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Sound-insulating and heat insulating panel.

@ The panel (1) consists of either one or two
corrugated sheets (2) with parallel cavities (5)
open on both faces, at least one of which is
covered by a sheet (6). It is also possible that the
panel consists of two juxtaposed corrugated
sheets (2).

The panel (1) possesses a certain amount of
elasticity to increase its ability to absorb sound
waves and thermal radiation incident trans-
versely thereon. At the same time the panel (1) is
strong in the longitudinal direction in order to
withstand the forces to which it is subjected
once fitted.

Sound resonators can be formed within each
of said air chambers (5), by providing within the
air chamber (5) and ftransversely thereto, a
cover (10) provided with an axial orifice (11) and
a closed cover (12).
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The present invention relates to a sound-
insulating and heat-insulating panel by means of
which the results obtained in room insulation are im-
proved relative to those achieved with known panels
and at a relatively reduced cost.

The invention also relates to incorporating sound
resonators within the panels in order to reduce the
transmission of noise and vibrations through the pan-
els, and rigid layers to make it easier to fix the panels
to a wall.

BACKGROUND OF THE INVENTION

The room insulating means which are currently
known consist of fitting the facings with an insulating
panel consisting of flat sheets made out of a suitable
material, such as fibre glass or textile fibre, heavy
sheets, spongy or expanded plastic or other materials
with similar characteristics.

Fitting the facings of an enclosure with these kind
of panels does not provide efficient insulation be-
cause the ability of such panels to damp and absorb
sound waves is less than what would normally be de-
sired. It is for this reason that the insulation achieved
by the known means is not totally satisfactory.

Furthermore, increasing the sound insulating ca-
pability of the known panels implies in some cases a
reduction in its strength or resistance for withstanding
the forces to which the panel will be subjected once
it is fitted.

Attempts have been made to improve the perfor-
mance which the known insulating panels provide by
increasing their thickness and weight, but this is an
uneconomic solution.

DESCRIPTION OF THE INVENTION

Studies carried out have lead to the conclusion
that it is necessary to create spaces between the fac-
ings of the enclosures to be insulated and increase
the elasticity of the panels used, without causing are-
duction in the strength of the panel. Therefore the
new panel which forms the object of the present in-
vention has been devised.

Said panel is designed to be used as a covering
for enclosure screens and facings, as a partition or as
a door, and is characterised in that it consists of a cor-
rugated sheet of a certain elasticity and which is easi-
ly shaped, said corrugations having the bases of the
same face coplanar to each other and the bases of
one face parallel to those of the opposite face, such
that a substantially flat sheet, constituting the out-
ward face of the panel, can be fitted to one or both
faces of the corrugated sheet. The two sheets define
a plurality of air chambers which give rise to good
sound and heat insulation, high rigidity in the longitu-
dinal direction, and a flexibility in the transverse direc-
tion which hinders the transmission of structural vi-
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brations.

To make the panel more firm, the two faces of the
corrugated sheet are each covered by another sheet
so that the panel can be used as a door or as a par-
tition for enclosures.

In one possible embodiment the panel consists of
two corrugated sheets which are juxtaposed by the
external faces of the corrugations which project from
one of the faces of each sheet. Furthermore, itis pos-
sible that a sheet which constitutes the outward face
of the panel is joined to at least one of the external
faces of the assembly formed by the two corrugated
sheets.

The two juxtaposed corrugated sheets may be
arranged in such a way that their corrugations are
mutually parallel.

It is also possible that the corrugations of one of
the juxtaposed corrugated sheets are transversely
arranged relative to those of the other.

In either of these cases, the panel may be cov-
ered on one or both faces by external sheets.

According to an embodiment of the invention,
within each of said air chambers are formed sound
resonators, consisting of rigid enclosures provided
with an opening to connect them to a corresponding
conduit, and which resonate at a given frequency de-
termined by their geometry, giving rise to significant
attenuation within a certain frequency range around
the resonant frequency.

Advantageously, each of said sound resonators
is formed by providing within the air chamber and
transversely thereto, a cover provided with an axial
orifice and a closed cover, such that the volume en-
closed between both covers and the geometry of the
orifice are suitable for filtering the desired frequen-
cies.

To improve the properties of the resonators, the
inner walls thereof are covered with a non-porous
material, such as, for example, a sheet of aluminium.

Another feature consists in fitting a rigid sheet,
advantageously perforated, to each of the surfaces
which project from at least one of the faces of each
corrugated sheet, to make it easier to fasten the panel
to a wall or to other elements by means of screws, for
example.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention may be better
understood, there follows a series of drawings which
represent one example only of a practical embodi-
ment of the panel which forms the object of the inven-
tion.

In said drawings, figure 1 is a cross sectional view
of a basic panel used for the sound or heat insulation
of enclosures; figure 2 is a similar view which shows
a facing of the enclosure covered by means of the
panel in question; figure 3 is a view similar to that of
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figure 1 showing a panel based on the one previously
described but more suitable for partition facings,
doors and similar separations; figure 4 is a cross sec-
tional view which shows a panel derived from those
previously described and whose basic components
are two juxtaposed corrugated sheets; figure 5 is a
perspective view of a detail of a panel whose basic
components are two juxtaposed corrugated sheets
where the corrugations of one sheet are transversely
arranged relative to those of the other; figure 6 is an
exploded perspective view of the sound resonators
according to the present invention in two adjacent air
chambers; figure 7 is a sectional view of two resona-
tors arranged in an air chamber between two corru-
gated sheets; figure 8 is a graph which demonstrates
how the volume of the resonator affects the attenua-
tion; and figure 9 is a perspective view, partially in
section, of a corrugated sheet fitted with a perforated
rigid layer.

DESCRIPTION OF APREFERRED EMBODIMENT

According to the example described by the draw-
ings, the heat-insulating and sound-insulating panel,
which shall hereinafter be referred to by the general
reference 1, consists of a corrugated sheet 2 made of
an insulating material which can be easily shaped by
moulding, pressing or any other conventional proc-
ess. Said sheet can be made, for example, from suit-
ably shaped fibre glass, textile fibre or other types of
fibre, or from other materials such as moulded spongy
or expanded plastic.

The sheet in question has a number of corruga-
tions 3 which are trapezoidal in cross section, mutu-
ally parallel, regularly spaced, and which project from
both faces of the sheet. In these corrugations the
closed faces or bases 4 of each face of the sheet are
coplanar, while the bases of one face are parallel to
those of the opposite face.

The corrugations 2 give rise to longitudinal cham-
bers 5 arranged between said corrugations.

To add to the firmness and finish of the panel, a
sheet or plate 6 of a suitable material is provided on
at least its external face. It can be a metallic plate,
with or without perforations, a sheet of thermoplastic
material, a layer of textile material or any other similar
covering (figures 1 and 2).

It is possible to fit the panels 1 with a second
sheet 7 on the face opposite that on which the sheet
6 is located (figure 3).

Sheets 2, 6 and 7 are joined together by any
known means, for example glue, screws, staples or
otherwise.

To increase the insulating capability of the panel
which forms the object of the present invention, a
panel has been devised consisting of two corrugated
sheets 1 which are juxtaposed by the bases 4 of the
corrugations 3 on one face of each sheet (figure 4).
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In this case the corrugations 3 of one sheet 2
may be parallel to those of the other sheet (figure 4),
or alternatively they may arranged transversely
thereto (figure 5).

In both of the cases mentioned the assembly
formed by the two corrugated sheets may be covered
on one or both faces by sheets 6 and 7.

It is possible to use only one insulating corrugat-
ed sheet 1, without any original covering sheet, al-
though the most likely case is that the sheet 1 is pro-
vided with at least one sheet 6 on its outward face,
either before or after fitting.

Compared to other panels used for insulating en-
closures, the heat-insulating and sound-insulating
panel of the present invention has the advantage that
it forms a number of air chambers 5 through which
must pass the sound waves or the thermal radiation
coming from the space outside the enclosure to be in-
sulated, having first eliminated any rigid surface
which could constitute a direct transmitting medium
for such waves or radiation, such that the insulating
effect obtained is much greater than with currently
known panels.

The structure of the panel which forms the object
ofthe present invention is such thatthe panel exhibits
distinct elastic anisotropy with regard to transverse
movement and great rigidity in the longitudinal direc-
tion. As aresult the panel has a structural strength ca-
pable of withstanding the support layer in the longi-
tudinal direction, and is at the same time flexible in
the transverse direction in order to hinder the trans-
mission of sound vibrations and thermal radiation.

The panels described can be used to insulate the
facings 8, the floor or the ceiling of pre-constructed
enclosures (figure 2), or alternatively, by using the
panels as facings and doors, to form sound insulated
partitions and compartments (figure 3). In this case
it is important to increase the rigidity and strength of
the panels 1 by means of the sheet 7.

The panels 1 are fixed to the facings by conven-
tional means such as screws, staples or otherwise, or
by means of adhesive products.

It is worth underlining the fact that the possibility
of increasing the insulating properties of enclosures
by the use of the panels described does not imply an
increase in cost relative to known panels.

Apart from the insulating function of the air cham-
bers 5, they also constitute a means of locating con-
duits 9 for various services (water, heating, lighting,
communications etc.) which can be hidden without
the need to make channels in the masonry facings of
the enclosure (figure 2).

One characteristic of the invention consists in
forming a plurality of sound resonators within the air
chambers which exist between the two sheets 2. To
achieve this, covers 10, with an axial orifice 11, and
completely closed covers 12, are provided trans-
versely to the air chambers, as can be seen in explod-
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ed view in figure 6.

In this way each pair of covers 10,12 together
with the walls of the air chamber situated between
them, form a sound resonator which filters some of
the frequencies which come through the wall.

The sheets 2 are made of an insulating material
and are therefore porous. To improve the properties
of the resonators, the inner walls of the air chambers
are covered with an impermeable material, such as a
sheet of aluminium 13.

Figure 7 shows a sectional view of two resonators
once the sheets 2 have been fitted with the covers
10,12 and the impermeable material 13.

The resonant frequency of the resonators, and
therefore the frequency range which they can attenu-
ate, depends on the geometry of the orifice 11 and
the volume of the resonator, and therefore on the dis-
tance between the covers 10 and 12.

Figure 8 shows how the resonant frequency va-
ries as a function of the length of the resonator. The
continuous line shows the behaviour of a resonator
with an inner length of 8cm (resonant frequency 154
Hz), and the broken line corresponds to a resonator
of 6cm in length (resonant frequency 173 Hz).

As can be seen from the graph, an increase in in-
ner sound pressure is produced in the resonators,
and is very pronounced within a range of frequencies
around the resonant frequency, having the effect of
attenuating the vibrations corresponding to these fre-
quencies which come through the panel.

Another feature of the presentinvention is shown
in figure 9, and consists of providing the sheets 2 of
each panel with a rigid layer 14, advantageously per-
forated, to make it easier to fix it to the wall, to a
screen, to a door or to other elements.

This figure shows a corrugated sheet 2, partially
cut away for greater clarity, which is fixed to the ex-
ternal sheet 6 which constitutes the outward face of
the panel. Each of the surfaces which project from
the sheet 2 are provided with a rigid layer 14 which
may be embedded within the sheet as shown in the
figure.

The rigid layer 14 gives the sheet 2 sufficient
strength and rigidity to ensure that the screws 15 or
other fixing elements are firmly fastened.

The perforations in the layers 14 make the sheet
2 easier to shape, since it is important that the flow
of air or gaseous fluids through the sheet is not re-
stricted in any way. Furthermore, the perforations
can be used to advantage as threads into which the
screws 15 can be driven.

It is also possible to fit each surface projecting
from the sheet 2 with several perforated layers 14 in
those areas in which they are most required.
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Claims

1.

A sound-insulating and heat-insulating panel
used as a cover for enclosure screens and fac-
ings, as a partition or as a door, characterised in
that it comprises a corrugated sheet (2), of a cer-
tain elasticity, with corrugations (3) having the
bases of the same face coplanar to each other
and the bases of one face parallel to those of the
opposite face, at least one of the faces of the cor-
rugated sheet being provided with a substantially
flat sheet (6) which constitutes the outward face
of the panel, both sheets (2, 6) defining a plurality
of air chambers (5) giving rise to good sound and
heat insulation, great stiffness in the longitudinal
direction and a flexibility in the transverse direc-
tion which hinders the transmission of structural
vibrations.

Apanel according to claim 1, characterised in that
the corrugated sheet (2) is covered by an exter-
nal sheet (6) which constitutes the outward face
of the panel, and by another stronger sheet (7)
fixed to the opposite face thereof.

Apanel according to claim 1, characterised in that
it consists of two corrugated sheets (2) which are
juxtaposed by the external faces of the corruga-
tions (3) projecting from one of the faces of each
sheet, and where a sheet (6) which constitutes
the outward face of the panel is joined to at least
one of the external faces of the assembly formed
by the two corrugated sheets.

A panel according to claims 1 to 3, characterised
in that the corrugations (3) of the juxtaposed cor-
rugated sheets are mutually parallel.

A panel according to claims 1 to 3, characterised
in that the corrugations (3) of one of the juxta-
posed corrugated sheets are transverse to those
of the other.

Apanel according to claim 1, characterised in that
within each of said air chambers are formed
sound resonators.

Apanel according to claim 6, characterised in that
each of said acoustic resonators is formed so as
to provide within the air chamber and transverse-
ly thereto, a cover (10) provided with an axial or-
ifice (11) and a closed cover (12), such that the
volume enclosed between both covers (10,12)
and the geometry of the orifice (11) are suitable
for filtering the desired frequencies.

A panel according to claims 6 or 7, characterised
in that the inner walls of the resonators are cov-
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ered with a non-porous material (13).

Apanel according to claim 1, characterised in that
each of the surfaces projecting from at least one
of the faces of the corrugated sheet (2) is fitted
with a rigid layer (14).

Apanel according to claim 9, characterised in that
said layer (14) is perforated.
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