
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

17
2 

31
9

A
1

��&��
��
������
(11) EP 2 172 319 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.04.2010 Bulletin 2010/14

(21) Application number: 09172141.5

(22) Date of filing: 02.10.2009

(51) Int Cl.:
B28C 5/38 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA RS

(30) Priority: 03.10.2008 IT PV20080011

(71) Applicant: Smart Light S.r.l.
44020 Ostellato (FR) (IT)

(72) Inventor: Stabellini, Pier Francesco
41031 Camposanto (Modena) (IT)

(74) Representative: Colò, Chiara
Bugnion S.p.A. 
Via Vellani Marchi, 20
41124 Modena (IT)

(54) Apparatus and method for producing cellular mortar and concrete

(57) The invention relates to the construction sector,
to apparatus for preparation of cellular concrete, and in-
troduces a separation between the production stages,
which are performed by two distinct but complementary
apparatus: one for production of the water/cement mix-
ture, the other for foam production, foam mixing with the
grout and laying. The division of the production proce-
dures by separating the apparatus enables work to be
done in a continuous mode, guaranteeing rapidity and
quality. By positioning the station for foam production and
pumping at the laying level, structural shrinkage caused

by collapsing of air cells after pumping, typical in the prior
art, is prevented. The invention remotely pumps only the
grout, whereas the product integrated with the foam is
produced and laid by the mobile second apparatus, which
is transported by the operatives as they move up through
the building’s floors, meaning that the operatives can
work in high buildings or in positions that are remote from
the locus of production of the grout, without there being
any need for further intermediate pumping stations.
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Description

[0001] Cellular concrete is a cement-based construc-
tion material lightened with foam which combines char-
acteristics of good mechanical resistance with a low heat
conductivity, ease of production and use, and having con-
tained costs with respect to the conglomerates which use
light aggregates such as perlite, foam polystyrene balls,
or light secondary inert materials in general. Cellular con-
crete is constituted by a mixture of water and cement
(hereinafter called grout) to which an appropriately-
batched foam is added which, distributed homogeneous-
ly in the paste, gives the characteristic micro-cellular con-
formation thanks to the millions of air bubbles developed.
The batching of the foam added to the grout gives the
specific weight, density and volume of the cellular con-
crete. If the quantity of foam included is greater, the vol-
ume of the final mixture produced will also be greater,
with a consequent reduction in the specific weight. The
possibility of easily varying the density of the product,
apart from making the cellular concrete versatile and us-
able for many building purposes, enables the fluidity of
the material to be regulated according to the needs of
the construction design, even during the preparation
stage thereof.
[0002] The regulation of the specific weight and the
volume are functional to the management of the material
to be laid but can have negative effects on the qualitative
constancy of the prepared product if the tools used do
not have adequate production process control systems.
[0003] Among other things, the invention has the task
of obviating this limitation in the known apparatus, by
using two distinct volumetric control systems which guar-
antee constant quality and repetitivity of the characteris-
tics of the mixture produced in a continuous cycle.
[0004] The first volumetric control is performed using
a batching system located on the screw of the M300
MTEC which verifies conformity of the grout in relation
to the batching of the water and cement being mixed; the
second volumetric control is performed by a sensor po-
sitioned on the U-mixer of the foam generator from which
the finished cellular concrete exits.
[0005] The production of foam-lightened concrete falls
within the field of common production techniques for light
non-structural masses destined for floors that do not
make the structure heavy, which have good thermal prop-
erties and which reduce production costs as they replace
the more expensive light aggregates - which are also
disadvantageous for the practical management of the
work-site. Differently to other secondary aggregates,
foam is not transported pre-formed, but is produced in
loco, with use of a specific additive, and therefore
presents no supply, stocking and management problem-
atics.
[0006] In order to prepare a good cellular concrete, it
is of fundamental importance that the grout used should
be balanced, i.e. the cement must be suitably watered
with a quantity of water necessary to prevent shrinkage

in the hardened mass (water/cement ration not less than
0.7).
[0007] Shrinkage happens when insufficiently-hydrat-
ed cement leaches water which together with the foaming
agent constitutes the foam, causing a collapse of the air
cells which release water to the grout and disappear,
leading to a loss of volume in the constructed material.
[0008] A further fundamental factor is the stability of
the foam, which can depend on the quality of the foaming
agent and the reliability of the foamer in calibrating air/
water/additive flow and the efficiency of the foaming proc-
ess, in the case of the present invention performed by a
special riveted lance.
[0009] Taking as given the prerequisites relating to the
efficiency of the water/cement ratio and the quality of the
foam produced, in order to avoid impoverishing the foam
a further consideration is the quality of the mixing process
of the cellular concrete, which considerably affects the
qualitative and performance factors together with the
stage of pumping. The known apparatus in the art com-
monly use a horizontal mixer that "beats" the grout in a
discontinuous cycle and integrates the foam into the mix-
ture with the aid of a double-flow screw. As the foam is
a tendentially unstable product, subject to shrinkage by
the intrinsic nature of its components, an aggressive mix-
ing system, typical of a beating-type mixing, can become
an aggravating factor in the impoverishment process, es-
pecially if the mixing action is protracted over time. The
invention uses a helical mixer having a 90mm section
which blends the foam during the transit time of the grout
into the mixer, without beating actions and with no waiting
time.
[0010] Another drawback typical of known apparatus,
which the invention aims to obviate, is the limited hourly
productivity thereof, determined by the discontinuous
production cycle. In the known apparatus, normally the
mixer performs three distinct and non-simultaneous
tasks: 1), it mixes water and cement to prepare the grout,
2) it contains and mixes the foam produced by the gen-
erator following the preparation of the grout, and 3) it
functions as a supply tank for the pump delivering the
cellular concrete. Consequently the known apparatus,
differently to the invention, do not normally produce in a
continuous system because the three functions of the
mixer imply sequential production of the grout, the foam
and the pumping stage.
[0011] Having already mentioned the need to water
the grout before mixing it with the foam, it is obvious that
the limitation in performance of the known apparatus,
which are programmed to produce the group in short
times such as to increase hourly production, risks leading
to use of an insufficiently hydrated grout, and thus in-
creases the probability of a collapse of the cellular con-
crete, also as mentioned herein above.
[0012] A still more problematic passage in the process
is the pumping of the material to the floor of a building
where it is required. Owing to the conformation of the
known apparatus, the grout production station, and the
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coinciding foam production station, is normally on the
ground floor.
[0013] When the foam has been blended with the mix-
ture, special pipes are used to pump the material to the
correct floor.
[0014] This stage is very delicate as the pressure me-
chanically exerted by the material delivery pump tends
to crush the foam during its journey through the pipes,
which leads to a shrinkage that increases as the following
increase: the pressure applied, the distance and/or the
height of the pumping, the bends and crushing applied
on the delivery pipe.
[0015] The invention has the task of resolving the prob-
lems of the known apparatus by improving the quality of
the cellular concrete produced, making the production
more effective in terms of continuous working, keeping
the water/cement mixing and the grout/foaming stations
separate, with the advantage of facilitating laying in situ
both from the operative point of view thanks to the pos-
sibility of positioning the foamer directly on the relevant
floor, and in terms of performance of the laid material,
avoiding transporting the product through long delivery
pipes, as the foamer is positioned in the immediate vi-
cinity of the laying site.
[0016] The invention is designed to be used as an aux-
iliary with known apparatus for mortar and cement mix-
ture production of the M300 M-TEC type.
[0017] These known apparatus have the function of
producing grout (water/cement mixture) and making it
available for the addition of foam.
[0018] The M300 M-TEC apparatus is located on the
ground floor where water and cement are available for
the production of the grout, which will be used for con-
tinuously supplying the invention via a delivery pipe, the
invention being positioned close to the laying point (which
can either be higher up or longitudinally distant).
[0019] This distance, differently to the prior art, does
not have a negative impact on the cellular concrete pro-
duced since only the grout (water/cement mixture) flows
in the pipes, and the grout is not susceptible to shrinkage
due to the pumping pressure, as is foam.
[0020] In the known apparatus, the material pumped
remotely has already been mixed downstream with the
foam, as the foam generator is normally integrated with
the apparatus which produces the grout and therefore
positioned at distance from the laying point, such that the
foam is inevitably subjected to negative pumping pres-
sure.
[0021] The apparatus is made up of two machines: a
known M300 M-TEC machine, appropriately interfaced
with a new concept, the mobile foam generator with in-
tegrated variable-flow mixing system for production di-
rectly at the work site and pumping of variable-density
cellular concrete.
[0022] The M300 M-TEC and the foam generator are
interfaced with one another via a specially-designed con-
trol panel.
[0023] The invention is constituted by the following el-

ements:

1. The known M300 M-TEC machine is a mixing ma-
chine for cement conglomerates, provided with a vol-
umetric control system of the grout produced.
The production of the grout is done continuously with
a flow rate of 53 litres per minute, and enables var-
iations in the specific weight according to the batch-
ing of the cement. Verification of the conformity of
the mixture provided is done with a volume sensor
positioned on the screw. The grout prepared is
pumped through the delivery pipes to supply the mo-
bile foam generator integrated with the variable-flow
static mixing system which finalises the mixture by
enveloping the foam and lays it directly in the laying
site.
2. A foam generator which prepares a mixture of wa-
ter and foam additive, correctly batched, and trans-
forms them into foam. The liquid components are
managed by an impeller pump working at 10 litres
per minute for the production of the mixture. The
pump is provided with two flow-meters: the first for
regulating the water flow; the second for regulating
the additive flow.
A proportional venturi tube batches the quantities of
the water/additive mixture and two solenoids enable
a simultaneous passage of the water/additive mix-
ture stowed in two tanks, while the other solenoid
opens and closes the flow of air coming from the
300-litre-per-minute compressor with a pressure
regulator, towards the foam lance. The components,
thus-batched, are channelled into the foam-gener-
ating riveted lance where the mixture, in combination
with air and the volumising action of the rivets, pro-
duces the foam.
3. A U-shaped helical static mixer constituted by two
90mm-diameter straight tracts, respectively 40cm
long, and a 180° curved tract with a 90mm diameter.
The screw of the mixture is made of polyurethane.
The mixing is not for actually producing the mixture.
The foam generator positioned on the laying floor
only produces the foam and the grout mixture, which
is pumped to the foam generator by the M300 M-
TEC apparatus positioned downstream; the appara-
tus supplies the generator at pressure via a delivery
pipe, the generator being equipped with a mixer lo-
cated on the floor constituting the laying site. The
mixing of the foam with the grout takes only a few
seconds, by being passed through by the screw,
avoiding beating and long mixing times, both of
which would compromise the quality of the foam.
The flow of the mixer is 13,000 litres per hour and
enables continuous mixing with no production cycle
interruptions, thanks to the constant availability of
the grout supplied by the M300 M-TEC and the foam
produced in a continuous flow by the foam generator.
The foam generator enables continuous production
of 10-13 cubic metres per hour and the control of the
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pumped material is measured with an electronic litre-
counter positioned at the output of the static mixer
described herein above.
The cellular concrete thus produced is laid using a
pipe connectable to the outlet of the mixer.
The pumping through the tube is done at very low
pressures, exploiting the inertia generated by the air
pressure applied for the generation of the foam, and
preserving the cellular concrete from volumetric
shrinkage normally caused by the pumping pressure
applied by the known apparatus.
The foam generator, provided with the mixer, can be
demounted into three pieces to facilitate its transport
to the floor where the work is to be carried out.
4. A 380 volt specially-designed control panel func-
tions as an interface between the M300 M-TEC ap-
paratus and the foam generator provided with the
mixer of the invention.

[0024] The apparatus is electrically powered and uses
a 380 volt on-site source. Three-phase electric motors
are used. The air compressor has a 1500 watt motor.
[0025] The liquid pump motor absorbs 330 watt.
[0026] In other words, the apparatus is made up of two
machines: a known machine, M300 M-TEC, for produc-
tion of mortar and concrete, interfaced by a 380-volt con-
trol panel with a new-concept machine, i.e. mobile foam
generator with integrated variable-flow static mixing sys-
tem for production for producing, directly at the work-site,
and for the pumping of variable-density cellular concrete.
[0027] Thus there is a separation of the production
stages, with the use of two distinct but complementary
apparatus: one for the production of grout (water/cement
mixture) and the other for the production/mixing of the
foam with the subsequent pumping of the finished mix-
ture which enable optimisation of continuous production
and guarantee speed and quality. The grout is produced
by the M300 M-TEC at ground level, where water and
cement are available, continuously and at a flow rate of
53 litres per minute, with the possibility of varying the
specific weight according to the cement batches used.
The grout prepared by the M300 M-TEC is pumped
through the delivery pipes to supply the mobile foam gen-
erator integrated with the variable-flow static mixing sys-
tem, which finishes the mixture by injecting the necessary
foam and lays it directly on-site (at either a vertical or a
longitudinal distance) with no interruptions to work, and
at a rate of 10-13 cubic metres per hour.
[0028] By keeping the point of production of the grout
(downstream) separate from the point of integration of
the foam with the grout (immediately by the laying point),
the operativity of the worksite is improved but more im-
portant still the quality of the cellular concrete is con-
served, as, differently from the known art, it does not
have to be pumped to a remote point after having ac-
quired the foam; i.e. the more unstable element subjected
to the crushing caused by the pressure applied during
the pumping, the distance and/or the height of the pump-

ing, the bends or crushing applied on the delivery pipe,
is preserved. With the invention, the only product remote-
ly pumped into the delivery pipes is the grout, which is
not subject to the shrinkage inherent to the nature of the
foam.
[0029] A further quality control of the conformity of the
material produced is made by means of two volumetric
sensors located respectively on the screw of the M300
M-TEC and the mixer integrated with the foam generator.
[0030] The foam generator prepares a water and foam
additive mixture, appropriately batched, and transforms
them into foam. The liquid components are managed by
an 10 litre-per-minute impeller pump for the production
of the mixture. The pump is provided with two flow-me-
ters: the first for regulating the water flow; the second for
regulating the flow rate of the additive.
[0031] A proportional venturi tube batches the quantity
of the water/additive mixture and there are also two so-
lenoids, one of which governs simultaneous passage of
the water/additive mixture into two special tanks, while
the other opens and closes the air flow coming from the
300 litre-per-minute compressor with pressure regulator,
towards the foam lance. The thus-batched components
are channelled into the foam-generating riveted lance,
where the mixture in combination with the air and the
volumising action of the rivets produces the foam.
[0032] The possibility of varying the flow of the pump
and the air compressor allow modification of the specific
weight of the foam to requirements, and consequently
the volume and density of the cellular concrete produced.
[0033] The invention is integrated with a helical static
U-mixer constituted by two straight lines having a 90 mm
diameter and 40 cm length, and a 180° curved tract hav-
ing a 90mm diameter. The mixer screw is made of poly-
urethane.
[0034] The foam-grout mixing takes only a few sec-
onds by passage through the screw, preventing beating
and long mixture time which would compromise the qual-
ity of the foam and thus overcoming one of the construc-
tional limitations typical of the known apparatus which
normally uses "beating" type mixers, which contribute to
worsening the process of foam damaging. The mixer has
a flow rate of 13,000 litres per hour, and enables non-
interrupted continuous mixing of the production cycle
thanks to the constant availability of the grout provided
by the M300 M-TEC and the continuous-flow foam pro-
duced by the foam generator.
[0035] The cellular concrete is laid using a delivery
pipe to be connected to the mixer outlet.
[0036] The pumping through the pipe occurs at very
low working pressures, exploiting the inertia generated
by the air pressure, applied during the stage of foam gen-
eration such as to conserve the cellular concrete from
the volumetric shrinkage normally caused by the consid-
erable pumping pressures normally applied by the known
apparatus.
[0037] The invention requires no high working pres-
sure for pumping because the distance from the laying
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point is very small and there are no height distances for
the mixture to climb requiring applied powder; this is be-
cause the integrated foam generator is easily displaced
from one floor of a building to another thanks to the fact
that it can be separated into three sections.
[0038] The invention involves remote pumping of only
the grout, while the integrated product with the foam is
produced and laid by the second mobile apparatus which
follows the layers in displacements to the various floors,
enabling work to be carried out in sites involving height
differences or laying locations considerably removed
from the point of grout production, without using interme-
diate pumping stations.

Claims

1. An apparatus for production of cellular mortar or con-
crete, characterised in that it comprises a mixing
machine for production of mortar or concrete or grout
and a foam generator, the mixing machine being pre-
disposed to supply the foam generator which is sep-
arate from the mixing machine and is locatable di-
rectly at a laying site.

2. The apparatus of claim 1, characterised in that the
foam generator is mobile.

3. The apparatus of claim 1 or 2, wherein the mixing
machine and the foam generator are interfaced via
a control panel.

4. The apparatus of one of the preceding claims,
wherein the foam generator is integrated with a var-
iable-flow static mixing system for production directly
at the laying site and for regulatable-density pumping
of the cellular concrete.

5. The apparatus of claim 4, and further comprising two
volumetric sensors located respectively on a screw
of the mixing machine and on the mixing system in-
tegrated with the foam generator.

6. The apparatus of one of the preceding claims,
wherein the foam generator, destined to prepare a
mixture of water and foam additive, comprises:

an impeller pump for managing the water and
foam additive;
two flow meters for respectively regulating the
flow of water and of the foam additive;
a proportional venturi tube for batching quanti-
ties of the water/additive mixture;
a first solenoid for enabling simultaneous pas-
sage of water and additive stowed in two tanks;
a second solenoid for opening and closing flow
of air coming from a compressor having a pres-
sure regulator and flowing towards a foam lance.

7. The apparatus of one of the preceding claims,
wherein the foam generator is integrated with a U-
mixer comprising two straight tracts and a curved
tract, the mixer comprising a screw made preferably
of polyurethane in order to enable continuous mixing.

8. A method for producing cellular mortar and concrete,
characterised in that it comprises stages of:

producing mortar and concrete or grout in a mix-
ing machine;
supplying the mortar or concrete or grout to a
foam generator which is separate from the mix-
ing machine and which is located directly at a
laying site thereof;
mixing the grout with the foam to obtain a fin-
ished mixture.

9. The method of claim 8, wherein the method is per-
formed continuously.

10. The method of claim 8 or 9, and further comprising
a stage of continuously pumping the mixture when
finished to the laying site.

11. The method of one of claims from 8 to 10, wherein
the stage of producing mortar and concrete or grout
is done continuously at a ground floor level, where
water and cement are available, the grout then being
pumped by delivery pipes to supply the mobile foam
generator, which mobile foam generator finalises the
mixture by injecting the foam and laying the finished
mixture directly and continuously in the laying site.

12. The method of one of claims from 8 to 11, wherein
the cellular mortar or concrete is laid at the laying
site via a delivery pipe in which the cellular mortar
or concrete is pumped at low working pressures by
exploiting inertia generated by air pressure applied
during the foam generating stage, such as to protect
the cellular mortar or concrete from volumetric
shrinkage.
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