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(57)  The invention relates to a masonary block (1) support columns (3) are monolithically firmly connected.

comprising, thin sectional wall elements (2, 2’), which are
made of thermoplastic material and surrounding all block
sides (3, 3’), an inner space (4) between the wall ele-
ments (2), and a plurality of support columns (5) inside
the inner space (4), which are made of thermoplastic
material, wherein all surrounding wall elements (2) and
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All wall elements (2, 2’) and support columns (5) consist
of the same material and are produced by an injection
molding process, wherein the inner space (4) is filled with
light weight thermal insulating material (6) injected or
poured inside through at least one breakthrough in at
least one of the surrounding elements (2, 2’).
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Description

[0001] The invention relates to a thermally insulating
and load bearing masonary block, which can also be
used to achieve thermal insulation between a wall and
a floor or a wall and a ceiling in load bearing and non-load
bearing walls for a building.

[0002] Suchheatinsulating blocks are knownforalong
time for example from EP 2 151 531 A2 where a plurality
of support columns are provided inside pre-made vertical
holes in a heat insulating body coated from upper and
lower surfaces with fiber reinforced mortar.

[0003] JP S 55-21257 A discloses a precast concrete
part, which comprises a thermal insulation plate with
several through-holes. CZ 2013715 A3 relates to a ther-
mal insulation module having a frame, which comprises a
lattice structure or several hollow cylinders.

[0004] The object of the presentinvention is to provide
a new masonary block with improved mechanical and
heat insulating properties as well as advantageous in its
production compared to similar masonary blocks in the
market.

[0005] The invention attains the underlying object at a
masonary block arranged preferably between a wall and
afloor or a wall and a ceiling in load bearing and non-load
bearing walls having the features of claim 1. In paticular,
the masonary block comprises thin sectional wall ele-
ments surrounding block sides and forming an inner
space between the wall elements, and incorporating a
plurality of support columns inside the hollow inner
space, wherein all surrounding wall elements and sup-
port columns are monolithically firmly connected.
[0006] According to the invention, the approach
adopted is that, instead of providing an insulating body
through which support columns extends between the
upper and lower support or contact surfaces, that ma-
sonary block now comprises thin sectional wall elements,
which define surrounding block sides and define the
outer dimensions and hull of the masonary block. In a
preferred embodiment the inner space of the masonary
block is defined by the thin sectional wall elements and
define a hollow space within the masonary block. Two of
the thin sectional wall elements define in particular an
upper and a lower wall element having a support or
contact surface and are oriented parallel to each other.
The other four wall elments define lateral wall elements,
which limit the upper and lower wall elements laterally.
The support columns preferably extend between the
upper and lower wall elements.

[0007] According to a preferred development of the
present invention the masonary block, in particular all
thin sectional wall elements and support columns, con-
sist(s) of the same material and preferably are produced
by an injection molding process or the surrounding wall
elements including the connected support columns are
produced in two or more separate pieces to be as-
sembled and firmly fixed together to form the complete
block by mechanical and /or chemical means. Using the
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same material for designing all wall elements and support
columns and thus the complete hollow masonary block
provides an improved and simplified design as a mono-
lithically firmly connected unit. Together with an injection
molding process the wall elements and support columns
and coplete masonary block can easily be formed in an
efficient manufacturing method.

[0008] In an alternative embodiment, due to some
limitations of the injection molding process, the surround-
ing elements including the connected support columns
are produced in two or more separate pieces, which to be
assembled and firmly fixed together in a subsequent step
to form the complete building block using mechanical
and/or chemical means.

[0009] In a preferred configuration of the masonary
block, the inner hollow space is filled with light weight
thermal insulating material, which is injected or poured
inside the hollow inner space through at least one open-
ing or breakthrough, like a hole, in at least one of the
surrounding wall elements. The thermal insulating ma-
terial is used to overcome the negative effect of possible
air convection inside the inner space on the thermal
insulating property of block and improves the thermal
insulation properties and/or reduces the overall thermal
conductivity of the masonary block.

[0010] The inventional masonary block (1) has in a
preferred embodiment a height of 40 mm to 100 mm a
length of 300 mm to 600 mm and width, which corre-
sponds to the thickness of the generated wall, of 80 mm to
360 mm.

[0011] The masonary block (1) according to the inven-
tion is adapted to be arranged between a wall and a floor
and/or a wall and a ceiling of a building for heat transfer
decoupling. Especially the heat transfer between a floor
ora ceiling and arespective wall in contact therewith shall
be reduced advantageously.

[0012] The material used for the production of the
surrounding elements and support columns could be
any material suitable for injection molding process.
The selection of such material depends mainly on higher
mechanical strengths, better heat insulation, waterproof-
ness, water vapor and gas diffusion resistances and cost
consideration. Thermosetting plastic materials like for
example polystyrene, acrylic, Polycarbonate, PET,
PVC, ABS or polyamide, which could also be extra re-
inforced with glass or polymeric fibers, are preferred for
this application.

[0013] Inan further embodiment the material selected
to produce the surrounding wall elements and the sup-
port columns comprises a compressive strength, which
ranges from approximately 20 N/mm2 to 150 N/mm?2
and/or comprises a thermal conductivity, which ranges
from approximately 0,10 W/m.K to 0,5 W/m.K.

[0014] The thickness of the surrounding wall elements
comprises a thickness which is constant or variable,
wherein the thickness is in the range from approximately
0,5 mm to 5,0 mm, preferably between 1,0 mm and 3,0
mm and could be stiffened with projections or rips to
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increase its bending and deflection resistances.

[0015] The support columns have a shape, size, num-
ber and positions, which depend on the desired load
capacity to be transferred between the upper and lower
wall elements with its support or contact surfaces of the
masonary block as well as the desired thermal insulation,
which has to be achieved between the upper and lower
support or contact surfaces of the masonary block. In
other words, shape, size, number and positions of the
support columns depend mainly on desired load capa-
cities and thermal insulation capacities.

[0016] According to a preferred embodiment of the
present invention, the support columns have a cross-
section form, which preferably consist of circular,
squared, pentagonal, star-shape, or combinations there-
of or any other shape selected by the designer within the
limitations of injection molding process.

[0017] Preferably the support columns have a cross-
sectional area (3) which depends mainly on desired
loading capacities and which ranges preferably approxi-
mately between 0,5 cm?2 and 4,0 cm?2. The cross-sec-
tional area of the support columns can be variable from
one column to another, depending on the distance to the
thin sectional wall elements of the masonary block. The
cross-sectional area of the support columns near the
lateral wall elements is less than the cross-sectional area
of the support columns arranged in the center of the
block.

[0018] According to a preferred development of the
masonary block the support columns have a cross-sec-
tional area, which varies at least along a section of the
column height, preferably at each end of the support
columns. The columns are preferably connected at each
end with the upper or the lower wall elements of the
masonary block, wherein preferably a cross-sectional
area is conically expanding in the direction of the respec-
tive adjacent wall elements.

[0019] The spacings between adjacent support col-
umns (3) in both directions have a distance, which can
vary preferably between 20 mm and 100 mm. The dis-
tance is the radial distance between the longitudinal axis
of the respective support columns to each other. The
distance between the support columns depends on the
desired load capacity to be transferred between the the
upper and lower wall elements with its support or contact
surfaces of the masonary block

[0020] The heatinsulating material which fills the inner
space inside the surrounding wall elements is made of
plastic foam, preferably such as but not limited to foam of
polystyrene, PU, PIR or PVC or made of foam of hydraulic
binders such as cement or gypsum. The choice of the
insulating material depends mainly in addition to cost
considerations on its better heat insulating property,
but irrespective of its mechanical strengths since this
filling material is completely enveloped and protected
by the surrounding elements.

[0021] The filling material has a thermal coefficient of
conductivity, which ranges from approximately 0,02
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W/mK to 0,12 W/mK and preferably from approximately
0,02 W/mK to 0,04 W/m.K.

[0022] A further aspect of the present invention con-
cerns a masonary block comprising, thin sectional wall
elements surrounding block sides, and an inner space
defined by the wall elements, wherein all surrounding
wall elements are monolithically firmly connected and
preferably consist of the same material.

[0023] The preferred embodiments or developments
described in relation to masonary block according to the
first aspect of the invention are at the same time also
preferred configurations of the masonary block according
to the second aspect of the invention, if these should not
contradict each other. For the avoidance of repetition
attention is directed to the foregoing description.

[0024] Accordingto another preferred embodimentthe
surrounding elements are resistant against water perme-
ability and /or water vapor and gas diffusion.

[0025] The invention is described in greater detail
hereinafter by means of preferred embodiments with
reference to the accompanying drawings which show:

Fig. 1: a perspective view of a heat insulating
block in accordance with the invention,

Fig. 2and 3:  horizontal cross sectional views of two
different embodiments of a heat insulat-
ing block;

Fig. 4: a heat insulating block (1) in a vertical
cross sectional view;

Fig. 5and 6:  a further embodiment of a heat insulat-
ing block in accordance with the inven-
tion in horizontal and vertical cross-sec-
tions.

[0026] In Fig. 1 is shown a heat insulating block 1

comprising thin sectional wall elements 2, 2°, which sur-
round all block sides 3, 3’. The wall elements 2, 2" are
produced of the same material. The upper and lower wall
element 2 define a support or contact surface, which are
oriented parallel to each other.

[0027] Furthermore, as visible in the sectional views of
Fig. 2 to 4 the block 1 comprises a plurality of support
columns 5, which are firmly connected to the wall ele-
ments 2, 2’, preferably monolithically connected. The
inner hollow space 4 enveloped by the surrounding ele-
ments 2, 2’ is preferably filled with a heat insulating
material 6, as such as foam.

[0028] The support columns 5 have for example a
cylindrical cross section, which is constant along the
entire length of the columns 5. In Fig. 2 the support
columns 5 are arranged at a distance from the wall
elements 2. In an alternative embodiment the support
columns 5 as shown in Fig. 3 are arranged adjacentto the
wall elements 2’, in particular at least partly with its
perimeter area in contact with an inner side of the wall
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elements 2'.

[0029] As an further embodiment according to the in-
vention, fig. 5 and 6 show a masonary block 1 which has a
height of 80 mm., length of 300 mm. and a width of 140
mm. the thickness of all surrounding elements 2 is in the
range from approximately 0,5 mm to 5,0 mm, in the
shown embodiment preferably 1,50 mm.

[0030] The support columns 5 are circular with a dia-
meter d, of 16 mm. The support columns 5 have a cross-
sectional area, which varies at least along a section of the
column height, preferably at each end of the support
columns 5. In particular, the support columns 5 have
conic parts 7 atboth upper and lower ends with an outside
diameter d, of 40 mm and a height h, of 12 mm.
[0031] Half circular columns 5 shown in Fig. 5 are
arranged at straight sides (wall elements 2’) of block 1
and quarter circular columns 5 are arranged at the cor-
ners as shownin fig. 5 and 6. Adjacent support columns 5
are speced to each other, wherein the spacings between
the column 5 in both directions have a distance, which
can vary preferably between 20 mm and 100 mm
[0032] In a preferred embodiment the inner space 4 is
also filled with light weight thermal insulating material 6
injected or poured inside through at least one break-
through in at least one of the surrounding elements 2, 2’.
[0033] All surrounding wall elements 2, 2’ and the
support columns 5 are made by injection molding of
polycarbonate having 30% glass fiber reinforcement of
the following properties:

- Compressive strength = 125.0 N/mm2
- Thermal conductivity = 0.18 W/m.K

[0034] The hollow space 4 enveloped by the surround-
ing wall elements 2, 2’ is filled with PIR foam 6 of a thermal
conductivity of 0.025 W/m.K and density of 30 kg./m3.
[0035] The compressive strength and thermal proper-
ties in vertical direction of the block 1 are calculated and
given as follows:

- Vertical compressive strength = 10.5 N/mm?2

- Vertical equivalent thermal conductivity = 0.037
W/m.K

- Vertical thermal resistance (R-value) = 2.08 m2K/W

[0036] Preferred aspects of the present invention are
indicated below.

1. Masonary block (1) comprising,

thin sectional wall elements (2, 2’) surrounding
block sides (3, 3’),

an inner space (4) between the wall elements
(2), and

a plurality of support columns (5) inside the inner
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space (4),
wherein all surrounding wall elements (2) and
support columns (3) are monolithically firmly
connected.

2. The masonary block (1) according to aspect 1,

characterized in that all wall elements (2, 2’) and
support columns (5) consist of the same material
and preferably are produced by an injection
molding process.

or

the surrounding wall elements (2, 2’) including
the connected support columns (5) are pro-
duced in two or more separate pieces to be
assembled and firmly fixed together to form
the complete block (1) by mechanical and /or
chemical means.

3. The masonary block (1) according to aspects 1 or
2,

characterized in that the inner space (4) is filled with
light weight thermal insulating material (6) injected or
poured inside through at least one breakthrough in at
least one of the surrounding elements (2, 2°).

4. The masonary block (1) according to at least one
of the aspects 1 to 3, characterized in that the block
(1) has aheight (H) of 40 mm to 100 mm, a length (L)
of 300 mm to 600 mm and width (W) of 80 mm to 360
mm.

5. The masonary block (1) according to at least one
of the aspects 1 to 4, characterized in that the block
(1) is adapted to be arranged between a wall and a
floor and/or a wall and a ceiling of a building for heat
transfer decoupling.

6. The masonary block (1) according to at least one
of the aspects 1 to 5, characterized in that the sur-
rounding wall elements (2) and support columns (5)
are made of thermoplastic material such as but not
limited to polystyrene, acrylic, polycarbonate, PET,
PVC, ABS or polyamide which could also be rein-
forced with glass or polymeric fibers.

7. The masonary block (1) according to at least one
of the aspects 2 to 6, characterized in that the ma-
terial selected to produce the surrounding wall ele-
ments (2, 2’) and the support columns (5) comprise a
compressive strength, which ranges from approxi-
mately 20 N/mm?2 to 150 N/mmZ2 and/or its thermal
conductivity coefficient, which ranges from approxi-
mately 0,10 W/m.K to 0,5 W/m.K.

8. The masonary block (1) according to at least one
of the aspects 1 to 7, characterized in that the sur-
rounding wall elements (2, 2') comprises a thickness
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which is constant or variable, wherein the thickness
is in the range from approximately 0,5 mmto 5,0 mm,
preferably from approximately 1,0 mm to 3,00 mm
and could be stiffened with for example projections or
rips of same material.

9. The masonary block (1) according to at least one
of the aspects 1 to 8, characterized in that support
columns (5) have a cross-section form, which con-
sists of circular, squared, pentagonal, star-shape, or
combinations thereof or any other shape selected by
the designer within the limitations of injection mold-
ing process.

10. The masonary block (1) according to at least one
ofthe aspects 1109, characterized in that the support
columns (5) have a cross-sectional area, which pre-
ferably ranges from approximately 0,5 cm? to 4,0
cm? and can be different from one column (5) to
another.

11. The masonary block (1) according to at least one
of the aspects 1 to 10, characterized in that the
support columns (5) have a cross-sectional area,
which varies at least along a section of the column
height, preferably at each end of the support col-
umns (5).

12. The masonary block (1) according to at least one
of the aspects 1 to 11, characterized in that the
spacings between adjacent support columns (5) in
both directions have a distance, which can vary
preferably between 20 mm and 100 mm.

13. The masonary block (1) according to at least one
of the aspects 1 to 12, characterized in that the heat
insulating material (6) filling the inner space (4) in-
side the block (1) is made of plastic foam, preferably
such as but not limited to foam of polystyrene, PU,
PIR or PVC, or made of foam of hydraulic binder such
as cement or gypsum.

14. The masonary block (1) according to at least one
of the aspects 1 to 13, characterized in that the filling
material (6) has a heat coefficient of conductivity,
which ranges from approximately 0,02 W/mKto 0,12
WImK, preferably between 0,02 W/mK and 0,04
W/mK.

15. Masonary block (1) comprising,

thin sectional wall elements (2, 2’) surrounding
block sides (3, 3’), and

aninner space (4) between the wall elements (2,
2),

wherein all surrounding wall elements (2, 2’) are
monolithically firmly connected and preferably
consist of the same material.
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16. The masonary block (1) according to at least one
of the claims 1 to 15 , characterized in that the
surrounding elements (2, 2’) are resistant against
water permeability and /or water vapor and gas
diffusion.

List of reference signs

[0037]

~NOoO b WN -

w N

masonary block
wall element
block side

inner space
support column
Insulating material
conic part

Claims

1.

Masonary block (1) comprising,

thin sectional wall elements (2, 2’), which are
made of thermoplastic material and surrounding
all block sides (3, 3'),

an inner space (4) between the wall elements
(2), and

a plurality of support columns (5) inside the inner
space (4), which are made of thermoplastic
material,

wherein all surrounding wall elements (2) and
support columns (3) are monolithically firmly
connected,

characterized in that all wall elements (2, 2’)
and support columns (5) consist of the same
material and are produced by an injection mold-
ing process,

wherein the inner space (4) is filled with light
weight thermal insulating material (6) injected or
poured inside through at least one breakthrough
in at least one of the surrounding elements (2,
2)).

The masonary block (1) according to claim 1,
characterized in that the block (1) has a height (H)
of 40 mm to 100 mm, a length (L) of 300 mm to 600
mm and width (W) of 80 mm to 360 mm.

The masonary block (1) according to claims 1 or 2,
characterized in that the block (1) is adapted to be
arranged between awall and a floor and/or awall and
a ceiling of a building for heat transfer decoupling.

The masonary block (1) according to at least one of
the claim 1 to 3,

characterized in that the thermoplastic material is
polystyrene, acrylic, polycarbonate, PET, PVC, ABS
or polyamide which could also be reinforced with
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glass or polymeric fibers.

The masonary block (1) according to at least one of
the claims 1 to 4, characterized in that the material
selected to produce the surrounding wall elements
(2, 2’) and the support columns (5) comprise a com-
pressive strength, which ranges from approximately
20 N/mm?2 to 150 N/mm?2 and/or its thermal conduc-
tivity coefficient, which ranges from approximately
0,10 W/m.K to 0,5 W/m.K.

The masonary block (1) according to at least one of
the claims 1 to 5, characterized in that the sur-
rounding wall elements (2, 2’) comprises a thickness
which is constant or variable, wherein the thickness
is in the range from approximately 0,5 mmto 5,0 mm,
preferably from approximately 1,0 mm to 3,00 mm
and could be stiffened with for example projections or
rips of same material.

The masonary block (1) according to at least one of
the claims 1 to 6, characterized in that support
columns (5) have a cross-section form, which con-
sists of circular, squared, pentagonal, star-shape, or
combinations thereof or any other shape selected by
the designer within the limitations of injection mold-
ing process.

The masonary block (1) according to at least one of
the claims 1 to 7, characterized in that the support
columns (5) have a cross-sectional area, which pre-
ferably ranges from approximately 0,5 cm? to 4,0
cm? and can be different from one column (5) to
another.

The masonary block (1) according to at least one of
the claims 1 to 8, characterized in that the support
columns (5) have a cross-sectional area, which var-
ies at least along a section of the column height,
preferably at each end of the support columns (5).

The masonary block (1) according to at least one of
the claims 110 9, characterized in that the spacings
between adjacent support columns (5) in both direc-
tions have a distance, which can vary preferably
between 20 mm and 100 mm.

The masonary block (1) according to at least one of
the claims 1 to 12, characterized in that the heat
insulating material (6) filling the inner space (4) in-
side the block (1) is made of plastic foam, preferably
such as but not limited to foam of polystyrene, PU,
PIR or PVC, or made of foam of hydraulic binder such
as cement or gypsum.

The masonary block (1) according to at least one of
the claims 1 to 13, characterized in that the filling
material (6) has a heat coefficient of conductivity,
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13.

which ranges from approximately 0,02 W/mK to 0,12
W/mK, preferably between 0,02 W/mK and 0,04
W/mK.

The masonary block (1) according to at least one of
the claims 1 to 12, characterized in that the sur-
rounding elements (2, 2’) are resistant against water
permeability and /or water vapor and gas diffusion.
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