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(54) Light and insulating device and system for buildings

(57) A system for insulating, ventilating and lighten-
ing a building structure comprises a modular element
having a longitudinal axis and a cross axis, a substantially
C-shaped section with an upper wall and two longitudinal
solid sidewalls, as well as means for being engaged with
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modular elements, arranged at least along the longitudi-
nal walls of the modular elements; the system further
comprises a tube crop end, a support element on the
ground having means for housing an end of the tube crop
end and a capital element for supporting the modular
elements.
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Description

[0001] The presentinventionrelatestoalighteningand
insulating device and system for building. More particu-
larly, the invention relates to a device and a component
system comprising this device, for the use in buildings
as a lightening structure for floors, an insulating structure
for ground floor loose stone foundations and the outer
walls of the foundations, an insulating and ventilation
structure for roof floors.

[0002] The lightening devices which are traditionally
known and used for providing building floors are the so-
called "hollow bricks", i.e. tiles of a considerable dimen-
sion, being internally lightened, which are rested either
on joists or plates. These tile elements have proved to
be bulky, heavy, difficult to be positioned and dangerous
because they are subjectto be broken. Furthermore, they
are not very flexible because they may not be cut to size
in order to be adapted to the space to be taken during
laying.

[0003] Various types of devices alternatively to the tile
"hollow bricks" have been known for a long time, being
usually manufactured in plastic materials. An example of
these devices are either the parallelepipeds in foam pol-
ystyrene or the balls in plastic material which are used
as means for lightening floor plates.

[0004] Modular elements in plastic material to be ap-
plied on said plates or to be laterally rested on the joists
for the floor or to be used for manufacturing ground floor
loose stone foundations are also known; the element
modularity allows the elements to be arranged side by
side and aligned in order to cover the desired space. An
example of these elements is described, for example, in
EP-A-0803618. This document describes modular ele-
ments having a structure consisting of four legs and a
slightly convex upper wall; an arch is present between
each pair of legs. In order to stiffen the structure on the
upper wall a plurality of ribs is present, and at least one
stiffener, being usually centrally positioned, extends
downwards from said upper wall in the form of a small
pillar. In one embodiment, the central small pillar is fixed
and hollow, for a subsequent filling up thereof with con-
crete.

[0005] Modular elements with a C-shaped section to
be rested on the joists for floors are also known; these
elements are aligned to one another in the same way of
the conventional tile hollow bricks.

[0006] Both the four-leg embodiments and the ones
free of legs, with a C-shaped section, have the drawback
of having an insufficient stiffness and little use flexibility.
Moreover, the four-leg embodiments can not be used for
floors on joists.

[0007] Therefore, there is need for providing a modular
element or device for the use in buildings as a lightening,
insulating or ventilation element, which is cost-effective
to be manufactured, reliable, stiff enough to support an
operator’s weight (besides the concrete one) without
problems, sure and flexible.
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[0008] A further object of the invention is to provide a
device which can be used in insulating, ventilation, light-
ening systems for structures, both for floors and ground
floor loose stone foundations and garrets.

[0009] Another object of the invention is to provide an
insulating and protecting structure for foundations.
[0010] These objects are achieved by means of the
present invention, which concerns a modular device for
the use in buildings as a lightening, insulating or ventila-
tion element, said element having a longitudinal axis and
a cross axis, a substantially C-shaped section with an
upper wall and two longitudinal solid sidewalls, charac-
terized in that it comprises means for engaging other
modular device elements, said means being located at
least at said longitudinal sides of the modular element.
Preferably, said means are present on all the sides of
the modular element, i.e. even transversally on the two
end sides of the element.

[0011] According to a preferred aspect, said device is
provided with a plurality of ribs being located parallel to
one another transversally to the device. Preferably, these
ribs have a trapezoidal section, along the device longi-
tudinal axis, with its smaller base being located at the
element upper wall.

[0012] According to a further aspect of the invention,
the device upper wall is provided with an upright flat rib
extending along the device longitudinal axis.

[0013] Preferably, the device of the invention is open
on either cross side in order to have a series of elements
being connected to one another along the cross sides
and have a space longitudinally extending along the lat-
ter. Closed elements on all sides and provided in any
case with mutual coupling means are used for example
either for ground floor loose stone foundations or cast-
in-situ floors.

[0014] The invention further relates to a system for
manufacturing ground floor loose stone foundations in
buildings, comprising a modular element according to
what has been described above, a tube crop end, a sup-
port element on the ground having means for housing
said tube crop end, a T-shaped element in which the
lower end of the leg of said T can be housed in said tube
crop end. With this system labour force and materials are
saved and ground floor loose stone foundations are ob-
tained with a wide space below.

[0015] Furthermore, the invention relates to the use of
a modular element of the type described above for insu-
lating the foundations of buildings and building structures
in general.

[0016] The invention also relates to the use of a mod-
ular element of the type described above for insulating
and ventilating roofs and building pavements.

[0017] The modularelementaccordingto theinvention
has several drawbacks compared to the modular ele-
ments known in the art.

[0018] In fact, the element according to the invention
has a huge use flexibility, due to the presence of anchor
and engaging means with similar elements being present
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on all sides; in fact, it can be used as a replacing element
for the hollow bricks in floors with either cap joists or
lattice joists, by being rested on said joists with its own
longitudinal sides and thus coupling with other elements
onthe (open) cross sides. On floors with double T-shaped
iron beams, the element of the invention may be arranged
with the (usually closed) cross sides thereof being insert-
ed between the base and the top of the double T; in this
case, the elements are fastened to one another at the
longitudinal sides.

[0019] On plates for floors, the elements of the inven-
tion can be both transversally and longitudinally coupled
with one another and can operate as lightening elements,
for example, either in place of foamed balls or blocks. In
this case, closed elements are advantageously used,
which in one embodiment are arranged spaced from one
another and mutually engaged by means of "C-shaped"
junction elements engaging corresponding coupling
housings on the element sides.

[0020] As already mentioned, the modular elements
according to the invention can be used being vertically
arranged, coupled with one another, against the building
foundations, as an insulating structure for the latter;
moreover, the same elements being mutually coupled
and arranged with a mutual overlapping of the coupling
means which is similar to what has been used in the tiles,
may be used for ventilating roofs and insulating the latter
from water.

[0021] A line of elements being horizontally aligned
may be used either as cable ducts (e.g. for electric ca-
bles) or as a protection for underground ducts, elements
being vertically aligned may be used as a box for closing
and insulating, even acoustically, exhaust pipes in a
building.

[0022] Furthermore, the structure with the C-shaped
section and multiple ribs provides a stiffness and struc-
tural characteristics which allow the use thereof in abso-
lute safety.

[0023] These and otheradvantages will be understood
from the following description and the annexed drawings,
which are given by way of illustrative and non-limiting
example, in which:

- Fig. 1is a top view of a modular element according
to the invention,

- Fig. 2 is a front view taken along B-B longitudinal
axis of the element from Fig. 1,

- Fig. 3 is a cross-sectional view of the element from
Fig. 1,

- Fig.4isaperspective view of the element from Fig. 1,

- Fig. 5is a longitudinal sectional view of the element
from Fig. 1,

- Fig. 6is aside view of the modular element from Fig.
1,

- Fig. 7 is a perspective view of the element from Fig.
4, with different support means,

- Fig. 8 and Fig. 9 are a perspective side view of a
further embodiment of the modular element accord-
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ing to the invention,

- Figs.10and 11 are top and bottom perspective views
of an end of a modular element side according to the
invention,

- Fig. 12 is a top perspective view of the end being
opposite to the one from Figs. 10 and 11,

- Fig. 13 is a cross side view of two modular elements
being coupled with each other,

- Fig. 14 and Fig. 15 are bottom and top perspective
views of an end of the module side opposite to the
side of the above Figs. 10-12,

- Fig. 16 is a top perspective view of the opposite end
of the side from Fig. 14 and Fig. 15,

- Fig. 17 is a sectional view of an element according
to the invention installed on joists for a floor,

- Fig. 18 is a perspective view of a closure grating of
the element according to the invention,

- Fig. 18A is a view of the grating from Fig. 18 from
the opposite side,

- Fig. 19is a perspective view of a closure plug for the
modular element according to the invention,

- Fig. 20 is a top perspective view of an accessory for
providing ground floor loose stone foundations,

- Fig. 21 is a top perspective view of a further acces-
sory for providing ground floor loose stone founda-
tions,

- Fig. 22 and Fig. 22A are schematic perspective
views of ground floor loose stone foundations being
provided according to the invention,

- Fig. 23 is a perspective view of an accessory for the
modular element according to the invention,

- Fig. 24 is a perspective view of a further embodiment
of a ground floor loose stone foundation according
to the invention,

- Figs. 25 and 26 are a sectional perspective view of
an accessory for the element of the invention,

- Fig. 27 is a perspective view of a further accessory
according to the invention.

[0024] With initial reference to Figs. 1-6, the modular
element according to the invention has a parallelepiped
structure having a substantially "C-shaped" cross sec-
tion. The element 1 is provided with a B-B longitudinal
axis and an A-A cross axis, an upper wall 2, two longitu-
dinal solid walls (or sides) 3 and 4 and two cross walls 5
and 6 which are usually open and define a connection
between an empty space under the modular element 1
and the outside. As may be appreciated, the element 1
is free of legs and uses the sidewalls 3 and 4 as a support
on the building structures with which it cooperates.

[0025] According to the invention, the element 1 has
engaging means with other modular elements, being ei-
ther identical or of the same type, which are arranged
along the longitudinal sides 3 and 4 and along the cross
sides 5 and 6. The engaging means which are present
on each side (preferably on the whole side) are different
on each side; the side 5 is provided with means 7 formed
by a "U-shaped" edge with the concavity turned down-
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wards; the side 6 is provided with a "U-shaped" edge 8
with the concavity turned upwards; the side 4 is provided
with an edge in the shape of a projecting tongue with an
edge having a "U" shape and the U concavity turned
downwards; the side 3 is provided with means 10 in the
shape of a tongue with an edge turned upwards.

It is understood, even from the observation of Figs. 1-6,
that the shape of the means 7 is complementary to the
shape of the means 8 and that the shape of the means
9 is complementary to the shape of the means 10.
[0026] Theelement 1is provided with a plurality of stiff-
ening ribs 11 being arranged parallel to one another
transversally to the device. These ribs have a trapezoidal
section, along the device longitudinal axis, with the small-
er base 12 located at the upper wall 2 and the bigger
base 13 located at the tongue 9 or 10 on the element
sides. These ribs have a significant width and shape the
surface of the upper side 2 in a series of raised stripes
alternating to sags (corresponding to the surface of the
side 2) with a width substantially equal to the one of the
ribs 11.

[0027] There is further provided a further rib 14, which
is arranged longitudinally with respect to the element 1,
on B-B median axis, and which has both the function of
stiffening and a means for maintaining the optional iron
rod grid forming the reinforcement for the concrete cast-
ing above the elements 1 slightly raised; if the grid is
raised from the upper side 2, it will be better embedded
into the concrete.

[0028] Fig.8andFig. 9 show another modular element
according to the invention, being provided with a larger
number of stiffening ribs, and i.e. with further ribs 11a
extending from the surface 2, between two adjacent ribs
11.

[0029] According to a preferred embodiment, the side-
walls 3 and 4 are provided with at least one predeter-
mined break line 16 defining a portion 15 of the side which
can be removed from the latter for providing at least one
aperture. The object of this aperture is to house and end
of a tube crop end being inserted into a corresponding
aperture of an adjacent element 1 in order to allow the
passage either of cables or ducts transversally to the
element in-situ; on the other hand, the passage of the
same cables or ducts being usually clear in the longitu-
dinal direction because the modular elements are usually
free of cross sides. Should the element 1 be provided
with cross sides, the latter would be provided with lines
16 and removable portions 15 in the same way to what
has been described above with reference to the longitu-
dinal sides 3 and 4.

[0030] Inthe embodiments from Figs. 1-6 and 8-9, the
element 1 is provided with support means on and engag-
ing means of the building structure with which it has to
cooperate consisting of a longitudinal wing 18 vertically
extending downwards on each of the sides 3 and 4. The
wing 18 is provided with a plurality of slots 18a having
the function of ensuring a cross ventilation in the case of
wall insulation or floor ventilation, as well as a coupling
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means for the false ceiling elements (see Fig. 17).
[0031] Accordingtotheuse,these meanscan be either
different, such as for example the feet 17 shown in Fig.
7, or can be formed only by the lower end of the sides 3
and 4.

[0032] Figs. 10 to 16 show the details of the ends of
the mutual engaging means for the elements according
to the invention. More particularly, Fig. 10 and Fig. 11
show the detail of the X-end of the edge 10 from Fig. 1,
seen from the top and the bottom. As may be seen, the
ending portion of the edge 10 is provided with a part 19
with a thickness and a width being lower than the remain-
ing edge 10. A projection 18 is present at the end lower
side of the part 19 for locking the X-end on the corre-
sponding and complementary W-end (see Fig. 1). W-end
from Fig. 12 comprises a depressed ending portion 20
having a projection 21 at the upper side of the end with
locking functions which cooperates with the projection
18 of the portion 19 of the X-end. Both these ends are
on the side 3 and belong to the edge, i.e. of the engaging
means 10, for holding possible water leakages for the
use of the ventilated roof.

[0033] On the opposite side, side 4, the engaging
means 9 have Y- and Z-ends which are illustrated in Figs.
14-16. In Figs. 14 and 15 the Y-end comprising a raised
portion 21 relative to the remaining edge 9 is shown. A
projection 22 is present at the end of the portion 21 with
locking functions in the longitudinal direction which co-
operates with a corresponding projection 23 being pro-
vided at the Z-end on the side 9 (Fig. 16). When two
modular elements 1 are engaged with each other in the
longitudinal direction, the X-and Y-ends of an element
overlap atthe W- and Z-ends, respectively, of an element
already in-situ according to the diagram:

Z-YonZ-YonZ-Y

W-=-XonW-XonW-~X

[0034] In the cross direction, the means 9 overlap the
means 10 and therefore there will be the four ends over-
lapping one another in the following order (from the bot-
tom): W—X—Z—Y.

[0035] Therefore, the four X-W-ends allow a locking
both in the longitudinal and cross direction; Fig. 13 sche-
matically shows the locking in the cross direction of the
means 9 and 10.

[0036] In Figs. 1-4, a housing 24 for a pivot 25 being
provided (Fig. 23) with a lower part 26 to be inserted into
the housing 24 and an upper part 27 which, after it has
been inserted, protrudes from the element 1 of a prede-
termined length in order to visually show the height of
the concrete casting to be fed above the set of elements
1 is also shown. In fact, the pivot 25 is selected among
a plurality of pivots having a different length of the portion
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27 as a function of the desired thickness for the concrete
layer.

[0037] Fig. 17 shows an element 1 in-situ in a pre-
stressed reinforced concrete joisted floor 40. As may be
seen, in this case the edges 9 and 10 do not have the
function of side mutual engaging means but only of sup-
port means on the sides of the joists 40, whereas the
lower upright wing 18 ensures that the element 1 is not
transversally moved. Either a metallic or plastic profile
41 to which a layer 42 of polyurethane foam or a similar
insulating material and, at the lower side of the foam, a
plaster-holding element such as for example a zinc plated
and stretched sheet 43, provided with a mesh being ca-
pable of holding a plaster layer indicated with the dashed
line 44 is fastened, is fastened at the bottom of the ele-
ment 1. The profile 41 is fastened by means of coupling
stirrups 41a engaging with the slots 18a of the element
1. The profile 41 acts as a base onto which various types
of false ceiling elements can be fastened.

[0038] The elements 1 are longitudinally aligned and
are engaged with one another atthe means 7 and 8, such
as shown for example in Fig. 22, relating to an embodi-
ment of a ventilated ground floor loose stone foundation.
[0039] In this embodiment a series of joists 50 support
the modular elements 1, being aligned and linked In the
same way to what has been described above, i.e. the X-
and Y-ends of an element 1c overlap the W- and Z-ends
of the element 1d and the X- and Y-ends of the element
1b b overlap the W- and Z-ends of the element 1c and
the X- and Y-ends of the element 1a overlap the W- and
Z-ends of the element 1b in order to obtain the structure
of modular elements in line and engaged with one an-
other. As said, the modular elements 1 are laterally rested
on the joists 50. The joists 50 are, in turn, supported by
a structure comprising a plurality of arches being con-
nected to one another and consisting of a base 32, a tube
crop end 36 and a capital i.e. a "T-shaped" element 37,
engaged with one another in the vertical direction, the T-
shaped elements 37 being engaged with one another in
the lateral direction.

[0040] The base 32 (Fig. 20) comprises a flat support
portion 33 from which two concentric circular walls 34
and 34’ defining an annular space 35 having the function
of housing and holding an end of a tube crop end 36 of
suitable diameter and thickness vertically extend at the
upper side thereof. At least two portions 33a of a tubular
shape extend from the base 33 for housing "C-bar" ends
or similar engaging means 33c, which have to fasten two
(or more) bases 33 to one another, as shown in Fig. 28.
The opposite end, being not engaged at 35, acts as a
housing at the lower end of the leg 38 of the T-shaped
element 37 shown in Fig. 21. The "horizontal" part of the
T shape is concave and is provided with mutual engaging
means 39 and 48, so as to be capable of connecting
various aligned T shapes to one another such as shown
in Fig. 22. The means 39 and 48 are for example of a
complementary "C" and "U" shape and are preferably
provided with a pair of projecting teeth 48a which are to
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be inserted into corresponding housings 39a on the side
of the means 39 of the adjacent element 37.

[0041] In the ground floor loose stone foundation from
Fig. 22 the bases 32 are rested on two concrete stripes
46 with a low cement batching (150-200 kg/mc) anda T
shape end is rested, i.e. is fastened, to a foundation wall
45. The joists 50 transversally extend between the two
lines of arches and the modular elements 1 are rested
onthe joists. A structure of a ventilated ground floor loose
stone foundation which is very effective and economical
to be embodied is thus obtained.

[0042] Alternatively, the desired ground floor loose
stone foundation structure can be obtained by directly
resting the modular elements on the "capitals" 37, as
shown in Fig. 24, thus avoiding the use of reinforced con-
crete joists. In order to maintain all the ground floor loose
stone foundation components connected to one another,
the elements are laterally engaged with the means 9 and
10 and are fastened to one another at the cross sides 5
and 6. The sides 5 and 6 are closed and provided with
housings 51 into which the C-bar ends 52 (or of similar
fastening elements) are inserted, which ensure a better
seal along the longitudinal axis.

[0043] Fig. 22A shows a more general view of the
structure from Fig. 24; similar references are used for
like elements in Figs. 22, 24 and 22A.

[0044] In both the embodiments shown, when the con-
crete casting is carried out, after the structure has been
reinforced, the concrete will fill up the tube crop ends 36
and the T-shaped capitals 37, in order to provide a struc-
ture extremely solid and suitable to the loads which it will
have to support.

[0045] Fig. 22 also shows the use of the elements 1
as insulating means for the foundations 45. To this pur-
pose the elements 1 are aligned and engaged with one
another in a similar way to what has been described
above, with the difference that in this case they are ver-
tically aligned in seven lines 1e-1m; each line is engaged
with the adjacent lines by overlapping the means 9 above
the means 10 such as described above (Fig. 2 and Fig.
3). Thereby, a "bi-dimensional" structure 49 extending
on the foundation wall 45 for protecting and insulating
the latter is obtained. The lower ends of the elements 1
are housed in the elements 28 provided with a grating
29shownin Fig. 18, thus engaging the housing 28a which
has a shape corresponding to the profile of the element
1 with which it has to cooperate. The grating 28 has an-
other housing 28c (being embodied by four pairs of
tongues in the example) with a function which is similar
to the housing 28a on the opposite side of the same grat-
ing so as to be also capable of acting as a connecting
element between two elements 1 in an upright position;
therefore, the appendixes 28b of the grating 28 can be
used as wall anchor points of the insulating structure.
The grating 28 is, in turn, mounted on conduits 47 for
water outlet being optionally present between elements
1 and foundation 45. An advantage of this ventilation sys-
tem is that the inside of the building can be connected to
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the space between elements 1 and foundation wall, by
making a hole in the wall 45; thereby, the inside is put in
communication with the outside through the "duct"
formed by the stacked elements 1 (the latter are in com-
munication with the outside in the upper part thereof).
[0046] The elements 1 being vertically stacked as
above may be used as a protection either for release
pipes or the like, within the building.

[0047] In order to obtain a continuity of the structure,
angle sections being provided with engaging means for
the sides 9 and 10 of the modular elements, for example
teeth and grooves 58 and 59 are used at the corners or
edges.

[0048] Furthermore, the structure 49 with modular el-
ements being height and width linked can be advanta-
geously used for providing ventilated roof floors. In this
case the structure is situated on the floor and acts as a
base for a concrete layer on which the tiles are rested.
The closure element 28 shown in Fig. 18 and provided
with a grating 29 serving to close the access to the space
between elements 1 and floor though maintaining the
ventilation of the latter. On the other hand, the closure
element 30 such as shown in Fig. 19 serves to close the
ends of a line of elements 1, for example the elements
1a-1d from Fig. 22, and preventing that the concrete may
penetrate into the non-closed ends. A series of break
lines 31 allow to obtain, if desired, apertures either of a
longer or shorter diameter according to the duct which
optionally has to pass beneath the elements. In order to
maintain the elements coupled with one another and with
the wall there is provided the use of plates or stirrups (not
shown) which can be fastened either to the foundation
wall or the roof floor and which are provided with teeth
or similar engaging means of modular elements; the plate
or stirrup teeth, being usually four, engage the slots 18a
located at the ends of the modular elements (shown in
Figs. 1-6) in order to hold the angles of four adjacent
modular elements on the wall.

[0049] Figs. 25-27 show two accessories for the use
with the elements according to the invention.

[0050] In Fig. 25 and Fig. 26 a junction element 54 is
shown with an H-shaped section having the object to
connect two pieces of element 1 (or 9) to each other when
the latter has been cut for example longitudinally in order
to be adapted either to the floor or ground floor loose
stone foundation sizes. Tongues 55 having the function
of engaging the edges of the two portions of modular
element 1 (or 9) extend within the walls of the junction
element 54.

[0051] Fig. 27 shows a support 56 for the side of the
element 1 being provided at the end of the sequence of
modular elements in-situ and not resting on a joist, the
object of the support 26 being to compensate for the
height difference and to hold the element 1 horizontal.
The grating 57 being provided in the lower side has the
object to allow the cast concrete to reach the element
lower side and thereby to be useful for allowing the plaster
to be held more easily.
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Claims

1. Amodular element for the use in buildings as a light-
ening, insulating or ventilation element, said element
having a longitudinal axis and a cross axis, a sub-
stantially C-shaped section with an upper wall and
two longitudinal solid sidewalls, characterized in
that it comprises means for being engaged with oth-
er modular elements, said means being arranged at
least along said longitudinal walls.

2. The modular element according to claim 1, charac-
terized in that said engaging means with other mod-
ular elements are further transversally present on
the two element ends.

3. The element according to 1 or 2, characterized in
that it is provided with a plurality of ribs located par-
allel to one another transversally to the device.

4. The element according to claim 3, characterized in
that said ribs have a trapezoidal section, along the
device longitudinal axis, with the smaller base locat-
ed at the upper wall of said element.

5. The element according to one of claims 1 to 4, char-
acterized in that the device upper wall is provided
with an upright flat rib extending along said longitu-
dinal axis.

6. The element according to one of the preceding
claims, characterized in that it is open on both the
cross sides.

7. The element according to one of the preceding
claims, characterized in that said sidewalls are pro-
vided with at least one predetermined break line for
providing at least one aperture.

8. Agrating element for the use with modular elements
according to one of the preceding claims, charac-
terized in that it comprises a housing for loading
the profile of said modular elements on either side.

9. Asystem for manufacturing ground floor loose stone
foundations in buildings, comprising: a modular ele-
ment according to any preceding claims, a tube crop
end, a support element on the ground having means
for housing an end of said tube crop end, a T-shaped
element in which the leg lower end of said T shape
can be housed in said tube crop end.

10. A support element on the ground for a system ac-
cording to claim 9, characterized in that it compris-
es a flat portion and two upright walls defining a
space for housing said tube crop end.

11. Use of an element according to one of claims 1to 8
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for insulating foundations of building structures.

12. The use of an element according to one of claims 1
to 8 for insulating and ventilating roofs of building
structures.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-7, 9, 11, 12

a modular element, system with such a modular element and
use of such a modular element

2. claim: 8

a grating element

3. claim: 10

a support element
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