100 kg/m*

KK

dd = 60 mm
r = 150 kg/m®

Length of panels
(default)
N from 0

Length of panels
(max)
from o

| 2 2.00 3.60

2.00 3.20

3 3.61 6.30

3.21 3.30

4.51

7.00

1.20

9.20

Based on this process the computer program performing the above described steps is

executed. Three possibilities are can be chosen according o the loading, either light,

medium, and heavy. The possibility taking into account larger or smaller number of pads

(51) is hence chosen (e.g. by an operator of the disclosed apparatus) whereby the pads (51)

which also perform a function of support are made of wood (pallets), polystyrene

(styrofoam), and/or other suitable material.

In the way of example, the data for the panel of thickness 80 mm and density of the wool



WO 99/45218 PCT/S199/00002 (t

100 kg/m* will' be taken from the wble above, column "medium”.

In addition, the preferred embodiment is controlled and regulated vsing conirol algorithm
with a help of a microprocessor, built into or connected to control panel whereby the
microprocessor uses the instructions whereby:

- it reads, regulates, and controls physical data on process operation;

- it directs and controls data on work-order comprising a size and type of particular product
undergoing the process;

- regulates data on traceability of material built-into the product which is especially important
in proving the conformity of built-into materials with tested product in order to obtain
certificates necessary and/or licenses to sell the products;

- records the evidencg of errors during process and pinpoints their origin as well as performs

statistical analysis of errors by help of data acquisition and management.

It is self evident that the above described invention can be also used in other particular form

not changing the substance of the invention.
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CLAIMS

1. Light building panel, characterized in that it comprises at least one of the following:
(a) shielding means for protection against environment;

(b) formative means for giving form and strength;

(c) a filling of mineral wool and/or glass wool and/or a combination of insulation materials;

(d) connecting means for connecting shielding and/or formative means with filling.

2. An apparatus for continvous manufacturing of light building panels with mineral filling
with mineral filling as an insulation whereby said panels are manufactured by cutting of
continuous band of the light building panel, characterized in that it comprises decoiling
means for decoiling of shielding and/or formative means, profiling means for profiling of
said shielding and/or formative means, insertion means for insertion of ribs of minemal
filling, preheating means for heating of elements of the band of light building panel,
application means for application of connecting means, a double band.device (11), cutting
means, cutting and arranging means for cutting and sorting of lamellas (26) into a band of
lamellas (89) and/or unloading transporting means for loading of the light building panels on
the pads (51) and elements of the light building panels comprising shielding means, formative

means and/or filling of mineral wool and/or combinations of insulation materials connected

thereto.

3. A process for conrinuous manufacturing of light building panels with mineral filling with

mineral filling as an insulation whereby said panels are manufactured by cutting of
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continuous band of the light building panel, characterized in that it comprises
assembling of a continuous band of the light building panel comprised of elements of the
light building panel comprising shielding means, formative means and/or filling of minerat
wool and/or combinations of insulation materials using processes comprising of decoiling of
shielding and/or formative means, cutting and arranging of lamellas (26) into a band of
lamelias (89), inserting ribs of mineral filling, heating of elements of the band of the light
building panel, application of connecting means on the elements of the band of the light
building panel;

connecting of the elements of the band of the light building panel within a double band
device (11);

cutting of the band of the light building panel into the light building panels of predetermined
length;

loading of finished light building panels on pads (51).

4. A process for continuous manufacturing of light building panels with mineral filling with
mineral filling as an insulation whereby said panels are manufactured by cutting of
continuous band of the light building panel, characterized in that it enables manufacturing
of fireproof light building panels, light building panels of modulus ranging from 200 mm to
1200 mm, light building panels using mineral wool fillings with various characteristics, light

building panels for essentially flat roofs with flexible material bands and condensate shielding

coating.

5. An invention according to the claims 2 and/or 3 and/or 4, characterized in that it
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comprises:

(a) decoiling with at least one decoiler (2) of upper shielding and/or formative means;

{b) decoiling with at least one decoiler (1) of lower shielding and/or formative means;

(c) changing of sheets with a double carriage at reduced velocities of the band of lamellas
(89);

(d) positioning of tools on cassettes enabling fast and simple changing of tools.

6. An invention according 10 any of the previous claims, or combination thereof,
characterized in that it comprises at least one of the following characteristics:

(a) at least one surface of the light building panel is equipped with at least one protrusion
and/or at least one rib in longitudinal direction;

(b) the upper and the lower shielding and/or formative means are symmetrical with regard
to longitudinal axis of the light building panel;

{c) the shielding and/or formative means feature endings and/or protrusions to facilitate
interconnecting between adjacent light building panels during mounting and/or overlapping
with adjacent light building panels during mounting;

(d) interconnection between adjacent building panels is facilitated using sealing means.

7. An invention according to any of the previous claims, or combination thereof,
characterized in that the protrusions and/or the ribs on shielding and/or formative means
feature trapezoidal cross sections with a width of narrower of both base sides of the trapezoid
ranging from 20 mm to 30 mm, an inner angle of the trapezoid between 23° and 33°, and

distance between both base, parallel, sides ranging from 33 mm to 40 mm.
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8. An invention according to any of the previous claims, or combination thereof,
characterized in that the mineral wool, glass wool, and/or other insulation material
comprises one of the following densities:

(a) between 115 kg/m" and 135 kg/m" for fireproof light building panels with appropriate
mechanical characteristics;

(b) between 135 kg/m* and 165 kg/m* for light building panels used for walkable essentially

flat roofs or for those panels which should withstand usual loading during exploitation and/or
local pressure load.

5. An invention according o the claims 2, 3, 4, and/or 5, characterized in that it
comprises:

(a) cutting of mineral filling panels (81) with a set of at least two circular saws (33) imo
lamellas (26);

(b) change of direction from essentially perpendicular to the longitudinal lamella (26) axis
to essentiaily parallel to the longitudinal lamelia (26) axis;

(c) separation into individual lamellas (26) or groups thereof using sorting feeder (84) and
turning of individual lamellas (26) or groups thercof for essentially right angle around center
of wrning table (85);

(d) transport of individual lamellas (26) to sorting feeder (84) with velocity which exceeds
accommodating velocity of sorting feeder (84) thereby ensuring longitudinal contact between

individual lamellas.

10. An invention according to the claims 2, 3, 4, and/or 5, characterized in that it
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comprises:
(a) formation of a set of lamellas (86) comprising at least two one from another separated
yet sidelong aligned lamellas by means of separators whereby said set of lamellas (86) is
transported:

- during a start-up until it reaches a remrranging device (87) whereby parquet-like
assembly is assembled by rearranging of lamellas;

- during normal operation until it reaches previously assembled set of lamellas;
resulting in sidelong shifted set of lamellas (86);
(b) establishment of continuous band of lamellas (89) comprising at least two adjacent and
sidelong connected lamellas (26) whereby said band (89) is driven by at least one side
guiding belt (88) which exerts side force and whereby the band of lamellas (89) feamres
parquet-like appearance when observed from above;
(c) establishment of longitudinal force via means of the side guiding belt (88) velocity which
exceeds velocity of the band of lamellas (89).

11. An invention according to the claims 2, 3, 4, and/or 5, characterized by insertion of a

corrective lamelia (26) to remedy corrupted parquet-like order.
12. An invention according to the claims 2, 3, 4, and/or 5, characterized in that a set of
at least two circular saws (33) performs simultaneous cutting of mineral filling panel (81) into

individual lamellas (26) of predetermined thickness.

13. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the
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rimming and milling process applied to the band of lamellas (89) comprises at least one of
the following:

(a) rimming using at least one circular saw (35) in longttudinal direction;

(b) simultaneous trimming using at least two coaxially positioned circular saws (35), said
saws (35) distanced for a width of the band of lamellas (89);

(c) breaking of trimmed-off edges;

(d) milling of ate least one edge of the band of lamellas (89) with at least one milling tool
(37.

14. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the

wrimming is followed by suction of remnants from the surface of mineral filling using suction

15. An invention according to the claims 2, 3, 4, and/or 5, characterized in that an
application of connecting means is performed in a think layer whereby essentially uniformly

applied quantity of connecting means does not exceed 500 g/m?. '

16. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the
application of connecting means is performed essentially uniformly in a film or droplets over
essentially whole width of the band of iamellas (89) whereby the adhesive application device
(9) applies a coating of the connecting means on upper and/or lower side of the band of

lamellas (89) by periodic or oscillatory moves essentially perpendicular to the movement of
the band of lamellas (89).
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17. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the
connecting means is an adhesive, and:

(2) a quantity of applied adhesive ranges between 90 1o 110, or, alternatively

(b) the use of adhesive ranges between 0.1 to 0.5 kg/m? and further the use of water is up
o 45 % (weight) of adhesive;

whereby the recited values are valid for individual layer of adhesive on one of the base
surfaces of the band of lamellas (89) and whereby the adhesive features the following
characteristics: viscosity up to 2 Pas; density up to 1500 kg/m®, reaction time in the
laboratory: open time 15-20s, or, alternatively, open time over 64 s; developing in a double

band device (11) at temperature of up to 50°C for up to 3 minutes.

18. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the double
band device (11) is comprised of two paralie]l bands of shielding and/or formative means
supported and/or guided by supporting means and the band of lamellas (89) guided into
between said paralle! bands from the side whereby an angle formed by a projection of one
of longitudinal edges of band of lamellas (89) onto a surface of the lower of two parallel
bands and one of edges of one of both paraliel bands ranges between 7° to 13° and whereby

the band of lamelias (89) is unsupported at the bottom prior w0 entering said double band
device (11).

19. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the band
of lamellas (89) before entering the double band device (89) performs a double bending and

whereby consequences of said double bending on individual lamellas (26) comprising the
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band of lamellas (89) are mitigated by use of at least one of the following elements:
longitudinal pushing force realized by velocity difference between transporting means and ﬂl;t
band of lamellas (89); side pushing force realized by side pressing means along the length
of the double bending; at least one alignment roller (91) positioned in a plane parallel 1o the
band of lamellas (89) surface plane whereby a centerline of said alignment roller (91) is
perpendicular to the direction of the band of lamellas (89) movement and whereby said
alignment roller (91) limits vertical shift of two adjacent lamellas (26) comprising the band
of lamellas (89); vertical force exerted by the double band device (11) on the band of
lamellas (89) which causes vertical deformation of individual lamellas (26) forming the band

of lamellas (89) and/or squeezing of the adhesive into the band of lamellas (89).

20. An invention according to the claims 2, 3, 4, and/or 5, characterized in that at least
two simultaneously operated side chains whereby a contacting element of an upper chain
conforms to and by virtue of its shape limits and further via friction transmits own
momentum on at least ‘one upper edge of upper shielding and/or formative means which are
comprised by the light building panel band, and a contacting element of a lower chain
conforms to and by virtue of its shape limits and further via friction transmits own
momentum on at least one lower edge of lower shielding and/or formative means which are

comprised by the light building panel band.
21. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the upper

shielding and/or formative mean (21) is guided using the contacting elements of at least two

upper side chains (13, 14) both of which can be adjusted in height to accommodate differsnt
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thicknesses of particular fireproof light building panel and can be adjusted in width w0
accommodate different widths of particular light building panel, and the lower shielding
and/or formative mean (23, 24, 25) is guided using the contacting elements of at least two
lower side chains (16, 17) both of which can be adjusted in width to accommodate differem
widths of particular light building panel whcreb'y said contacting elements (13, 14, 16, 17)
are simplified negatives of respective profiles of edges of shielding and/or formative means

they are in contact with.

22. An invention according to the claims 2, 3, 4, and/or 5, characterized by attaching side
protective means along the length of side surfaces of the band of lamellas (89) for protection

of the double band device (11) against fouling and the finished light building panel against
humidity.

23. An invention according to the claims 2, 3, 4, and/or 5, characterized in that the upper
shielding and/or foi'r-rmtive means comprise at least one of the following: natron paper,

aluminum sheet, sheet of plastics, and/or bitumen band.

24, An invention according to the claims 2, 3, 4, and/or 5, characterized in that the upper
shielding and/or formative means of flexible material (45) band are heated with hot air or
other gas of temperature ranging between 100°C and 200°C whereby the band is between
1 mm and 5 mm thick and feeding velocity is between 3 m/min and 9 m/min resulting in the
band temperature ranging berween 40°C and 75°C, and whereby the band (45) is heated in

detachable chamber (46) which features a suction system (47) for suction and/or regeneration
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of said air and/or other gas, and whereby a coating is applied to the band (45), said coating
comprising at least one of the following:

(@) 0.1 to 0.5 kg/m? of adhesive for each individual layer;

() up to 1.5 kg/m? of polyurethane coating;

whereby said coating is applied to the preheated band (45) surface with temperature ranging
from 40°C to 50°C.

25. An invention according to the claims 2, 3, 4, and/or 5, characterized in that it
comprises at least one of the following:

() cutting of the band of the light building panel into the light building panels of
predetermined length whereby the cutting is performed by at least one bandsaw (12) with the
direction of cutting from the lower shielding and/or formative means toward upper shielding
and/or formative means,

(b) production of eaves by circular saw by previously applying separation means for

prevention of the mineral filling and shielding and/or formative means attachment.

26. An invention according to the claims 2, 3, 4, and/or 5, characterized in that a
supporting of packages comprised of vertically stacked light building panels on at least two
pads (51) performing padding and/or supporting function comprises at least one of the
following characteristics:

the pad (51) at the very end of the lowest panel acting as the bottom surface of the package

is distanced 5 mm to 25 mm from the edge of said lowest panel;

a distance berween adjacent pads (51) is computed using the following formula:



o
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Love =((pu + 2% T - (N*Le )Y/(N-1)

whereby

Lyve is a net distance between the pads (51)

L is a length of the panels including predetermined tolerance of loading of at least two
light building panels

Ly« is apad (51) length

N is a number of pads (51) in the package

T is a distance of an edge of the pad from an edge of the panel;

whereby an operator of said apparatus chooses L, according to the thickness dd of the

panels and density 7 of the mineral filling.

27. An invention according 1o the claims 2, 3, 4, and/or 5, characterized in that the process
of manufacturing of the light building panels is controlled using microprocessor regulating
means and comprises: reading, regulating, and controlling of physical data on process
operation; directing and conmolling data on work-order comprising a size and type of
particular product undergoing said process; regulating data on traceability of material built-

into the product; recording the evidence of errors during said process.

28. An invention according to the claims 2, 3, 4, and/or 5, characterized in that a
condensate shielding coating of thickness ranging from 2 mm to 10 mm is applied to the

lower outer layer of the building panel by expansion of the adhesive between the upper band

of flexible material (45) and the lower outer layer of the light building panel.
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29. An invention according to any of the previous claims, or combination thereof,

characterized in that the combination of the insulating materials is performed in at Jeast two

layers.
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Como resultado del examen de forma, realizado con fundamento an el articulo 38 de la
Decisléon 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

# La solicitud no contlene la copla del documento en que consta la cesién del
derecho a la patente del inventor al solicitante 0 a su causante. (Art. 26-k)
Decisién 486).

B La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalments, deberd presentar el documento que
acredita la existencia y representaclén legal de la socledad solicitante, cuando
ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 488, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficlo, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CA CESPEDES DE VERGEL o\
Jefe de | Division de Nuevas Creaciones. N /,'-\
\
El anteﬁor requerimiento fue nofificado por filacibn en lista de
fecha, 7 W A
2‘# ool a4

Sedo Centro; Carrers 13 No. 27-00 Pisos 2. 5, 7 y 10
Conmuuador: 3 £20840 Fax: 3 503220
202047 Sede CAN: Tr. 40A No. 38-50 3153265 al 89
Fax: 3 505220, Linea 9800-910 165
Web: wwwasicgoven e-mail: inf@sic.gov.co
Bogotd D.C. - Colombia



